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SCIENTIFIC WORTHIES 

XXXI —Albert von Kollfker 

A lbert von KOLLIKER was Iwm at ZimcU on 
July 6, 1817 , he therefore is the eldest of the 
illustrious teachers who have brought down to the 
present day the tradition of that active spirit of bio- 
logical inquiry which had its most complete expression, 
•during the first part of the century, in the life and work 
of Johannes Muller 

After visiting several universities, and so hearing the 
lectures of many eminent biologists (among whom 
Johannes Muller himself may be specially mentioned), 
KHIliker took the degree of M D. in Heidelberg in 1843 , 
and in 1843 he commenced his teaching career as 
Prosector to Henle in Zurich In 1846 he became 
Professor extraordinarius in Zurich, and in the autumn 
•of 1847 he was called to Wurzburg as Professor of 
Human Anatomy This chair he has continuously oc< u- 
pied ever since. The remarkable Festschrift, recently 
published in his honour, contains a long list of names of 
men who are proud to call themselves his pupils , and the 
scientific position which so many of these men have won 
IS evidence of the way in which he has fulfilled the highest 
function of a teacher, imparting to his hearers not only 
a great store of knowledge, but <1 just perception of the 
point where knowledge ends, and something of his own 
determination and energy in the acquisition of new 
scientific truth 

It IS impossible to give anything like a detailed 
account of Prof von Kollikei’s scientific work, the results 
of which are embodied m some couple of hundred 
memoirs (written with appacMitly equal facility in any 
one of four languages) and in a series of text-books All 
that can be attempted is an outline of its most important 
features 

The publication, in 1838, of Schwann’s great work , 
drew attention to a number of problems , and Ktilliker j 
was one of the first to realise that the complete justi- 
fication of the cell-theory must be accomplished by a 
NO. 1488, VOL 58] 


study of the whole history of animal tissues, from the 
fertilised egg onwards The first results of this con- 
viction are seen in his monograph of the development 
of Cephalopods (1844), and in a series of papers on the 
development of Amphibia (1846-1847) These memoirs 
are of great importance in the history of embryology, 
because they definitely bring the phenomena of the seg- 
mentation of fertilised ova into the category of normal 
cell divisions, and lay the foundation of the modern 
doctrine that an ovum is to be regarded as a single cell. 
Speaking in i860 of his work on the Cephalopoda, Prof 
von Khlliker points out, with justifiable pride, that he 
had already in 1844 asserted 

“Dass in der ganze Reihe der Entvvicklung der 
thierischen Gewebe, ebensowie bei den Pflanzen, keine 
Zellenbildung ausserhalb der schon vorhandenen sich 
finde, vielmehr alle Erscheinungen als die ununtei- 
brochene Folge von Veranderungen ursprunglich glcich- 
bedeutender und alle von Einem ersten abstammender 
Elementarorgane aufzufassen seien ” — 
the process of derivation being always a cell-division 
comparable with the division of cells in a later embryo, 
or in the adult body (cf Enl'ii.uikluni^sgeschHh/t’, ed 
1861) But besides this important general proposition, 
the memoir tontains a detailed account of Cephalopod 
development, so far as it could be studied by the methods 
.avail.ablc at the time, which is of great and permanent 
value to students of molluscan embryology. The papers 
on the development of Amphibia describe in outline the 
process by which the cells of cartilage and blood, the 
walls of blood vessels and the elements of embryonic 
muscle are derived from blastomeres, and therefore have 
an important bearing on the fundamental problems of 
histogenesis 

A second series of early papers (1841-1847) was of 
great assistance, although in a different wav, to the study 
of animal development The acceptance of Caspar 
Wolffs doctrine of epigenesis, while it led to a right 
understanding of the structure of the ovum, was 
accompanied for a time by a curious belief concerning 
spermatozoa. After the discovery of these bodies in 
Leeuwenhoek’s laboratory (1677) they were held by 
many supporters of the hypothesis of “ evolution ’’ to con- 
tain the whole preformed germ of the ftiture animal, 
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which unfolded and grew tftter entetiDg the egg This 
view never obtained universal acceptance, and U was 
abandoned by every one at the close of the eighteenth 
century, as Wolffs v»ew of development became fashion- 
able : but the belief which then grew up was further from 
the truth than that previously held, for it was maintained 
that spermatozoa were parasites of extraneous origin, 
which played no part whatever in the process of fertilis- 
ation Th is belief was finally destroyed by the researches 
of Kolliker, who showed conclusively that spermatozoa 
arise from the tissues of the male gonad, and said in 
1847 . “ Ichbetrachtc sie als befruchtende Pnncip und 
glaube, dass sie durch Beruhrung der £ier in denselben 
ein neues Leben erwecken” — thus leading the waydirectly 
to modern views These papers again, besides establish- 
ing an important general proposition, contain statements 
of value on many points of detail, among which the 
descriptions of the large non-motile male elements of 
the higher Crustacea may be mentioned 1 

The two series of memoirs referred to contain perhaps 
the most fundamental results achieved before going to 
Wurzburg in 1847 , but they give no idea of the amount 
of work actually done before that date In the field of 
pure histology must be mentioned the memoir on the 
Pacinian bodies, written in cojunction with Henle(i844), 
the important demonstration of the whole course of the 
connection between a niedullated nerve fibre and a nerve 
cell (184$) , a memoir on the spleen, and another on the 
synovial membranes (1847), also a preliminary account 
of the researches on the structure of smooth muscle, 
which were fully described later Of more purely 
zoolog ical interest arc the papers on the hectocotylus of 
Ccphalopods, in which the trematode hypothesis is shown 
to be untenable ; the paper on the marginal bodies of 
MedusK (1843), which contains the earliest recognition 
of the nature of the otocysts in these animals , the 
description of the remarkable Rhodope Varantt (1847), 
discovered by v Kblliker; and two papers, written in 
conjunction with L6we, on the presence of cellulose in 
the test of Tunicata (1846) 

On going to WUrzburg, Prof, v Kblliker’s activity was 
if anything increased He almost immediately joined ' 
von Siebold in founding the Zettschnft fiir wtssenuhaft- 
hche Zoologie , and it is not the least of his claims to 
the gratitude of biologists that he has continued for half 
a century to edit this valuable journal The first numbers 
contain a series of papers written by himself, of which 
the following are the most important 

The essay on Attinophrys recognises the rhizopod 
nature of this animal, and contains a remarkable dis- 
cussion of the manner in which rhizopods generally 
ingest their food The suggestion is clearly made that 
the contractile substance of Achnopkrys and Amoeba is 
identical in nature with that of Hydra and of the higher 
animals , so that this paper, and EckePs paper on the 
contractile substance of Hydra which is pnnted inimcdi' 
ately after it, martc an important step in the general 
conception of what is now called protoplasm. 

The monograph of the Gregannida, also in the first 
vdlume, clearly recognises the unicellular nature of an 
adult Cregarina, apd in it the pseudonirmcella are stated 
to represent stage* in the life-history of the Creganna. 
Many species of Gregarines arc described. 
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[The-description of Dtcytma ( 1849) itjay be most con- 
veniently referred to here, although it was not published 
m the Zeitschr /, w. Zoologte.'] 

Of papers relating to vertebrate histology, published 
in the early numbers of the Zeitschnft, the most im- 
portant are the memoirs on smooth muscle, and on the 
skin. In the first the result of the work already referred 
to IS more fully described This memoir contains a 
description of the cellular elements of smooth muscular 
tissue, and a detailed account of its occurrence in the 
vertebrate body, including a final demonstration of its 
presence in the walls of the blood-vessels, which was 
doubted by several anatomists at the time. In the second 
memoir, the development of the epidermis is described, 
and a full account of the development of sweat-glands, 
hairs, and sebaceous glands is also given 

A paper on nerve-cells, and a note upon the distinc- 
I tion between the two classes of cranial bones, according 
to their method of ossification, must also be mentioned. 

The first published volume of the “ M ikroskopische 
Anatomie,” the first of the series of text-books which 
Prof, von Kdlliker has produced, appeared in 1850 This 
volume was the second of the projected work, and con- 
tained a systematic account of the various organs, illus- 
trated by a large series of original figures, many of which 
have been copied by subsequent writers continuously 
until the present day. Within two years this was fol- 
lowed by the celebrated “ Handbuch der Gcwebelehre 
des Menschen,” translated into English, soon after its 
appearance, by Busk and Huxley, and again (from a 
subsequent edition) by Bowman 

These masterly works are remarkable not only for their 
complete treatment of adult histology, but for the way in 
which the development of each tissue is described, when- 
ever such description is possible, as a means of elucidat- 
ing Its adult structuie The necessity for such a study of 
the whole history of a tissue, from the egg upwards, is 
emphatically dwelt upon in the mtrodiiction to the 
“ Oewebelehre ” Among points of interest in special 
sections must be mentioned the whole treatment of the 
derivatives of the ectoderm (other than the central 
nervous system), including the development of the sweat- 
glands, the sebaceous and the mammary glands, and a 
description of the structure, development and succession 
of hair, which seems, if an English reader may presume 
to judge, clearer in some respects than the description 
given in the Zetlsihr. f w Zoologte. The relation 
between striped muscles and their tendons is described 
30 as to confiim, by independent evidence, many of the 
statements of Bowman , and a special point of interest 
in the account of muscular tissues is the description of 
the branched muscle-plates of the heart and certain 
other organs, which had been described by Leeuwenhoek, 
although the description seems to have been forgotten 
until the rediscovery of the structures by Prof Kblliker 
The chapters on the bones and on the process of ossifica- 
tion describe the mode of addition to bone beneath the 
periosteum, and include a detailed descnption of the 
growth of bone, together with the ossification of mem- 
brane bones These chapters, in which the results of 
Prof von KOlliker’s researches were shown to be in 
complete agreement with those conducted in this country 
by Sharpey, had an important influence upon scientific 
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opio’ion The fbrmatton of “ membrane bones " had 
beed awerted by Nesbitt in 1^36, and since bis time by 
RAthke, Jacobson, and others ; but the researches of 
Sbarpey in this country, and von Khlliker in Germany, 
gave the first intelligible account of the process from a 
histological point of view. The chapters dealing with 
the spleen, and with the organs of reproduction, must be 
mentioned ; and the account of the ear is especially 
interesting, from the remarks upon the work of Corn, 
which had recently been carried out in Wurzburg itself, 
and described in the third volume of the Zeitschr f tv. 
Zvtdogu. It IS characteristic of Prof von Kolhker’s 
scrupulous care that, although this work had been done 
so lately in his own University, he investigated the whole 
matter again for himself before writing the chapters 
dealing with it. 

During the next ten years many important papers were 
published. In 1853 KOlIiker paid a visit to Messina in 
the company of H. Muller ; and after their arrival the 
two naturalists were joined by Gegenbaur The visit 
has become celebrated among zoologists because of the 
investigations which were then begun An account of 
the work done by each of the three naturalists is given 
in a joint paper {Zettsekr f w Zoologte^ Bd iv ) Prof 
Khlliker occupied himself chiefly with observations on 
the structure and development of hydrozoa , a sketch of 
his observations is given in the paper referred to, and 
his fuller quarto work on the biphonophora was pub- 
lished in the following year, while a paper on the de- 
velopment of Pneumodermon, by Profs Gegenbaur and 
Kdlliker together, appeared in the Zeitschr f w Zoologte 
for 1853. 

Between this time and i86r appeared a series of 
papers on the vertebrate notochord, in its relation to 
the adult vertebral column and to the skull The in- 
vestigations recorded in these papers constitute an 
important step in the detailed knowledge of the cranial 
notochord of the lower Fishes , while the description of 
the post-cephalic notochord leads to a classification of 
vertebral columns generally, based upon the degree to 
which the chordal sheath j>ersists, and the share taken 
by this structure and by the “ skeletogenous layer ” of 
tissue outside it, in the formation of vertebral centra 
The classification suggested was not accepted for many 
years ; but it has lately been justified, and has formed 
the starting-point for important recent work Of great 
value are the papers on the minute structure of the bony 
skeleton of adult fishes, published during the same 
period 

In 1861 the first edition of the “Entwicklungsgcschichte 
des Menschen u d hOheren Thieren” was published 
This edition is of interest not only from its scientific 
value, but because of its form It is printed, after some 
revision, from the shorthand notes of a course of lectures 
delivered in Wiirzburg m i860, and one can, therefore, 
gather from it some faint jdea of the author’s method 
and style of exposition As usual, the book contains the 
result of several original investigations. Especially in- 
teresting are the lectures on the nature of meroblastic 
ova, and on segmentation of ova generally, and those 
relating to the development of the nervous system and 
the organs of special sense. 

In the meantime the “ Handbuch der Gewebelehrc” 
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had passed through three editions, and had been again 
translated into English In 1863 the fourth edition 
appeared 

In 1864 Prof V Kblliker made his first statement of 
opinion upon questions raised by the publication of the 
“Origin of Species” While he accepted a dorlrine of 
descent with modification as a statement of the way in 
which species had appeared upon the earth, he refused 
to admit that Natural Selection had been the agency by 
which the modification had been produced, and he argued 
against the assumption that “ utility " in the Darwinian 
sense had determined the survival of varieties He also 
urged the possibility that variations of considerable mag- 
nitude might suddenly appear and survive In his sub- 
sequent writings he has maintained essentially the same 
position, postulating an allgemetne Entwicklungsgesel:, 
working independently of any utilitarian effect, which 
determines the evolution of living things His concep- 
tion of the process of evolution is, therefore, allied to 
that of Nageli and his school rather than to that of 
Darwin himself 

From 1865-1875 appeared a series of papers dealing 
with the anatomy of Ccelenterates, and including the 
celebrated memoirs on the Alcvonaria (on Remll<i, 1871 , 
on the Pennatuluia, 1872 . on Umbellula, 1875) These 
papers, with their account of the remarkable dimorphism 
of the pennatulid rooids, and the mass of anatomical in- 
formation they contain, are of fundamental importance 
to the student of the Alcyonaria In 1879 the report 
on the Pennatuluia collected during the voyage of 
H M S Challenger was written 

A fifth edition of the “Gewebelehrc” appeared in 
1867 

Other work during these years deals with the develop- 
ment and resorption of bone, and with various points in 
the development of Vertebrates, especially of Mammals 

In 1876 the second edition of the “ Entwicklungs- 
geschichte des Mtnschen u d hfihcren Thicre” w.ns 
published This edition is much larger than the first, 
and contains what Balfour, in his notice of the book 
calls “ the most complete description which has yet beer 
given of the early development of the Bird and Mammal ’ 
{Journ Anat Physiol , 1876) Especially interesting are 
the account of the development of the Fowl during ihe 
first three days of incubation ; the statements concerning 
the origin of the heart and the Wolffian bodies . and the 
whole account of the early development of the Rabbit 
The great number of original figures shows how largely 
the whole work is based on peisonal observation 

The considerable series of embryological and other 
papers published since that time cannot here be 
noticed The little space remaining must be given to a 
mention of the last edition of the “ Handbuch der 
Gewebelehrc,” of which the first volume was published 
in 1889 This IS, as ihe author declares in the preface, 
rather an altogether new treatise than a new edition of 
an old one , and as usual every page shows how largely 
It IS based on Prof von KOIliker’s own observations, 
whether original or in confirmation of results obtained 
by others The first volume deals with the simple 
tissues, with the skin and its derivatives, with bone and 
with muscle. The second volume, which deals with the 
nervous system, appeared in parts from 1893 onwards. 
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The advance in knowledge since the fifth edition of the 
“ Gewebelchre ” is nowhere so striking as in the case of 
the central nervous system The extended study of 
degeneration following upon injury, and the histological 
methods introduced by Erlich, Golgi, and others, have 
led to a rapid increase in knowledge concerning the 
distnbution of nerve fibres both within the central 
nervous system and outside its limits , while an alto- 
gether new conception of the anatomical relations of 
ganglion cells has been established. Prof, von Kelliker 
was one of the first to recognise the importance of 
Golgi’s work , and after visiting him in Padua in 1887, he 
adopted the new method in a series of investigations, 
some of which are described in seven papers published 
between 1889 and 1891 (cf especially Zeitsckr. f. w 
Zoologte, vols xlix and h ), while the results of others 
appear for the first time in the second volume of the 
“Gewebelehre ” This volume, of nearly 900 closely 
printed pages, illustrated by 840 figures, most of which 
are as usual original, attempts nothing less than an 
outline of the comparative histology of the central 
nervous system in Vertebrata generally The value of 
this enormous work arises not only from the new state- 
ments of fact which it contains, but from the systematic 
treatment of the mass of detail, constituting almost a 
new science, by a man who knows every fact referred 
to from his own observation 
This IS not the place m which to speak of the 
numerous and well-merited honours conferred upon 
Prof von Kblliker by the Government of his own country 
and by scientific societies and academies in almost every 
land It IS hoped that the foregoing imperfect outline of 
his work may give some idea of his position as one of 
the founders of modem systematic histology, and of 
his taluable services to embryology and comparative 
anatomy, Those who are best able to judge the im- 
perfections of this sketch will be best able to understand 
the magnitude of the attempted task 

W F R Wn,noN 

mm 0-EX PL OS/VE s 

Exptosi/s Nttris By J Daniel. Pp. vm -f 235. (Pans 
Gauthier- Vniars et FiK) 

B y far the greater portion of this book is a fairly 
literal translation of Mr Sanford’s work on 
nitro-explosnes, published in 1894 It suffers there- 
fore, in many respects, from the same defects, though in 
others it is a decided improvement Like the original 
It gives, for example, a description of all the gelatinised 
nitroglycerine preparations before giving the manufacture 
of the vanous nitro cottons used in gelatinising them, 
which IS, in several respects, an inconvenient arrange- 
ment Like Sanford’s work, it describes the manufacture 
of nitroglycerine and nitrocellulose in greater detail than 
18 necessary for the use of a general chemist, and yet 
insufficiently so to serve as a complete guide to the 
manufacturer The description of nitroglycerine is, 
)iowever, a marked improvement on the original, and 
dbet not, for exsunple, leave the reader in doubt as to 
whether nitroglycerine should be regarded as a nunc 
,^her or not. ft is, therefore, all the more surprising to 
tod that M. Daniel, like Mr. Sanford, has apparently 
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failed to grasp the great importance, from a theorsrtjdftl 
as well as a practical point of view, of the fundani 4 l»tftl 
difference between a nitric ether, on the one hand, add a 
true nitro-coropound on the other. The former, althoit^bf 
when pure, perfectly stable at ordinary temp^tUires, 
decompose readily at, comparatively sjjeaking,^ low 
temperature, and are one and all unstable at ordmaify 
temperature in the presence of even minute traces of 
strong mineral acids as well as in the presence of many 
organic acids. Hence, m order to ensure the stability 
of a powder containing a nitric ether, it is absolutely 
essential not only to exclude all free acids, but also all 
compounds likely to become acid Hence ammonium 
salts, like nitrate of ammonium, for example, may be 
used with perfect safety in admixture with a mfro- 
compound, such as dinilrobeniok in the manufacture 
of bellite, roburitc, secunte, &c., whereas the presence 
of this salt would be fatal in an explosive containing a 
nitnc ether such as guncotton or nitroglycerine 

The preparation of the various nitro celluloses, soluble 
and insoluble, is given very fully — too fully for the general 
chemist , but the author, in following too closely his 
original, fails to point out that the cjuestion of solubility 
or non-solubility of nitro-cotton is, in great measure, at 
least, one of method of manufacture and not one of 
degree of nitration, and also depends, in a measure, on 
the temperature of the ether alcohol mixture. This is 
very remarkable, seeing that the Cordite trial, dunng the 
progress of which this question of soluble and insoluble 
guncotton was very fully discussed, is several times 
alluded to in the work The statement, found in both 
works, that the sulphuric acid in the manufacture of gun- 
cotton does not take part in the reaction, is, at least, open 
to doubt The manufacture of celluloid, to which eight 
pages are devoted, however interesting in itself, should 
scarcely occupy so much space m a work of only 271 
pages devoted to nitro-explosivcs 

A very useful addition of M Daniel consists in a de- 
scription of the physiological effects of nitroglycerine 
and dinitrobcnzole The baneful effects of this latter 
compound on the health of the workpeople employed in 
the manufacture of explosives containing it, was first 
clearly established by a small Departmental Committee 
of the Home Office, and it is curious to find it taken 
up by a Frenchman and omitted from the work of an 
Englishman 

Most of the more commonly used explosives are 
shortly, but sufficiently described , but the mistakes found 
in the original unfortunately reappear in the translation. 
Thus roburite never was a mixture of ammonium nitrate 
and chlorodinilrobenzole, but one of the former salt with 
chlorinated dinitrobenzole containing, at most, 2 per cent 
of chlorine, a very different thing This original roburite 
IS no longer manufactured in England M. Daniel also, 
like Mr Sanford, gives what may be called the ideal 
composition of dynamite (25 per cent kieselguhr and 75 
per cent nitroglycerine) as the ordinary one, whereas, as 
a matter of fact, commercial dynamite practically never 
contains 75 per cent nitroglycerine, and almost always 
contains mineral matters besides kieselguhr 

As a further interesting addition by the translator may 
be mentioned the statement regarding the curious differ- 
ence in the behaviour of frozen gelatine dynamite and 
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blasting gelatine respectively, to shock or percussion, 
jgeUttne dynamite, when frozen, being, if anything, rather 
more sensitive to percussion than when unfrozen, while 
with blasting gelatine the reverse is the case. This is a 
point of some importance when these two explosives 
have to be dealt with in winter, and it is ^unous to note 
that this fact, like the baneful effects of dinitrobenzole, 
although first established in England, is not found in 
the English work, but appears in the French translation 

Wo muM also raise our protest agaiiist'the statement, 
repeated in the translation, that blasting gelatin^, when 
Ignited in the open, burns but does not explode , this is 
true only when the blasting gelatine is in relatively 
small <|uantities, or in an unfrozen condition The burn- 
ing of large quantities of blasting gelatine frequently 
ends in a violent explosion, and the burning of even a 
pound or two of the frozen material nearly always leads 
to explosion 1 his is one of those careless statements 
which, unfortunately, frequently lead to accidents 

As regal ds this portion of the work we should have 
been grateful to the author if he had given us a little 
more information as to the various explosives, propulsive 
as well as disruptive, used in the French army We in 
England, foolishly perhaps, have few or no secrets in 
such matters , it is, in fact, one of the most difficult 
things imaginable to keep anything seciet In France 
they manage these things better, or at least differently, 
and we are still, many years after their introduction, 
Ignorant of the exact nature of the powder and other 
explosives used by the French army Any information 
on these points from M. Daniel would have met with 
our warmest appreciation 

The chapters on the analysis of explosives are prac- 
tically a simple translation of Mr. Sanford on the same 
subject, and suffer from the same defects, and have the 
same excellencies as the original Here we can only 
point out one more instance of want of care in the 
translator M. Daniel, like Mr. Sanford, dries moist 
guncotton at ioo° C to estimate the proportion of water, a 
proceeding which every one who has tried it must know 
to be impossible 

One of the greatest, if not the greatest, advances made 
in the production of smokeless powder, consisting in 
their complete gelaf inisation, whereby they are converted 
into hard non-porous masses which bum only on the 
surface, is scarcely hinted at in this work. 

Lastly, the list of explosives given at the end of the 
work suffers from the same defect as did the similar list 
in Mr. Sanford’s book, and several explosives are given, 
which from the nature of their constituents must be 
unstable, and therefore dangerous to keep, without a 
word of warning being added , such as, for example, 
ammonia dynamite (amidogene) and poudre au nitrate ! 
•d’ammoniac, winch latter contains two salts incompatible 
with each other, viz. nitrate of ammonium and chlorate 
■of potassium ^ 

In conclusion we welcome this book as a useful 
addition to our library, but cannot refrain from express- 
ing a hope that Mr. Sanford may soon have an oppor 
tunity of giving -us a second edition of his work, free 
from the mistakes and shortcomings of his own first 
edition as well as tbosei in the French translation of the 
«ame. A. D. 


PSYCHICAL RJiSEAPCH 
Studits in Psychical Research By Frank Podinore, 
M.A, author of ■“ Apparitions and Thought-Trans- 
ference.” Pp. XI -F 458. (London Kcgan Paul, 
Trench, Trubner, and Co , 1897 ) 

M r FRANK PODMORE’S “Studies in Psychical 
Research ” is at once a critically sifted account 
of facts and the story of a movement The facts, or 
alleged facts, concern spiritualism, poltergeists, thought- 
transference, telepathic hallucinations, ghosts, haunted 
houses, premonitions, previsions, secondary conscious- 
ness, impersonation, obsession, clairvoyance The move- 
ment IS the persistent transfer of the facts from the 
r region of myth to the region of verified science. This 
I movement is typified by the work of the Psychical 
' Research Society, which, as Mr Podmore m his open- 
I ing chapter shows, was founded by competent persons 
I for the special purpose of ascertaining whether the 
popular belief in certain phenomena had any basis in 
scientific evidence Some ten years ago “ Phantasms 
of the Living ” set men thinking on these topics The 
theories, as much as the facts there adduced, have 
stimulated reflection at every hand Mr Podmore now 
aims at placing in a simple form the critical result of 
twenty years* labour He is lucid, exact and critical 
He pushes no hypothesis except so far as the evidence 
seems to justify it Even his favourite “telepathy” is 
I offered as a “working hypothesis” chiefly because it is 
the smallest “ draught upon the unknown.” 

In Chapter 11, Mr. Podmore gives an account of 
“ spiritualism as a popular movement ” The testimony 
IS, he finds, more “copious than cogent" The high- 
water mark in the scientific observation of spiritualism 
was Mr Crookes’ experiments with Home and others 
The facts narrated in this chapter are subjected to a 
thorough criticism in Chapter 111 The two chapters are 
in admirable contrast—the facts of the one melting away 
under the scrutiny of the other “Perhaps they heaid 
Dr Hodgson and the new generation knocking at the 
door” (p 81) As the scientific search-light grows 
stronger, the maivels grow smaller and less numerous. 
Yet, negative conclusions notwithstanding, the year 1894 
witnessed the performances of Eusapia Palladino. In 
regard to Mr Crookes and his experiments, Mr. Podmore 
IS becomingly respectful , but the best critical faculty 
may be taken in by trickery p iii, “Miss Cook, 
Miss Fay, and other mediums with whom Mr. Crookes 
experimented '). Mr Podmore concludes “ Unless and 
until some fc«t is performed which fraud cannot explain, 
the presumption that fraud is the all-sufficient cause 
remains uif|)^ken ” (p 1 24). The “ unless ” and “ until ” 
rest with spiritualism, and were it for this result alone, 
the SPR has not worked in vam The polteigeists 
(Chapter v) are, in brief, demonstrated trickery In 
Chapter vi , Madame Blayatsky and her theosophy are, 
after a narrative that leaves no doubt, dismissed with a 
deaptantur. The grosser theosophy, like the grosser 
spiritualism, now receives its “ unless ” and “ until ” In 
Chapter vii (“experimental thought-transference"), 
however, we are on more solid ground Much of the 
rhaterial reminds one of Mr. Podmore’s former book. 
He states the cases, and lets the reader “judge for 
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himself’’ (p 199) But this assumes that all the necessary 
data are supplied— a large assumption Fraud, at least 
conscious fraud, may be held as excluded by the con- 
ditions, which have all the seeming of true scientific 
methods Agent and percipient are strictly watched and 
guarded The most obvious sources of error are fore- 
stalled Silent choosing of cards, and the like, obviate 
any risk of suggestion by normal channels— the purpose 
being to isolate the fact of the actuality of transference 
How difiicult It IS so to isolate the fact may be guessed 
from the somewhat extraordinary results of Hansen and 
Lehman with “ involuntary whispering ” Their results, 
as even Parish (“ Hallucinations and Illusions,” p 320) 
allows, are not necessarily conclusive against any ex- 
periments recorded by the Society, but they show how 
extremely difficult it is to establish, in this kind, the 
ordinary conditions of strict physiological experiment 
But apart from these possible errors, the accounts seem 
somewhat wanting everywhere in psychological “con 
text ” This IS specially true of the telepathic hallu- 
cinations (Chapter viii ), where, once more, the “ method 
of agreement ” predominates A detached mental fact, 
when once it is subjectively assigned to so simple a 
cause as telepathic agency, is apt to escape from its 
mental curieiit The immediate association may be 
forgotten instantaneously, or pass utterly unrecognised 
It IS a more distingushed and impressive thing to 
have thoughts inspired by an outside source than 
following in the orthodox way of contiguous or similar 
association, This defect is very obvious in many of the 
cases p 245) Several of the recorders of hallu- 
cinations state that this is their only experience of the 
kind. This seems to be a fairly complete proof of bad 
self observation It is true that a well-defined hallu- 
cination IS, in the ordinary acceptation, a relatively un- 
common experience , but Mr Podmore admits (p 244) 
that di earns and waking hallucinations differ, not in 
essence, but in the accident of sleeping or waking 
Obviously, the recorders of those isolated experiences 
do not take hallucinations in this wide sense Con- 
sequently, a doubt arises as to their competence to 
record the psychological context Further, if dream 
and hallucination are thus to play into each other, the 
long arm of coincidence is made yet longer, and tele- 
pathy, while the marvel of it is none the less, becomes all 
the more difficult to establish Mr Podmorc’s exposition 
is so pcisuasive, and he obviously holds in reserve so 
much iiioic information, that one hesitates to express 
doubts crudcl). Yet he seems to allow too little for 
the “submerged dream,” for the coincidences that (in 
excess of chance) must result from the general similarity 
of mental venue of friends or relatives or acquaintances. 
He seems to accept too easily the “ veridicality ” (Parish) 
of the alleged coincidence, for in some of his instances 
the precise nature of the fact is just what escapes. 1 hus 
the “come to me” of case iv, p. 245, and of her tele- 
pathic correlate, may have been, in each case, the end of 
a normal associauoaal sequence. But the data are not 
enough to settle the point. The same difficulty in 
fixing evanescent processes of association has been 
pointed out by Prot W. James {.Psych , 11 83), and by 
Miss Helen Dendy {.Mistd, N.S , 7» 37o), in connection 
with subconscious processes. Many disputes might be 
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raised on the time that hallucinations take to emerge 
after the alleged telepathic message has been sent, and 
the suggestions to meet the difficulty are sometimes , 
more “ copious than cogent.” 

Ghosts (Chapter ix ) and haunted houses (Chapter x ) 
are investigated only to be discredited, and Mr. Podmore 
then concentrates himself on a very important subject» 
“secondary consciousness,” which, in its turn, is found 
not proven as a coherent system of ideas. That is, he 
does not regard as sufficient the argument that con- 
tends for separate subconscious personality acting in a 
hidden way alongside of the normal supraliminal con- 
sciousness. The ordinary doctrine of subconscious 
storage of memories in the nerve centres is considered 
enough These subconscious personalities are “ manu- 
factured articles,” and indicate rather the possible 
education of special centres for special ends than any 
fresh levelation of “transcending” consciousness Once 
or twice in this book we seem to catch a tendency to 
meet popular explanations half-way [eg, p 378), but 
there is proof enough that Mr Podmore has a firm 
hold of positive psychology, and his fair minded re- 
statements of somewhat inflated doctrines are excellent 
instances of an investigator's patience Although he 
seems to give too little to “ veridicality ” of coincidence, 
too little to mental venae, the submerged dream, the 
psychological context, dissociation of consciousness, the 
state of health and the “ pathologic ” clement generally, 
yet he presents a residuum that will compel explanation, 
and that is at once the final justification of the Society 
he represents and of his elegantly narrated ^dies 

W LESLIL M;WKhN7Ih 

BRITISH EAST AFRICA 
Travels tn the Coastlands of British East Africa and 
the Islands of Zanzibar and Pemba By W. W. A. 
FitzGerald Pp xxiv 4- 774 Maps and illustrations. 
(London Chapman and Hall, 1898) 

T his handsome volume deals with a part of East 
Africa which, in spite of its apparent accessibility, 
has down to the present day remained surprisingly little 
known to the world at large In the general rush to 
explore the more remote recesses of the African con- 
tinent, many of the immediate coastlands have been left 
comparatively unheeded, and nowhere, perhaps, has this- 
been more the case than in the northern districts of the 
British sphere along the East African coast The present 
book, therefore, fills a decided blank in the literature of 
the continent. 

Commissioned in 1891 by the late British East Africa 
Company to study the agricultural capabilities of the 
coastal zone falling within its sphere of operations, Mr 
FitzGerald during the space of two years traversed that 
region in all directions, from Mombasa m the south to. 
Port Durnford in the north, besides extending his in- 
quiries to the two largest islands lying off the coast. He 
was thus able to gam an intimate acquaintance with the 
country, and the record of his experiences possesses a 
solid value, which fully atones for the slight delay notice- 
able in Its presentation to the public. With the aid 
of the numerous illustrations, all of them reproductions 
of photographs, we gam a vivid idea of the characteristic 
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features of the East African coastlands— their labyrinth 
of creeks and backwaters, their miles of waterless scrub, 
or grroves of Hyphane palms, perhaps the most typical 
tree of a large part of their area. In the more northern 
districts traversed, on the borders of the Galla territories 
south of the Jub River, Mr FiuGerald was actually 
breaking new ground, and the result of his journeys 
has been to modify considerably our ideas of the general 
character of the country, by showing that the vegetation 
IS in parts of the interior much more luxuriant than has 
lieen generally supposed Throughout his residence in 
the country he was m close touch with the native in- 
habitants, for whom he shows a genuine liking, and of 
whose life and customs many interesting details are 

It IS, however, in the treatment of the agricultural 
capabilities of the country that the chief value of the 
book will be found to exist. During the whole of his 
travels, the author devoted his constant attention to this 
subject, so that the information collected was unusually 
varied and complete, and the picture presented of the 
various aspects of life in the African “shambas” (plant- 
ations) IS full of interest The general reader may, 
perhaps, find the mass of details on agricultural subjects 
hardly to his taste : but to all who require a trustworthy 
guide to the capabilities of British E<ist Africa in such 
matters, the book will prove of sterling value. A special 
weight attaches to Mr FitzGerald’s views from his wide 
experience of agriculture as carried out in Southern 
India, and he has done good service in calling attention 
to what he considers the great possibilities which lie 
before British enterprise in this direction in the East 
African coastlands. Much of the country is, in liis 
opinion, eminently adapted for the growth of cotton and 
coco-nuts, while other products, such as fibre- plants and 
india-rubber, would also repay attention Much apposite 
information regarding all these, drawn from sources not 
widely accessible, is printed in the form of appendices 

In the second part of the book, Mr FitzGerald en- 
large* upon his report, made to the Directors of the East 
Africa Company in 1892, on the agricultural capabilities 
of Zanzibar and Pemba Islands He treats exhaustively 
of the clove cultivation there carried on, describing 
minutely the requirements of the clove tree, the present 
methods employed in its culture, and various improve- 
ments which should be introduced He also treats of 
other products to which attention should be paid, in 
order that the prosperity of the islands may not depend, 
as It does at present, on one crop alone In the case of 
Zanzibar the ground* has, it is true, been already covered 
to some extent by Dr. Baumann’s useful monograph, 
but it IS valuable to have also a professed agriculturist’s 
views on the subject, which the German traveller ap- 
proached rather from the standpoint of a scientific 
geographer A point of special interest at the present 
time, when the slavery qUMtion seems to await its final 
solution, IS the discussion of the sources of labour supply, 
into which Mr FitzGerald enters fully. Ho holds that 
the introduction of Indian coolies will afford the best 
hope of a satisfactory solution of the problem. 

A Useful feature in the book is the lavish supply of 
maps (compiled by Mr. Reeves, of the Royal Geographical I 
■Sodety), in which the whole of the author’s routes can I 
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be followed, and which contain material not hitherto 
published The index— also a point of special import- 
ance in a work intended, like the present, to be used for 
reference— IS particularly 4*11 and well arranged. 


OUR BOOK SHELF. 

Notes on Obsen’ations By Sydney Lupton, M .V 
Pp IX + 124. (London Macmillan and Co , 1898 ) 
The sub-title of this book describes the contents as “ an 
outline of the methods used for determining the meaning 
and value of quantitative observations and experiments 
in physics and chemistry, and for reducing the results 
obtained ” It is very important that students of science 
should be logical in their arguments and sound in their 
conclusions, and Mr Lupton’s concise description of 
the methods which must be followed before a scientific 
law or any general proposition can be established con- 
duce to this end The opening chapters of the book remind 
us of Huxley’s inspiring little “Introductory” Science 
Primer After these more or less metaphysical, but 
distinctly serviceable, statements as to ideas, premisses, 
and laws, come short chapters on units, averages, inter- 
polation, the law of error, the method of least squares, 
the expression of results by graphical and by em- 
pirical methods, and many other subjects of interest to 
all who are engaged in quantitative physical and 
chemical experimentation The treatment is but brief 
in most cases, and questions involving biglier mathe- 
matics arc not introduced Sufficient is said, however, 
to show students bow to apply to his own results the 
methods described , and for those who desire to go into 
the subiects more thoroughly, a list of references to 
standard works is appended to each chapter 
The book should find a place in the hbrary of every 
physical and chemical laboratoiy, and all students of the 
laws and phenomena of nature should make themselves 
familiar with the principles described , for they will thereby 
learn the methoos of sound reasoning, and be instructed 
in the art of computation for the purposes of science 

Prospecting for Minerals a Practical Handbook foi 
Prospectors, Explorers, Settlers, and alt inhrestcd in 
the Opening- up and Development of New Landi. By 
S Herbert Cox Pp. xi ■+ 339 With illustrations 
(London Charles Griffin and Co , Ltd , 1898 } 

This little work forms the first volume of a new series 
of handbooks to be edited by Prof Grenville Cole, and 
issued under the title of “The New Land Series” Al- 
though It can hardly be said that the title of the series 
IS very happily chosen, it will be immediately admitted 
that the object of the series is distinctly good The ex- 
plorer or the settler in any new country needs, in most 
casm, some instruction as to the best means of discover- 
ing and developing its resources Of all pioneers of 
civilisation, the mineral prospector is the most likelv 
nowadays to lead the way , and the first volume of the 
series is, therefore, appropnately devoted to the subject 
of prospecting The preparation of the work has b<?en 
entrusted to Mr Herbert Cox, a well-known mining 
engineer in London, who has in his day travelled widely 
and seen much of mines and minerals Those who know 
the character of his professional work will feel no doubt as 
to his ability to lead the prospector in the way he should 
go , and an examination of the volume shows that its 
value 18 beyond dispute. Mr Cox has furnished the 
prospector with a portable guide, which, while essentially 
practical, contains sufficient geology and mineralogy to 
explain the scientific principles on which the search for 
minerals should be tosed The rough-and-ready pro- 
spector may probably think that the science is too much 
in evidence, and may g^ow impatient as he turns over 
pages about such things as “ anhydrous silicates of lime 
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aud alumina and their cryiitallu){r.iphic allies’* But the 
explorer should clearly understand that, notwithstanding 
occasional accidents, the most trustworthy results in the 
search for minerals will, in the long run, be reached by 
that man who brings to bear upon his work the widest 
range of scientific knowledge 

The Process of Creation Discovered , or, the Self-ei>oluhon 
of the Earth and Universe by Natural Causes By 
James Di^nbar Pp viii + 290 (London Watts and 

To review this book would be to give prominence to a 
volume every page of which exemplifies the dangerous 
character of a little knowledge We will merely remark 
that the author finds himself at variance with very many 
physical facts and theories, disbelieves the results of 
spectroscopic analysis applied to celestial bodies, and 
regards the solar photosphere as a deep ocean of water 
According to his theory of inorganic evolution, “the 
only elements employed or necessary m the formation 
of the sun, solar system, and universe are those com- 
posing atmospheric air and water ’ Students of science 
may be left to form their own opinion upon a book 
containing an assertion of this kind 

Domestic Scieme Readers Book vii. By Vincent T 
Murchd Pp 298 (London Macmillan and Co, 
18981 

The subject of domestic economy is taught in the 
various standards of our elementary schools , and this 
book IS adapted to supply girls in the highest standards 
with the infonnation which the Education Department 
expects them to possess The laws of health, infant 
management, common ailments and their remedies, 
common accidents, infectious diseases, and management 
of the sick room are the subjects dealt with in the six 
parts of the book, and they are treated in a very clear 
and instructive manner Mr Murchd knows how to 
interest the young readers for whom he writes, and this 
little school book will doubtless be as successful as the 
others of which he is the author Moreover, the pupils 
who read the book will recene a large amount of sensible 
advice which will give them a sound understanding Of 
the laws of health, and thus be of service to them and to 
future generations 

A Course in Afechatucal Drawing By John S Reid 
Pp 128 (New York . John Wiley and Sons London 
Chapman and Hall, 1898 ) 

Tlacher.s of the elements of mechanical drawing to 
students in marine, electrical, lailway, and mechanical 
engineering will find that this book contains a concise 
statement of the essential principles of the subject In 
the five chapters, the author deals with drawing instru- 
ments, geometrical drawing, or the use of the instruments, 
conventional methods of drawing used by draughtsmen, 
lettering and figuring} and orthographic projection The 
author is instructor in mechanical drawing and design- 
ing in Sibley College, Cornell University, and his ex- 
perience has enabled him to produce a useful work. 

flower favourites, their Legends, Symbolism and 
Sigruficance. By Lizzie Deas. Pp. viii 4- 229. (London 
George Allen, 1898 ) 

MaK\ pretty stones concerning common flowers have 
been colle«ed from folk-lore and classic myths by the 
author; and are piefcnted here in an attractive setting. 
The nursery traditions and love legends referring to 
flowers and flower-names are numerous and interesting 
enough, but verv Utfle attention is devoted to the subject 
of “plants and flowers in their widest relationships’* 
referred to in the preface. 
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LETTER TO THE EDITOR. 

[The Editor dees not hold himself restensible for opisetons ox- 
pietsed by his correspondents. NtUhtr can he undertah* 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NAtuaa, 
No notice is taieii of anonymous communications.] 

RDntgen Rays and Ordinary Light. 

I QUITE agree with the physical pinciplei in Lord Rayleigh’s 
article on “ Kontgen Rays and Ordinary Light " in Naiure of 
April 28, and think that the difleience Iwtween us u one of 
terminology. I am accustomed to restnet the word wave to 
disturbances in which the harmonic character is well developed, 
and not to use it m physics in the sense in which it it used in 
the phrase “ a wave of enthusiasm.’’ “It would never have 
occurred to me to speak of a disturliance localised in a thin 
shell as a wave of short wave-length I should speak of it as a 
pulse, and though such pulses can of course be resolved by 
Fourier’s theorem into trains of waves, yet it seems to me that 
when a simple pulse is so resolved (except for some special 
purpose), there is a loss of clearness both in expression ana con- 
ception analogous to that which would occur if we regarded a 
straight line as an aggregate of harmonic curves. 

The term pulse has the advantage that it suggests the funda- 
mental property of the Konigen rays, that their action on matter 
m theis path is an impulsive action, 1 e. that the time constant 
of the dwurbance (the tune taken by the pulse to pass over a 
point) IS small compared with the time constant of the systenv 
III their path (the time of vibration of ihe molecules) 

1 am not aware that I have ever regarded these pulses as 
possessing any physical property which would be inconsistent 
with the physical properties of the consliluents into which they 
can be resolved by Fourier’s theorem. Personally I should 
expect that if a tram of waves of wave-length A were refracted, 
a pulse of thickness x would be refracted loo, and if the thick- 
ness of these pulses were of the order of the wave-length of 
ordinary light, that the Kontgen rays would be like ordinarylight 
I believe the Kontgen rays to be pulses rather than waves of 
small wave-length, not because I think the properties of the 
latter would be different from those of Ronigen rays as fat as. 
we know them, but because electromagnetic theory shows that 
pulses, and not short waves, ere produced by the impact of 
kathode rays. J J Thomsov. 

Carobnage, April 30 


SLEEP, AND THE THEORIES OF ITS CAUSE. 
'X'HE theory of the origin of sleep which has gained the 
widest credence is the one that attributes it to 
anofmia of the brain. It has been shown by Mosso, and 
many others, that in men with defects of the cranial wall 
the volume of the brain decreases during sleep At the 
same time, the volume of any limb increases as the peri- 
pheral parts of the body become turgid with blood In 
dogs, the brain has been exposed, and the cortex 
of that organ has been observed to become aiuemic 
during sleep. It is a matter of ordinary observation that 
in infants, during sleep, the volume of the brain becomes 
less, since the fontoneile is found to sink in It has been 
supposed, but without sufficient evidence to justify the 
supposition, that this anatmia of ifie brain is the cause 
and not the sequence of sleep The idea behind this 
supposition has been that, as the day draws to an 
end, the circulatory mechanism becomes fatigued, 
the vasomotor centre exhausted, the tone of the 
blood vessels deficient, and the energy of the heart 
diminished, and thus is the circulation to the cerebral 
pteries lessened By means of a simple and accurate 
instrument (the Hill- Barnard sphygmometer), with which 
the pressure in the arteries of man can be easily 
reckoned, it has been recently determined that the 
artenal pressure falls just as greatly during bodily rest as 
dunng sleep. The ordinary pressure of the blood in the 
artenes of young and healthy men averages 1 10-120 mm. 
of mercury. In sleep, the pressure may sink to 95-100 
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mm.; but if the pressure be taken of the same subiert 
lyinf in bed, and auietly engaged on mental work, it will 
be found to be no nt^her By mental strain or muscular 
effort, the pressure is, howeter, immediately raised, and 
may then reach 1^140 mm of mercury. It can be 
seen from considering these facts that the fall of pressure 
is concomitant with rest, rather than with sleep As, 
moreover, it has been determine on strong evidence 
that the cerebral vessels are mot supplied with vasomotor 
nerves, and that the cerebral circulation passively follows 
every change in the arterial pressure, it becomes evident 
that sleep cannot be occasioned by any active change in 
the cerebral vessels This conclusion is borne out by the 
foct that to produce in the dog a condition of coma like 
to sleep, It IS necessary to 1 educe, by a very great amount, 
the cerebral circulation Thus, both carotids and both 
vertebral arteries can be frequently tied at one and the 
same time without either producing coma or any very 
marked symptoms The circulation is, in such a case, 
maintained through other channels, such as branches 
from the superior intercostal arteries which enter the 
anterior spinal artery While total anaemia of the brain 
instantaneously abolishes consciousness, partial anwmia 
IS found to raise the exciubility of the cortex cerebri 
By estimation of the exchange of gases in the blood 
which enters and leaves the brain, it has been shown 
that the consumption of oxygen and the production of 
carbonic acid in that organ is not large Further, it mav 
be noted that the condition of anaesthesia is not in all 
cases associated with cerebral anaemia Thus, while 
during chloroform anaesthesia the arterial pressure 
markedly falls Such is not the case during anaesthesia 
produced by ether or a mixture of nitrous oxide and 

e aitenal pressure of man is not lowered by the 
ordinary fatigue of daily life It is only in extreme 
states of exhaustion that the pressure may be found 
decreased when the subject is in the standing position 
The fall of pressure which does occur diinng rest or 
sleep IS mainly occasioned by the diminished rate of 
the heart The increase in the volume of the limbs is 
to be ascribed to the cessation of muscular movement, 
and to the diminution in the amplitude of respiration 
The ^*ty of the heart is to deliver the blood to the 
capilliaries. From the veins' the blood is, for the most 
part, returned to the heart by the compressive action of 
the muscles, the constant change of posture and by the 
respiration acting both as a force and suction pump 
All of these factors are at their maximum during 
bodily activity, and at their minimum during rest On 
exciting a sleeper by calling his name, or in any way 
disturbing him, the limbs, it has been recorded, decrease 
in volume while the brain expands. This is so because 
the respiration changes m depth, the heart quickens, 
the muscles alter in tone, as the subject stirs in bis 
sleep in reflex response to external stimuli Considering 
all these facts, we must regard the fall of arterial pressure, 
the depression of the fontanelle, and the turgescence of 
the vessels of the limbs as phenomena concomitant 
with bodily rest and w^armth, and" we have no more nght 
to assign the causation of sleep to cerebral anaimia than 
to any other alteration in the fonctions of the body, such 
as occur during sleep. 

We may wed here summarise these other changes in 
function 

(i) The respiratory movemlAt becomes shallow and 
thoracic m type 

(3) The volume of the air inspired per minute ts 
lessened by one<half to two-thirds. 

(3) The output of Carbonic acid 'rS dunimshed by the 
same amount. 

(4) The bodily temperature fislls. 

(5) The acidity of tne cortex of the brain disappeai^. 

(6) Reflex action persists ; the knee jerk is diminished, 
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pointing to relaxation m tone of the muscles ; con- 
sciousness IS suspended 

Analysing more closely the conditions of the central 
nervous system, it becomes evident that, in sleep, con- 
sciousness alone is m abeyance The nerves and the 
special senses continue to transmit impulses, and to pro- 
duce reflex movements If a blanket, sufficiently heavy 
to impede respiration, be placed upon the face of a 
sleeping person, we know that it will be immediately 
pushed away More than this, complicated movements 
can be earned out the postillion can sleep on horse- 
back , the punkah-wallah may work his punkah, and at 
the same time enjoy a slumber , a weary mother may 
sleep, and yet automatically rock her infant’s cradle. 
Turning to the histones of sleep-walkers, we find it 
recorded that, dunng sleep, they perform such feats as 
climbing slanting roofs, or walking across dangerous 
narrow ledges and bridges The writer knew of the 
case of a lad, who, when locked into his room at night 
to prevent his wandering m his sleep, climbed a partition 
eight to ten feet in height which separated his sleeping 
compartment from the next, and this without waking. 

The brain tan carry out not only such complicated 
acts as these, but it has been found to maintain during 
sleep Its normal inhibitory control over the lower reflex 
centres in the spinal cord 

Thus, in sleeping dogs, after the spinal cord has been 
divided in the dorsal region, reflexes can be moie easily 
evoked fiom the lumbar than from the cervical cord, 
because the former is freed from the inhibitory control of 
the brain 

The strength of stimulus necessary to pass the threshold 
of consciousness, and to produce an awakening, has 
been measured in various ways It has Iteen determined 
that It takes a louder and louder sound, or a stronger and 
stronger electric shock to arouse a sleeper dunng the 
first two or three hours of slumber , after that period,, 
the sleep becomes lighter, and the required stimulus 
need be much less 

The alternative theories, which have been suggested to 
account for the onset of sleep, may be classed as chemical 
and histological 

In relation to the first, it has been suggested that if con- 
sciousness be regarded as dependent upon a certain rate 
of atomic vibration, it is possible that this rate depends 
on a store of intramolecular oxygen, which, owing to 
fatigue, may become exhausted ; or it may be supposed 
that alkaloidal substances may collect as fatigue products 
within the brain, and choke the activity of that organ. 
Against this theory may be submitted the facts that 
monotony of stimulus wilt produce sleep in an unfatigued 
person, that over fatigue, eitbbr mental or bodily, will 
hinder the onset of sleep, that the cessation of external 
stimuli by itself produces sleep As an example of this 
last, may be quoted the case recorded by Strumpel of a 
patient who was completely anjcsihctic save for one eye 
and one ear, and who fell asleep when these vrtt» closed. 
Mtoreover, many men possess the power, by an tffbrt of 
will, of withdrawing from objective or subjective stimuli, 
and of thus inducing sleep 

The histological theones of sleep are founded on recent 
extraordinary advances in the knowledge of the minute 
anatomy of the centtal nervous system, a knowledge 
founded on the Golgi and methylene-blue methods 'of 
staining. It is held possible that the dendritdsVr branch- 
ing processes of nerve cells are contractile, and that they, 
by pulling themselves apart, break the association path- 
ways which are formed by the interlacing or synapses 
of the dendrites in the brain Rnmon y Cajal, on the 
otlmr hand, believes that the neuroglia cells are contractile, 
and may expand so as to interpose their branches as 
insulating material between the synapses formed by the 
dendrites of the nerve cells The difficulty of accepting 
these theories is that nobody can locate consciousness- 
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to any particular g^roup of nerve-cells. Moreover, the 
anatomical evidence of such changes taking place is at 
present of the flimsiest character. 

If these theories be true, what, it may be asked, is the 
agency that causes the dendrites to contract or the 
neuroglia cells to expand ? Is there really a soul sitting 
aloof in the pineal gland, as Descartes held ? When a 
man like Lord Brougham can at any moment shut him- 
self away from the outer world and fall asleep, does his 
soul break the dendntic contacts between cell and 
cell ; and when he awakes, does it make contacts and 
switch the impulses evoked by sense stimuli on to one 
or other tract of the axons, or axis cylinder processes, 
which form the association pathways ? Such an hypo- 
thesis is no explanation . it simply puts back the whole 
question a step further, and leaves it wrapped in mystery 
It cannot be fatigue that produces the hypothetical inter- 
ruptions of the dendritic synapses and then induces 
sleep, for sleep can follow after fatigue of a very limited 
kind. A man may sleep equally well after a day spent 
in scientific research, as after one spent in mountain- 
climbing, or after another passed in idling by the sea- 
shore He may spend a whole day engaged in mathe- ' 
matical calculation, or m painting a landscape He { 
fatigues— if we admit the localisation of function to de- 
finite parts of the brain— but one set of association 
tracts, but one group of cells, and yet, when he falls 
asleep, consciousness is not partially, but totally 
suspended 

we must admit that the withdrawal of stimuli, or their 
monotonous repetition, are factois which do undoubtedly 
stand out as primary causes of sleep Wc may suppose, 
if we like, that consciousness depends upon a certain rate 
of vibration which takes place in the brain structure 
This vibration is maintained by the stimuli of the pre- 
sent, which awaken memories of foimer stimuli, and arc 
themselves at the same time modified by these By each 
impulse streaming into the brain from the sense organs, 
we can imagine the structure of the cerebral cortex to be 
more or less permanently altered The impulses of the 
present, as they sweep through the association pathways, 
arouse memories of the past , but in what way this 
IS brought about is outside the range of explan- 
ation Perhaps an impulse vibrating at a certain 
rate may arouse cells or fibrils tuned by past 
stimuli to respond to this particular rate of vibra- 
tion. Thus may be evoked a chain of memories, 
while by an impulse of a different rate, quite another 
set of memories may be started 1 racts of association 
are probably formed in definite lines through the nervous 
system, as during the life of a child repeated waves of 
sense-impulses but against and overcome resistances, 
and make smooth pathways here and there through the 
brain structure 1 hus may be produced growth of axons 
in certain directions, and synapses of this cell with that 
If the same stimulus be often repeated, the synapses | 
between groups of cells may become permanent A 
memory, a definite line of action which is manifested j 
by a certain muscular response, may thus become 1 
structurally fixed If the stimulus be not repeated, the 
synapses may be but temporary, and the memory fade 
as the group of cells is occupied by a new memory of 
some more potent sense stimulus Many association 
tracts and synapses are laid down in the central nervous 
system when the child is bom. These are the fruits of 
inheritance, and by their means, we may suppose, in- 
stinctive reflex actions are carried out. 

So long as the^iresent stimuli are controlled by past 
memones and aresactive in recalling them, so long does 
consciousness exist, and the higher will be the cons^;ms- 
aess tbe greater the number and the more inteoSeThe 
oboncter of thesnemones aroused We maysuppoM 
that when all extomai stimuli are withdrawn, or the brain 
soothed by monotony of gentle repetition, and when the 
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body is placed at rest, and the viscera are normal and 
give nse to nodisturbing sensations, consciousness is then 
suspended, and natural sleep ensues. Either local fatigue 
of tne muscles, or of the heart, or ennui, or exhaustion of 
some brain centre usually leads us to seek those conditions 
in which sleep comes. The whole organism may sleep 
for the sake of the part. To avoid sleeplessness, we 
seek monotony of stimulus either objective or subjective. 
In the latter case, we dwell on some monotonous memory 
picture, such as sheep passing one by one through a 
gap in the hedge To obtain our object, we dismiss 
pamfiil or exciting thoughts, keep the viscera in health, 
so that they may not force themselves upon our atten- 
tion, and render the sense-organs quiet by seeking 
darkness, silence and warmth L H 


A PROPOSED REVOLUTION IN NAUTICAL 
ASTRONOMY 

D uring the last two years a movement has been set 
on foot, which seems likely to be attended by some- 
what important results in the simplification of the formula; 
of astronomical navigation for every day use Any one 
who has looked even cursorily into a text book of naviga- 
tion of the Raper type, can hardly fail to have been im- 
pressed by the multiplicity and variety of the precepts, 
and can easily understand how complicated the various 
rules must appear to the unlearned men, upon whom, for 
the most part, the daily routine of practical navigation at 
sea must devolve. 

And the difficulty of comprehending and putting into 
practice the various rules, is undoubtedly increased by 
the fact that at one time or another all the trigonometritai 
functions of an angle are brought into play. Sines, 
cosines, tangents, cotangents, secants and cosecants, 
versed sines and half-versed sines, all make their appear- 
ance, adding to the bewilderment of the unskilled com- 
puter, and introducing the liability to take a required 
function from a wrong column as a very frequent source 
of error 

Nautical astronomy, for the most part, may be regarded 
as simply a practical application of the formulae em- 
ployed m the solution of spherical triangles, so that the 
object to be attained by tnosc who would simplify the 
various problems, is to devise a system of formulce in 
logarithmic shape, which, without materially adding to 
the amount of arithmetic employed, should introduce but 
one function of an angle throughout, such as the sine, 
the cosine, or the tangent In the verbal precepts, into 
which, for the benefit of those possessing no knowledge 
of mathematics, the formul.-c have to be translated, the 
simple word “ logarithm ” would then take the place of 
“ log sine,” ” log cosine,” &c , and a single table of a few 
thousand logarithms would do the work formerlv effected 
by the aid of a large collection of different tables 
To M E Guyou, an officer of the French navy, belongs 
the credit of having first devised such a system. As 
far back as the year 1885 he published in a small 
pamphlet entitled "Tables de Poche,” methods of finding 
hour angle and azimuth of a heavenly body by means 
of a single table of logarithms. During the next ten 
years he employed himself in further researches, and 
early in* 1890 there appeared in connection with the 
“Annales H ydrogr^hiques,” published periodically by 
the Hydrographic Department of the p'rench navy, a 
more exhaustive account of his methods, with a special 
arrangement of the required table, intend^ to enable his 
processes to be more easily and effectively earned out.‘ 
The particular table employed by M Guyou does not 
give logarithms for one of the ordinary functions of the 
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antcie, but is a table which is made use of daily in the 
calculations which belong to Mercator sailing, and which 
IS consequently to be found in every collection of nautical 
tables. It IS icnown as the table of “ mendionat parts,” 
or, as the French call it, “ latitudes croissantes” The 
meridional parts for a given latitude are defined by some 
writers as “the value in minutes of a great circle of the 
line on the Mercator’s chart, into which the true difference 
of latitude is expanded.” 

For a given latitude I the meridional parts represent 
the sum of the series 

. sec o' + sec i' + sec 2' + sec 3' + . . . + sec (/” - r) 
which IS found by the integral calculus to be 
r log, tan (45° + 
or 

10800, , I \ 

log. tan (^45 + 

when r is expressed in minutes 

In the table of meridional parts we have then a senes 

of loganthms to the base which has been found to 
lend Itself in a remarkable manner to the purpose which 
we have in view 

It should be mentioned here that M Guyou’s general 
method is to deduce his formulje from a study of the 
properties of the curves of equal altitude on a Mercator’s 
chart. To other writers, especially in Italy, where con- 
siderable attention has been bestowed upon the new 
formulae, it has appeared more satisfactory, while ac- 
cepting the expressions, to deduce them directly from 
fundamental trigonometrical formula: 

Shortly before the issue of M Guyou’s second work 
there was published, in the numbers of the Nautical 
Magasine for November and Decemljcr 1895, a system 
of formul.e, for the solution of all the ordinary problems of 
nautical astronomy, by the aid of this table of meridional 
parts alone, the general principle adopted being to break 
up the spheriial triangle, or “triangle of position,” as it 
IS generally called in nautical astronomy, into two right- 
angled triangles, and thus obtain expressions which, 
containing three terms only, would be more manageable 
than the general foimulm involving four terms 

This treatment of the subject <vas based upon certain 
easily est.iblished lemmas, the most important of which 
may be thus stated (The abbreviation MP will be 
adopted for meridional parts tlnoughout.) 


for It follows from this that if we have a logarithmic 
formula connecting the sines and cosines of parts of a 
spherical triangle, we may pass by means of auxiliary 
angles to other logarithmic formula;, involving only the 
meridional parts of the angles employed, and that not 
only for right-angled and quadrantal triangles, as in the 
Nautical Magasine, but for any spherical triangle 
whatever 

As an example we may take one of the family of 
formuLe which express a function of an angle of a 
spherical triangle m terms of functions of the sides, 
supposed known These expressions aie perhaps, from 
a navigator's point of view, the most important which 
sphencal trigonometry presents , for in the problem of 
finding the hour angle of a body, and thence the longi- 
tude of the place, such a formula may have to be brought 
into requisition on board a fast steam-ship as many as 
four or five times in the course of twenty-four hours 
And while many of the problems of navigation may be, 
to some extent, “ dodged ” 01 e\ aded by the use of some 
of the many tables whu h ingenious persons have devised, 
there is no getting away from the hour-angle problem, 
because in that case the necessary degree of aci uracy is 
more minute than any table of reasonable size could be 
expected to afford, unless we are content to spend more 
time and trouble in interpolating for variations in the 
values of the elements from the arguments given in the 
t.ables, than would suffice for the actual calculation by 
logarithms 

Let us assume that in the spherical triangle A B C we 
have to deal with the expression 


tan 

Assume that 


_ / sin (r - ^ sm (j - c) 

sin s sin"(j - a) 


sin (r - (*) =- tan x 
sin (j - < ) ~ tan y 


By lemma (3) we have 

MI‘(2a-) .= 2M1 ’(j h), 


sin (x - a) = tan z 


and so on for^y, ra, c , a system of equations which will 
determine at, 2y, 270, 21 
Then by lemma (4) 


MP(A - 90") -- i|MI'(2i -90)+ MP(2y - 90 ) 

- MP(27y - 90°) - MP(2 e - 9o')|, 


It 

then will 
If 

then will 


MP{i8o° - ^ MP(fl) 

MP(- «)= - MP(9) 
tan.i ^ sine, . 
MP(2a) ^ 2MP(9) 
tan a = tan A tan r 


(1) 

(2) 

(3) 


MP(2(I - 90') = MP(2li - 90") + MP(2(: - 90“) (4) 

With regard to (i) it may be stated that from the form 
of the expression 

MP for lat log /nftS ^45" -f ^ J, 


the meridional parts in the first instance have reference 
to angles in the first quadrant only The lemma 
enables us to pass to angles in the second quadrant 
Similarly by lemma (2) we can introduce negative 
angles also. 

The result involved in (3) is exceedingly important, 
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whence \ is readily determined 

The formula here established is only given as an 
illustration of the ease with which by the aid of lemma 
(3) we may pass from a sine or (os ne formula to one 
involving meridional parts only by the simplest possible 
transformations. 

The processes deduced by M Guyou from the curves 
of altitude upon the Mercator’s chart are probably some- 
what shorter, and more likely, therefore, to be adopted 
for general use His methods of procedure however, 
although, as has been well said of them by an Italian 
critic, “of high scientific interest for their originality and 
rigorous analysis," may be found somewhat subtle ami 
difficult to follow by any but expert mathematicians. At 
all events, although, as has been *isaid, the Guyou 
formula* were received in Italy with much favour, 
mathematicians in that country lost no time in setting to 
work to establish them upon a basis purely trigono- 
metrical. 

An interesting article in the Rivista Miittietma{Komt) 
for January 1897, by Signor P L Cattolica, “Capitano 
di corvetta," gives a summary of the work done in 1896 
by Signor Molfino and other writers, whence it appears 
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that the pnncipal Guyou formulje may be deduced with 
little difficulty from the well-known Napier’s analogies as 
follows 

Let us suppose, as before, that in a spherical triangle 
the three sides a, btC being given, it is required to de- 
termine the angles A, B. 

We have 



Let 

Then 



tan " - — ? tan ~ ~ tan (45° + -) Un 

“ 1 - tan ' 2/ a 

Whence 

MP(^) = MP(90' - f) - MP(9 o’ - aT~i) . 
An equation which determines x 
While from equation (i) it may be deduced that 

MP(9 o' - A) + MP(90<' - B) ■ MP(90'' - 4) 

Proceeding in the same manner to expand 

sin ^ -'t ® sm ® 
a ’ 2 

in the expression 

A - B 


(I) 


(a) 

(3) 


also to furnish satisfactory logarithmic formute for 
solving a triangle where the three sides are the given 
parts In a similar manner formulse nwy be found which 
will-determine the sides when the three angle^are givmt, 
so that formulse of the type which gives tan -- in terms 

of functions of the sides, or tan ^ in ttrms of functions of 

the angles may be dispensed with altogether 

It would be premature at present to hatard a con- 
jecture as to whether the new processes will cotne into 
general use in England. In these matters we move 
slowly. The Bnfish manner does not easily surrender 
the methods upon which he ' has been brought up, the 
practice of whicn becomes almost automatic with him, and 
he looks with feelings of doubt, tempered with suspicion, 
upon any novelties that may be brought to his notice 
But some advantages, at least, of a system of rules in- 
volving the use of only one table of logarithms must be 
obvious to all In the first place, as has been already 
mentioned, we have that of the gr^ier simplicity m the 
statement of rules, and the diminished risk of error 
through the taking out of a logarithm from a wrong 
column. But even more important than these is the 
saving of time lost at present in turning over the leaves 
of tables in hunting lor sines and cosines in different 
parts of a somewhat bulky book. In the table of meri- 
dional parts we have but 5400 logarithms, occupying 
some nine pages of Inman’s collection, not more than 
might be printed on a sheet of cardboard of moderate 
sue, so as to save the turning over of leaves altogether 
These logarithms furnish results correct to the nearest 
minute of arc, which is the usual limit of accuracy 
aimed at by the practical navigator 
As the case stands at present, 'the new system is well 
thought of in France , it nas excited considerable atten- 
tion in Italy, and has won the approbation of at least one 
distinguished authority m Spain ; so that, perhaps, M 
Guyou is not over-sanguine in his expectation that “the 
table of meridional parts is destined to become sooner or 
later the universal instrument of computation amongst 
manners.” H. B. G. 


and assuming that 


TBE NEW PHYSICAL RESEARCH LABOR- 
ATORY AT THE SORBONNE, 



we arrive at the equations 

MP(y) =. MP(9 o' - aTTi) - MP(9o' - .) (5) 

MP(90<' - B) - MP(9o" - A) = MP(9o'_y) . (6) 

By adding and subtracting each side of the two equa- 
tions (3) and (6), we obtain equations which will enable 
us to determine the values of A and B respeaively. 

In place of the notation " MP,” M Guyou adopts the 
‘Greek letter \ (lambda) Thus, meridional parts for an 
angle « - Md). 

He also indicates the meridional parts of the comple- 
ment of an angle by the symbol Co-X, so that inendional 
parti for the angle (90° - d) - Co-X (d). 

And in hil excellent collection of tables the values of 
X and Co-X are mven for each angle side by side, an 
arrangement whi^ -much facilitates the work of com- 
putatmn 

The ordmary employment of Napier’s analogies in 
practical work is limited to finding the remaining two 
sides when two an|ti«s and the included side are given, 
or to finding the itmaining angles when two sides and 
the included angle Are known It is a somewhat remark- 1 
able extension of their functions to find that they suffice 
NO. 1488, VOL. 58] 


A n interesting account of the new physical laboratory 
at the Soroonne recently appeared in La Nature 
This laboratory, originally situated m the old Sor- 
bonne, was founded in 1S68 by M Jamin, who was its 
director until his death in 1886. In 1894 it was trans- 
ferred to the new Faculty of Sciences, and was recon- 
structed by the architect M Ntfnot At the present 
time M. Lippmann, member of the Institute, 1$ the 
director .Although this change took place in 1 894, the 
work has only recently been carried on in the usual 
manner. 

The new buildings are surrounded by other buildings 
connected with the Sorbonne, and are therefore away 
from any disturbances caused by passing vehicles. On 
the ground floor, after passing an entrance hall with a 
cloak-room, there is a large room (Fig. i) two stories 
high, and measuring 16 metres (about 51 feet) long by 
12 metres broad (about 39 feet) Six physicists can 
work here, provided their work does not require any 
special conaitions with regard to light and isolation. 
In the middle of the room, and at the comers there are 
solid stone pillars isolated from the floor , a “ compar- 
ateur” is attached to the one in the middle. Each of 
the SIX places has four jets of gas, two incandescent 
lamps, one arc lamp, and a water-tap About two yards 
above each table there is a joist, thus making it possible 
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to suspond apparatus if necessary ; the tables themselves 
*re of slate. 

Next to this large room is the sub'^irector’s room and 
laboratory ; then we come to a small chemical labor- 
atory, and finally the machine-room The latter is built 
over a vault, and contains two Lenoir gas machines of 
16 horse-power each, three dynamos, and a large switch- 
board, which makes it possible to distribute the current 
for various uses in the laboratory, such as illumination, 
experiments and accumulators. Above this room, and 
accessible by a staircase from it, is the mechanical 
workshop, well equipped with apparatus and under the 
<lirect]on of two mechanics and an electrician. All the 
■machines arc worked by electriaty. On the same floor 
there is an open terrace for the accumulators, which 
include a battery of the Tudor system used for illumin- 
ating pqrposes (6o elements), and another battery, of the 
Peyrusson si stem (8o.elementa), for experiments F acing 


. laboratory of the sub-director, M G. Maneuvrier, whose 
I room adjoins it , the next floor has a dark room for 
I optical researches. Lastly, on the third floor are three 
: small rooms for private students It may also be added 
' that this tower connects the diflerent parts of the labor- 
atory with the physical amphitheatre, and with the col- 
lections of apparatus for the various courses Under 
' the large hall on the ground floor there are three cellars 
completely fitted up as laboratories, and a Gauss mag- 
netometer mounted on solid stone pillars. On the 
ground floor there is a dark room isolated by three stone 
pillars, and used for electrical measurements and measure- 
ments of precision 

It will thus be seen that the laboratory is very com- 
plete in itself, burthe money allowed for its maintenance 
(12,000 francs) iS quite insufficient, when the general 
expenses, experiments, and course of lectures are taken 
I into consideration Nevertheless, the work of the students 



the workshop IB a large hall, used as a laboratory by the 
assistants. This is connected with the workshop by a 
gallery, which is at present given up to experiments on 
•electnc waves Next to this laboratory there is a 
terrace and a photographic room, and in the large en- 
trance hall on the first floor are M. Lippmann’s private 
room and laboratory. The latter is divided into three 
parts, a light and a dark room, and another room for 
optical researches, with pjyjcal benches of slate The 
ore-dresser occupies the last room on this floor 
A tower 40 metres (nearly itt feet) high contains the 
general staircase, and also leads to the extensions of the 
upper .stories. This tower extcpds 18 metres (59 feet) 
m the ground, by which means a long vertical range is 
procured, and expenments in height can be made. The 
extensions of the upper floors referred to consist of a 
large hall, two stories high, comprising the library and 
NO. 1488, VOL. 58] 


I who have been through the laboratory is a proof of the 
I thoroughness of the instruction. MM Bouty, Pellat, 
I Foussereau and Leduc (professors of physics at the 
Sorbonne) all studied at this laboratory, and Qualified 
for their doctor’s degrees in it Several well-known 
Roumanians amd Russiahs studied there also, and M 
Benoit, director of the Bureau of Weights and Measures 
of Sfcvres, wrote his thesis under Jamin The laboratory 
has, indeed, become celebrated by M Lippmann’s own 
work, for it has all been done there, from the investiga- 
tions on the electro-capillary phenomena to the won- 
derful discovery of colour photography. It is, therefore, 
to be hoped that the additional funds required will be 
forthcoming, and that the enlarged Institute may be 
even more successful than the old one 
We are indebted to the editor of La Nature for the 
accompanying illustration of the laboratory 
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PHOTOGRAPHY AT THE CRYSTAL PALACE 
PHOTOGRAPHY as a practical art of interest to 
others than a few investigators dates from 1839, 
when the Daguerreotype was introduced Its develop- 
ment and applications were well illustrated at the Great 
Exhibition of 1851, but since that time there have been 
very few attempts, and none altogether successful, to 
show Its further progress The Royal Photographic 
Society has held more than forty annual exhibitions, but 
as each of these has dealt with its current year only, the 
Council of the Society considered it desirable to arrange 
an exhibition that should demonstrate, not only the last 
year’s advances, but the present position of photography 
and Its applications as well as the history of its develop- 
ment. 

The exhibition that was opened last week by the Prince 
of Wales IS the result of the Society’s endeavours It 
must be regarded as eminently satisfactory, for it is 
not possible to call to mind many individuals or firms 
intimately connected with photography that ha\e not con- 
tributed characteristic and interesting exhibits The 
large areas of the north and south naves of the Crystal 
Palace, and of many of the courts, are well filled The 
catalogue, which is published by the Society, will form an 
important historical work of reference, because of the 
numerous descriptive notes, references to original 
literature^ dates, and examples of work that it contains 
It IS particularly fortunate that such an exhibition as this 
should have bMn inaugurated now rather than ten or 
twenty years later, as those of the older generation who 
are best able to speak of some of the older processes that 
are obsolete, and the inlrodpction of the methods of to- I 
day, are fast disappearing from our midst There are, 
for example, but few left who are skilled enough in the 
Daguerreotype process to work it with a fair average of 
certainty, but Messrs. Negretti and Zambra have 
arranged a studio for taking Daguerreotypes of any who 
may desire it while the exhibition remains open. This is 
an opportunity that in all probability will ne\er occur 
again 

The exhibition is divided into seven sections, namely 
(1) the historical collection, (aj) pictorial photography, (3) 
apparatus and material, (4) scientific ana industrial appli 
cations, (5) photography in colours, (6) photography as a 
science, and (7) general technical photography The 
Society’s collection of portraits of eminent workers in 
connection with photography has been largely reinforced 
by loans from priiate individuals, and the series includes 
the elder and the younger Niepce, Kox Talbot, five of 
Daguerre, Andrew Ross, .Sir Davio IJrewster, Baion 
Pollock, .Sir John Herschell, Mungo Ponton, W B 
Woodbury, F von V'Oigtlander, Dr Draper, and in.xny 
others , and in the catalogue there is a short biographical 
notice of each Among the works of the elder Niepce 
there are exhibited the first camera photograph, uken in 
1834, and some of the specimens that he submitted to 
the Royal bociety in 1827 The Daguerreotype process 
is well represented. D.iguerre’x history and description 
of the process, dated 1839, and a translation of it into 
English published in the same year, are on view The 
colleaion of Daguerreotypes and apparatus for pio- 
ducing them dates from 1842 Fox Talbot’s callotype 
process, which was also made public m i83cy, is even 
better represented ; but space forbids further reference to 
these, and the various collodion and gelatine processes 
The first methods and the developments of carbon print- 
ing are fully illustrated, including the guin-bichroniate 
process, which, after being nearly forgotten, has lately 
been reintroduced and extolled 
After the examples of early work in the production of 
photo-etched plates and photo typographic blocks, there 
rolltiws the optical section. This is certainly the most 
complete collection of lenses ever got together Examples 


of nearly ninety different kinds are shown, ranging from 
the early form of single lens by Chevalier and the first 
lens made in England for portraiture (in 1841, by Andrew 
Ross) to the stigmaticS of Dallmeyer and Zeiss' planars. 
Sectional drawings of nearly fifty different kinds oMensee 
are given in the catalogue, and also a print from a photo- 
graph taken for the purpose with Sutton’s panoramic 
water lens-and his camera carrying curved plates. 

Passing a very fine loan collection of photographs, 
which includes many examples by deceased workers, 
particularly Mrs Cameron, D O Hill, O G. Rejiander, 
B B Turner, and Colonel Stuart Wortley, and also the 
whole section of present-day apparatus and materials 
for photographic and photo-mechanical processes, there 
follows the section of the scientific and industrial appli- 
cations of photography. The importance of photographic 
methods of observation was never more lully realised 
than it IS ,at present. From almost the earliest days of 
photography the “recording science” has been applied 
in scientific investigations with the result not only of 
gre,iter accuracy, but of the discovery of many facts that 
could never have been known by the use of the eye alone 
Astronomy was one of the first of the sciences to derive 
benefit from photography ; and in the delineation of the 
forms and features of celestial bodies, as well as in 
the spectroscopic analysis of their constitution, photo- 
graphic processes have now almost entirely replaced! 
the old method of drawing by hand what it was thought 
the eye could see In many other domains of science 
photography is daily becoming more important, and it 
must continue to do so, especially as the scientific in- 
vestigation of photography itself progresses This 
important and universal method of work does not yet 
receive the attention and encourag' ment that it deserves 
in our teaching colleges , but this is due doubtless to the 
fact that, although it has done so much, it is still in its 
infancy so far as years are concerned At the next ex- 
hibition of this kind there will without doubt be a far 
richer harvest of results to show, though this section, as 
It IS here represented, well indicates not merely the 
directions m which future work is possible, but the 
very fine results that have already been accom- 
plished, some of which it is difficult to believe can 
ever be surpassed The Royal Observatory, Green- 
wich, contributes nuiny exhibits, including some 12 x 10 
prints of photographs of the recent solar eclipse, taken 
with the Thompson coronograph Numerous other 
astronomical photogr^hs are shown by the Royal 
Astronomical bociely. Colonel Waterhouse, Dr Common 
and Dr Gill Messrs K and J Beck show twelve of 
De La Rue’s origin,d negatives of the muon Photography 
as applied to spectroscopy, geology (including forty-one 
specimens from the B .A Geological Photographs Com- 
mittee), meteorology, zoology, botany, and ROntgen-ray 
work IS well illusti.ited In connection with the last, 
SIX large stereoscopic “ skiagrams,” by Dr Mackenzie 
Davidson, mounted in reflecting stereoscopes, are 
stiikingly good The Kew Observatory Committee of 
the Royal Society sends photographs of various photo- 
graphic recording apparatus, lens-testing apparatus, and 
other examples 

The section illustrating military photographs is of 
especial interest just now The examples date from the 
Crimean war, and include balloon apparatus and photo- 
graphs, the pigeon post film used in the siege of Pans 
in 1871, and various examples from the School of 
Military Engineering at Chatham But probably what 
will strike photographers as the most wonderful exhibits 
in this section is the telephotographic work contributed 
by the Italian Ministei of War The magnifications are 
far greater than we have been accustomed to, ranging 
up to one hundred diameters Photo-micrography forms 
a large section, and includes a “ complete photo-micro- 
graphic apparatus ” by Zeiss, an apparatus that would 
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probably be regarded as an extreme luxury by most 
microscopists. 

Photography in colours, by all the current methods, is 
well illustrated, many examples being of historic interest 
G. Lippmann, A. Lumifere, L, Vidal and H W Vogel 
and several English exhibitors contribute to this section 

“ Photography as a science ” refers apparently to what 
might be called pure photography to distinguish it from 
i^lied But the distinction is neither clear nor precise 
This section includes apparatus for measuring tlie den- 
sities of photographs, including opacities and blacknesses, 
by Captain Abney, Hurter and Driffield, and Chapman 
Jones , besides sensitometers, actinometers, and similar 
apparatus Many results of the various treatments of 
pnotographic plates are shown, such as the sensitising 
for various colours, and the getting of an image free from 
5tain, &c , that it may be of definite opacity E Sanger 
Shepherd shows an ingenious form of slit for spectro 
scopes, that is stated to be specially suitable for photo- 
grsmhic use 

The National Photographic Record Association, that 
has recently become established through the energy of 
Sir Benjamin Stone, is well represented Sir Benjamin 
himself contributes twenty-one photographs relating to 
the Houses of Parliament, every one of which is of 
general interest. There are numerous other examples 
of technical work to which wc cannot lefer in even the 
most general terms, except to a case exhibited by the 
Bolt Court Technical School of the London County 
Council Technical Educational Board, which illustrates 
the working of some of the most important photo- 
mechanical processes ariangcd for educational purposes 

While there are some exhibits that claim attention 
because of their novelty, these are the exception , the 
chief interest centres round the old rather than the new, 
and the complete presentation of the capabilities of 
photography in its numerous applications .it the present 
day But those whose knowledge of photography is of 
the general kind, and those who have not followed up its 
developments during the last few years, will find more 
that is new, of both examples and processes, than they 
will be able to appreciate in a single visit Such an 
exhibition has never before been organised, and it must 
obviously be impossible to arrange another of similar 
extent until after the lapse of several years The 
exhibition will close on May 14 


MICRO-BIOLOGY AS APPLIED TO HYGIENE 
AT the Congress of Hygiene and Demography re- 
cently held at Madrid, many matters of scientific 
interest and importance were introduced and discussed 
Unfortunately the papers were not printed and distri- 
buted among the members, and as the majority were 
read in Spanish, the discussions were curtailed The 
Section of Micro-biology as applied to Hygiene attracted 
the largest share of attention Among the more im- 
portant contributions was that of Dr Behring, who 
announced that, as the result of experimental work with 
the toxin and antitoxin of tuberculosis, he had isolated a 
substance from the tubercle bacillus a hundred times 
more powerful than Koch’s tuberculin, and had obtained, 
by passing the virus through the horse, an antitoxin 
■which he believed to be an efficient cure for the disease 
Experiments on a large Sritie are to be carried out at the 
Berlin Veterinary University Dr A Calmette, of the 
Pasteur Institute of Lille, demonstrated in a highly 
successful manner the prophylactic effect on snake-bitten 
patients of serum of the blood of horses subjected to 
small doses of the venom. For this purpose a rabbit was 
injected with a large dose of a mixture of venom of the 
cobra, naja, and bothrops ; this proved fatal in twenty 
minutes. Two rabbits were then injected with thepro- 
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tective serum, and in ten minutes each received a dose if 
the mixture equal in amount to that which killed the 
first rabbit These rabbits appeared to suffer no ill- 
effects Further experiments gave unquestionable evi- 
dence as to the prophylactic property of the serum, 
which IS easily prepared and retains its protective 
power for an indefinite period Great interest was 

evinced in the paper read by M Nocard, of the Alfort 
Veterinary School, and delegate of the French Academy 
of Medicine, describing a method of cultivating the 
microbe of pleuro-pneumonia of cattle, the demonstration 
of which had baffled the efforts of bacteriologists for 
nearly half a century This destructive disease of cattle is 
communicable only by cohabit.'ition,and heretofore has not 
been communicate to animals of other than the bovine 
species As long ago as 1850, Willems had established 
the fact that the virus existed in the liquid exuding from 
.affected lungs, and laid down rules for a protective in- 
oculation which has been regarded to a great extent 
efficacious His method was to introduce into the 
subcutaneous connective tissue of the animal to be pro- 
tected a drop of the serosity from an affected lung. The 
necessity for having an absolutely fresh lung from which 
to obtain the inoculating material renders Willem’s 
method very inconvenient and often impracticable It 
IS hoped that the discovery of the specific microbe and 
the piower of cultivating it for indefinite periods, indepen- 
dent of anim.ils suffering from the disease, will afford the 
means of providing an effectual, protective vaccine at all 
times available when necessity for preventive inoculation 
may occur Heretofore, failure to cultivate the virus has 
followed sowing in all ordinary media m air or in vacuo^ 
and no method of staining has been successful in demon- 
strating the virus Nocard and Roux have, however, ap- 
plied with success the plan adopted by Metchnikoff on the 
toxin and antitoxin of cholera \'ery thin-walled capsules 
of collodion, rendered sterile by heat, are filled with sterile 
bouillon, sown with a very small quantity of virulent 
matter from a fresh pleuiopneumonia lung and hermet- 
ically sealed The capsules are then inserted into the 
peritoneal c.ivity of a rabbit The collodion wall proves 
an absolute barrier to the egress of the microbe and to 
the ingress of the cells of the animal, which ordinarily 
have a destructive effect on each other The wall, how- 
ever, IS permeable to liquids and dissolved matters Pro- 
ducts of the microbe pass out, and sometimes prove fatal 
to the animal , while it is usually found that products of 
the animal body, favouring the giowth of the microbe, 
pass inside the capsule, so that .after a longer or shorter 
period, according to the nature of the microbe and the 
animal, a rich culture is found inside the capsule The 
microbe of pleuropneumonia thus cultivated is exceed- 
ingly minute When examined under a very high power 
(2000 diameters magnification) the culture shows in- 
numerable refractile, motile specks, so fine that, even after 
staining, their form cannot be exactly determined 
Experiments with cows indicate that subcutaneous 
inoculation of small quantities of these cultures afford 
protection from the disease Another interesting fact m 
connection with these experiments, is the discovery that 
if collodion capsules filled with sterile bouillon be inserted 
into the peritoneal cav ity of the rabbit or the cow, and 
remain tnere for fifteen to twenty days, they are found to 
contain a medium suitable for cultivation of the microbe 
in vitro Beyond the definite results in relation to the 
special disease under consideration, facts elicited con- 
cerning the method of providing favourable culture media 
would appear to have a broad significance. 

Among the most novel suggestions for the application 
of bacttnological science were those of Dr. £. Valhn, of 
the French Academy of Medicine, who drew attention to 
the existence of saltpetre on the walls of dwelling-houses, 
and Its ill-effects on the health of the dwellers therein. 
Dr. Valhn states that the salt is produced by nitrifying 
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bacilli, and indicates that the prevention and cure are to 
be eflected by removal of conditions favourable to their 
life and development. Mortar should be mixed with 
ermicides, as c^-far, sulphate of copper, &c., and where 
isease of the walls exist, the cure should be effected by 
inoculation of the walls with anti-nitrifying bacilli 


NOTES. 

The Council of the Institution of Civil Engineers have made 
the following awards for papers read and discussed before the 
Institution during the past session . — Watt medals and pre 
miums to Prof H L. Callendar, F R S , and Mr J T 
Nicolson ; a Telford medal and premium to Mr. A. II. Preece , 
George Stephenson medals and premiums to Messrs. Whately, 
Eliot and W. O E Meade-King ; a Crampton prise to Mr. 
E W. Anderson 1 Telford premiums to Messrs L. B Atkinson, 
Henry Fowler, and W. L. Strange. The presentation of these 
awards, together with those for papers which have not been 
subject to discussion and will be announced later, will take place 
at the inaugural meeting of the next session 

Ti(b Reception Committee of the Fourth International Con 
gress of Zoology have issued a circular containing particulars 
with regard to lodgings and other accommodation at Cambridge 
dunng the meeting in August next, end giving information as to 
the railway fares from various parts of the Continent, and other 
arrangements for the Congress The circular is accompanied by 
a reply-form, to be filled up and returned to the Secretaries by 
any member of the Congress who wishes rooms to be taken fur 
him. These circulars have been sent to all who have already 
informed the Reception Committee that they hope to be present 
at the meeting, and will be sent to other loologists on applica- 
tion to the Secretaries of the Reception Committee, The 
Museums, Cambridge 

The Select Committee appointed to inquire into and report 
upon the administration and cost of the Museums of the Science 
and Art Department have agreed to the following preliminary 
report —Since the issue of the report of the Museums of the 
Science and Art Department Committee in July 1897, your 
Committee have continued the inquiry, but reserve for a further 
report the publication of additional evidence with their final 
revnew and recommendations. They feel, however, bound to 
report without delay certain conclusions at which they have 
arrived, on consideration of the evidence, as regards the South 
Kensington Museum and the Geological Museum in Jemiyn 
Street. They are unanimously of opinion that with a vievy to 
present efiicient management, to economy of administration, to 
future development of the collections, and to their full use for 
the purpose of exhibition and of instruction, it is necessary — 
(t) That the whole area on the east side of Exhibition Road 
(except that occupied by the Royal College of Science, which 
cannot be sacnficed except at great cost) be exclusively devoted 
to the Art Museum and the Art Library, with provision for the 
conduct of the business connected with Loans of Art Objects, 
and the Art Schools. They are satisfied that the whole of this 
space u required for the Art Schools, the due exhibition of the 
Art Collections, and the administration connected with such a 
museum. (2) That proyision for the whole of the Science 
CoUeebon, the Sdenee Library, for Loans of Scientific Objects, 
and for the Science Schools be made on the west side of the 
Exhibition Road. They are convinced that this concentrauon 
of Art M on^ side of the road and of Science on the other is 
essendat to good admiaistradon, to satisfimtory results from the 
money ittpended, and efi^tsency both in the museum and in the 
scho^. This arrangement would allow space for the future 
daviio^ent both of the Art and of the Science branches 
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They also unanimously recommend that the Geological Museuns 
in Jermyn Street lie no longer occupied for the same purposes- 
as now ; and that the collections there exhibited be removed to 
the west side of Exhibition Road, and made part of the Science 
collections 

The address of the British Institute of Preventive Medicme 
IS now Grosvenor Road, London, S W., instead of Great Russell 
Street, London, W C 

The death is announced of M Demonteey, Corresiwndant of 
the Section of Rural Economy of the Paris Academy of 
Sciences 

We regret to notice the announcement of the death of Dr 
Samuel Gordon, president of the Royal Academy of Medicine 
in Ireland, and successor to the late Dr Haughton as president 
of the Royal Zoological Society, Dublin 

A I the Royal Institution on Thursday, May 12, Lord Ray- 
leigh will deliver the fiist of a course of three lectures on " Heat,”' 
and on Saturday, May 21, Mr. J Arthur Thomson will begin 
a course of two lectures on “ The Biology of Spring." The 
Friday evening discourse to-morrow is by Mr E A. Minchin,. 
whose subject is “ Living Crystals ” 

The death is announced of Dr Karl Ludwig Fndolin von 
Sandberger, who until recently was Professor of Mineralogy and 
Geology in the Universily of WUriburg, and Director of the Mine- 
ralogisches Institut. Although known for his many important con- 
tributions to mmeralogical science, to the study of ore deposits- 
and to the microscopic structure of eruptive rocks, he was like- 
wise distinguished for his researches on the fossil Mollusca of 
various formations m the Rhenish provinces and otlier parts of 
Germany His published works date hack to 1847 During 
the years 1850-56 he issued, m conjunction with his brother 
Dr fiuido Sandberger, “ Die 'Verstemerungen des rhelnischen 
Schichlen systems in Nassau a work remarkable for the 
beauty of its illustrations and the fidelity of its descriptions, and 
one which was honoured by the award of the Wollaston Fund,, 
which was given lo the authors by the Council of the Geological 
Society in 1855 In 1863 Dr Fridolin Sandberger published 
“Die Conchylien des Mainrer Tertmrbockens” , in 1870-75 he 
issued, m two volumes, " Die Land-und Susswasser Cunchylierv 
der'Vorwelt”; and in 1882-5,“ Unlersuchungen Uber Erzghnge,” 
an authoritative work on the subject of mineral veins In the 
course of his long labours he turned his attention to the Mol- 
lusca of many different formations, from those of Devonuui age 
lo those of Pliocene and Pleistocene deposits. In later years his. 
work became more concentrated on mmeralogical saence. Ii» 
1875 he was elected a horeigii Member of the Geological 
Society of London He was born in 1826, and died at Wins- 
burg on April 1 1 

Mr W j. Lewis Abbotf sends us the following particulars 
concerning the career of Mr Henry Lewis, who died on Apnl 
10, at the age of sixty-four .—Though apprenticed to a boot- 
maker, throughout his early life Lewis spent much of his time 
in the pursuit of natural history subjects, and thirty years ago 
was led to the subject of flint implements, and forthwith became 
one of the most ardent collectors For many years weekly 
visits were made to pits in the Thames Valley, m each of which 
he set workmen hunting He also successfully worked the 
Botany Bay section, securing much more matenal than Skertch- 
ley, consisting of worked flakes as well as finished implements. 
His next work was upon the plateau, where he secured valuable 
spoil For the last ten years he visited the glacial and pre- 
glacial deposits in search of worked flints and implements 
glacially striated and otherwise, and accumulated a mass df 
material at present undescribed Ills late Celtic discoveries at 
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Avlwford were of singulur interest nnd importence, and were 
described by Mr Arthur Evans before the Society of Anti- 
quaries. A Iar]2e amount of material obtained by him still 
waits description But, after all, it is this collection of material 
which IS so indispensable and important j and hence great credit 
IS due to Henry Lewis for the part he played in unraielling the 
secrets of prehistoric anthropology. 

The sixty-ninth anniversary meeting of the /onlogical Society 
of London was held on Friday last, the chair being taken by 
Sir WiUUm H. Flower, K.C B , F.R S., President of the 
Society Mr P. L Sclater, F R S , read the report of the 
Council, from which it appeared that the occurrence of the 
Queen’s Diamond Jubilee in 1897, together with the very 
faiourable weather experienced during the summer and 
autumn of that year, resulted in a large number of visitors to 
the Society’s gardens, and the total income of the Society 
consequently reached the large amount of 28,713/, being 
1631/. more than in 1896, and greater than that of any 
year since the year 1884. The principal new building 
opened in the Society’s gardens in 1897 was the new ostrich 
and crane-house, which was commenced m the autumn of 
1896 During the past summer, also, a new glass-house for the 
reception of the Society s collection of tortoises was built, ad- 
joining the reptile-house The Council referred to the loss 
sustained by the death of Mr A D Bartlett, for thirty- 
eight years superintendent of the Society’s gardens, and re- 
corded their deep sense of the services rendered by him 
during the long period he held his post The vacancy 
thus caused has been filled up by the appoiniment, as suiier 
intendent, of Mr Bartlett’s second son, Mr Clarence Bartlett 
The number of visitors to the gardens in 1897 was 717,755, 
being 52,751 more than the corresponding number in r8^ 
The number of animals in the collection on December 31 
last was 2585, of which 792 were mammals, 1362 birds, 
431 reptiles and batrachians. 

We learn from the thirty-first annual report of the Pealiody 
Museum of American Archaeology and Ethnology, that Miss Marui 
Whitney has made a gift of great scientific interest from the 
estate of her brother, the late Prof J. D Whitney. This con 
sists of the world-famous “ Calaveras skull ” and all the original 
documents relating to its discovery and history ; with the gravel, 
small human bones, and other objects found in the cemented 
dibns in which the skull was enclosed at the time of its dis- 
covery, os shown by the photograph taken before the cemented 
material was removed. With these are also a rude stone mortar, 
stone pestle and steatite dish, found under simitar geological 
conditions in California. The full history of the discovery of 
the skull by Mr., Mattison, in 1866, under four lieds of lava in a 
shaft he had sunk to the depth of 127 feet, is given in Prof 
Whitney’s volume on the “ Aunferous Gravels of California,” 
published in 1879 “ '’ol vl. of the Memotrs of the Museum of 
Comparative Zoology. When taken in connection with other 
discoveries under similar geological conditions in California, 
there seems to be no reason to doubt that these human remains 
were found in the gravel under the lava, as stated by Mr 
Mattison. The principal question still in doubt is the exact age 
of the lava beds and gravels. The skull itself, so far as can be 
judged by a comparative study of the portion preserved, is of 
the type which there are reasonb for regarding as the oldest on 
the Pacific coast. The objects, fashioned by the hand of man, 
found in the gravel, have been considered by some authors to be 
of a character too advanced in the development of the arts of 
matt on the American continent to have come from sb old a 
deposit. It is pointed out, however, that one cannot apply to 
American archeeology the old classification of the culture epochs 
which, during the growth of science, has been used to distinguish 
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several periods of prehistonc culture in Europe In addition to 
Miss Whitney’s valuable gift, the Museum received during the 
past jeara number of other objects of scientific importance, 
including gifts from friends and collections made by expeditions 
to Yucatan and Honduras. A description of some of the results 
of archanilogical explorations in Central America and \ ucatan 
recently appeared in these columns (p 568) 

The Deutsche Seewarte has rendered a valuable contnbu- 
tion to meteorology by the publication of means for the ten 
years 1886-1895, liased upon the observations made three ttmes 
daily at nine stations connected with that institution Dr. 
Neuinayer has always carefully adhered to the regulations 
made by the various meteorological conferences, and the 
present work, which oontinues the means previously published 
for the years 1876-1885, contains monthly, seasonal, and 
annual values and extremes made with trustworthy instrU' 
ments and trained observers 

Since 1882, the Royal Meteorological Institute of Utrecht 
has published a yearly volume relaling to the thunderstorms 
and optical phenomena observed in the Netherlands The 
number of stations at which thunderstorms are observed is 
254 , the days on which storms were recorded amounted to 
1 19 during the year 1897 With the exception of the months 
of January and February, dunng which no thunderstorms 
were observed, they were regularly distributed throughout 
the year The report contains a discussion of the storms in 
each month, and is accompanied by various charts 

A VRKV useful feature which is being introduced into Russian 
schools IS the sending out of the pupils in summer for small 
natural science and ethnographic excursions, during which they 
explore some region and make all sorts of collections and 
obMrvations The Caucasus School administration is especially 
active in that direction One such excursion will be made to 
the foot of the Elbrus this summer by fifty pupils of the 
Ekaterinodar Gymnasium The parly intends to visit the 
Great Karochai region, to ascend the Elbrus up to the snow- 
line, and to cross the Mam Ridge The excursion will last 
fifty days, during which the pupils will collect natural history 
specimens and ethnographical data, take photographs, sketch 
landscapes, and live amidst the beautiful pine forests of the 
Main Caucasus ridge Some of the boys will take musical 
instruments with them to enliven the party 

A JOINT expedition of the West Siberian branch of the 
Geographical Society and the Moscow Society of Amateurs of 
Natural Sciences will this summer explore the hydrography and 
the fauna of the lakes in the South of Omsk The collections 
will be divided between the two Societies 

Pros J. Trowbriix.R, Rumford professor of the application 
of science to the useful arts. Harvard University, describes in 
the Century Magaeine some experiments he made with a view 
to determining the nature of Rontgen rays He concludes as 
follows — “ I believe that the experiments which I have 
dcKribed support the theory that there are really two classes of 
phenomena — one an electrical disturbance in a medium, another 
theconversion of this electrical disturbance into fluorescent and 
phosphorescent light at the surfaces of suitable screena or in the 
body of suitable crystals My experiments certainly show that 
there are anode rays as well as kathode rays, and that both are 
subject to the well-known laws of electrical induction One 
should not expect, therefore, that the electrical rays or lines of 
force should be reflected and refracted like waves of light.” 

S6me Interesting properties of Rontgen rays were recently 
described by Prof. Rontgen m a communication to the Berlin 
Academy of Sciences, and are summarised in the Electrtcat 
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Werld. If a fluorescent screen is protected from the direct 
action of rays emitted by a tube, by means of an opaque plate, a 
slight fluoreKcnce is nesertheleis seen when the tube is in 
action. Rontgen has now shown that this u due to the fact 
that the air around the tube gives forth X-rays The bnghtness 
of a screen illuminated with rapidly intermittent rays depends 
on a number of properties which he enumerates The X-rays 
from a platinum focus plate which are most active for showing 
mages are those which leave the plate at the greatest angle, 
but not much greater than 8o° i thick plates have a relatively 
arger transparency than thin ones, that is, the speciBc trans- 
parency of a body is greater the thicker the body , the same 
body has different transparencies with different tubes, “ soft 
tulies ” being those requiring a small potential, and “ hard tubes ” 
those requiring a high one The quality of the rays from the 
same tu^ depends on the way in which the interrupter 
works, the insertion of a Tesla transformer, the vacuum, other 
processes in the tube which are not yet fully investigated The 
smallest pressure at which X-rays are produced is very likely 
below o 0002 mm of mercury The composition of the rays 
from a platinum anode depends largely on the element in the 
current i the quality of the rays does not change with changes 
of the pnmary current, or at least very little, but the intensity is 
proportional to the strength of the primary current between 
certain limits The following conclusions are staled the 
radiation consists of a mixture of rays of different intensity and 
absorbability , the composition depends greatly on the time 
element in the current , the rays produced by the absorption of 
bodies are different for different bodies ; as \ rays are produced 
by kathode rays, and as both have common properties, it is 
probable that both processes are of the same nature If two 
screens are illuminated with two tubes of different hardness, the 
illumination being made equal, and if then replaced by photo- 
graphic plates, the one illuminated by the harder tube will be 
blackened much less than the other ; rays which produce equal 
fluorescence can be photographically quite different , the usual 
photographic plates are very transparent for X rays (in a pile of 
ninety six filaments exposed for five minutes the last one showed 
photographic action), the eye is not entirely passive to \ rays. 

PROt. Louis Boutan, lecturer on loology at the Sorbonne, | 
contributes to the Century Magazine (May) an account of his 
experiments in submarine photography To procure photo 
graphs under water, Frof. Boutan uses a camera enclosed in a 
water-tight case, a blue glass being arranged in front of the 
lens to suit the conditions of submarine illumination, and so 
give a picture having pleasing contrasts. He descends under 
water in a diver’s costume, and the camera is sent down to him 
from an anchored boat The spot to be photographed is then 
selected, and the exposure is made m precisely the same way as 
on land When no artificial light is used, submarine photo 
graphs require a rather long exposure, the time often extending 
to twenty-five minutes, and dependmg upon the depth of the 
water Four reproductions of photographs obtained at depths 
from six and a half feet to sixteen and a half feel, accompany 
Prof Boutan’s article, and they are suffiaent to show that sub- 
marine photography can produce useful results. It is estimated 
that not more than one hundred square metres of area can be 
photographed under water, but even with this limitation the 
pictures obtained will contain more valuable information than 
divers can furnish. The problem to be solved is to construct 
on apparatus which will take photographs In artificial light in 
any depth of water without needing a submarine photographer 
to manipulate it. 

Thb immmuty of hee-keepers from the effects of bee poison, 
forms -tile subject of a paper, by Or Langer, read before the 
sixtr-ninth Congress off German Naturalists and Physicians in 
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Brunswick The author sent circulars to all parts of the 
cointry addressed to bee-keepers, and from the answers he 
received he has compiled some interesting statistics. One 
hundred and forty-four bee-keepers slated that they were im- 
mune to the sting of bees, nine mentioning that they were 
naturally immune to the poison, whilst twenty-six replied that 
they could not acquire immunity The number of bee stings 
necessary to produce the much desired immunity appears to 
vary considerably, sometimes thirty being sufficient, but in 
other cases as many as loo being necessary to accustom the 
system to the poison. The remedies applied range over a large 
variety of substances, and include tobacco juice, French brandy, 
mm, water, spirits of ammonia, seltzer water, acetate of 
alumina, loam, saliva, cognac, besides massage and heat The 
most favourite means of dealing with bee stings appears to be 
spirits of ammonia Dr Langer states that a 5 per cent, solu- 
tion of permanganate of potash will counteract the poison, and 
he recommends an injection of a 2-5 per cent, solution of this 
substance Bee-poison is extraordinarily resistant to both 
dessication and heat, whilst it is quite unaffected by additions of 
alcohol It used to be commonly supposed that the irritating 
nature of bee poison was due to the presence of formic acid , but 
inasmuch as it can withstand heat and retain its poisonous 
activity, which would effectually volatilise the formic acid were 
It present, this idea must be abandoned The opinion now 
appears to be that the toxic substance present partakes of the 
nature of an alkaloid 

A ( OHv of the Act of Incorporation, bye-laws, and list of 
officers of the recently established Washington Academy of 
Sciences has been sent to us The particular business and 
objects of the Academy are stated to be the promotion o( 
science, with power to acquire, hold, and convey real estate and 
other property, and to establish general and special funds , to 
hold meetings , to publish and distribute documents ; to conduct 
lectures , to conduct, endow, or assist investigation in any de- 
partment of science ; to acquire and maintain a library ; and, 
in general, to transact any business pertinent to an Academy of 
Sciences The Academy will act as a federal head of the 
affiliated scientihc societies of Washington, with power to 
conduct joint meetings, publish a joint directory and joint 
notices of meetings, and take action in any matter of common 
interest to the affiliated societies The term “affiliated 
societies ” at pwesent covers the Anthropological, Biological, 
Chemical, Entomological, National Geographic, Geological, 
Medical, and Philosophical Societies, each society nominating a 
vice president The President of the Academy is Mr. J U 
Eastman, and the Secretary Prof G K. Gilbert 

Curators of museums know that the papers read at the 
annual meetings of the Museums Association, and the discussions 
which take place ujwn them, are serviceable in indicating the 
best systems of classification and arrangement of specimens, and 
in evoking expert opinions upon museum technique The 
Report of the proceedings of the Oxford meeting of the Associ 
ation, edited by Mr James Palon, has just been published by 
Messrs Dulau and Co , and from it much valuable information 
can be gained by the officers of local museums Among the 
contents is an address by the president. Prof. E. Ray Lankester, 
F R.S , and papers on the methods of setting and labelling 
Lepidoptera for Museums, by Prof. E B Poulton, F R.S i 
the arrangement of the mineral collection in the University 
Museum, Oxford, by Prof H. A Miers, F R S j the arrange- 
ment of ethnographical collections, by Mr. F, W. Rudler , 
popular museum exhibits, the relation of museums to elementary 
education, and a descnption of the Colombo Museum Opinions 
and conclusions based upon successful expenence ore always 
I valuable, therefore this report of the Museums Association will 
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be of service not only to the organised provincial museum 
ofiker, but will also educate the curators and managers of local 
nstitutions of the "curiosity shop” type to a sense of their 
responsibilities and opportunities 

In March 1848, Louis Agassiz began his instruction at Har- 
vard G>IIege, and with it a new era in zooiogical science com 
menced in America To commemorate the jubilee of his 
appearance as a teacher in Amenca, the March number of the 
American Naturalist, which has only just reached us, contains 
a sketch of the life of Agassiz and reviews of some aspects of 
his work It is jieculiarly appropriate that the Ameiuan 
Naturalist should take advantage of the opportunity which 
this fiftieth anniversary presents to pay a tribute to Agassiz’s 
work, seeing that the periodical was founded by four pupils of 
that distinguished investigator— Alphcusllyatt, Ed wardSyIvcster 
Morse, Alpheus Spring Packard, and Fredenck Ward Putnam 
The anniversary thus commemorateri is also the anniversary of a 
change in the character of zoological science in America, and of 
a change in the academic position of zoology in the educational 
institutions in the New World To these changes must be 
asenbed the advances which American students have made in 
morphological science, and have gained for their country a fore 
most position among the nations of the earth 

Fribndi Y intercourse between men working in various fields 
of natural knowledge tends to broaden views and sympathies 
With this aphorism in mind, and also the fact that the numlier 
of persons in the University of Durham interested m the pro- 
gress of science is increasing, some members of the University 
met towards the end of 1896 and formed themselves into a 
Philosophical Society having fur its principal objects ihe pro 
motion of research and the communication of facts and ideas 
bearing upon scientific questions The first numlxr of the 
Proceedings of this Society has just been issued, and it is a 
creditable production which may, we trust, be taken as an 
earnest of greater things to come Among the subjects of 
papers printed in the Proceedings are education and mstruc 
tion in England and abroad , tlie eflect of alternating currents 
upon the frog’s heart , native methods of fire-making , and the 
Ureat Ice-Age 

The popular science lectures delivered on Tuesday evenings at 
the Royal Victoria Hall, Waterloo Bridge Road, provide a valu 
able means fpr instructing a large section of the general public 
in the methods and results of scientific work The lecturers 
give their services, and only a few pence is charged for adinis 
tion, the object lieing not to make the lectures commercially 
profitable, but to encourage interest in the pursuit of natural 
knowledge After the lecture a thort variety entertainment is 
provided, and it says much for the character of the audience that 
more people leave at the, end of the lecture than are admitted 
to the entertainment During May several distinguished men of 
science will lecture at the Hall On Tuesday, Prof Tilden 
delivered a discourse in which he described “ What a Chemist 
can get out of a Brick ” , on May 10, Prof McLeod will lecture 
on “ A Simple Experiment, and its Explanation ” ; Prof Sollas 
will take as his subject " Funafuti, nr three months on a Coral 
Island,” on May 17 ; and Pro£ Marshall Ward will say "Some 
thing alvout W’ood,” on May 34. The Hon Secretary of the 
Hall should feel gratified atbeipg^able to offer such an attractive 
programme as this 

The many subjects covered by the articles which have ap- 
peared in Science Progress since its commencement, and the 
satisfactory way in which they have usually been treated, make 
the volumes which have been published almost an encyclopaedia 
of science. There are few scientific subjects of prime import- 
ance in which advances have been made in recent years but 
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what have been dealt with by our solid contemporary, and 
surveyed m sufficient detail to make the volumes very service- 
able to students of science The April number of this 
“ quarterly review of current scientific information ” contains 
an article on Julius Sachs by Prof K Goebel, and one on the 
germination of seeds by Mr F Escombe Prof H Crompton 
desenbes association and dissociation , Dr T Gregor Brodie, 
the phosphorus containing substances of the cell , Dr F A 
Dixey, recent experiments in the production of insect hybnds , 
Mr A Harkcr, the forms and habits of igneous rocks ; Dr 
J S Haldane, F.R S , the secretion and absorption of gas in 
the swimming-bladder and lungs ; and Prof J Reynolds Green, 
F R S , oxidases or oxidising enzymes 
The additions to the Zoological Society’s Gardens during Ihe 
past week include a Mona Monkey (Cercopithecus mona,S) 
from West Africa, presented by Mrs Christiana G R Potter; a 
Macaque Monkey {Afacaeus cynomolgus, 9 ) from Indut, pre- 
sented by Mrs Burrell ; a Ring tailed Coati {Nasua rufa) from 
South America, a Mantled Buzzard (LeucOpternis palliata) from 
Brazil, presented by Mr Basil T Freeland , a Daubenlon’s 
Cur-assow (Ovra" rf(iKA««/e«i) from V’enezucla, presented by Mr 
Emil A Goeldi , two Silver bills (Mania nialabartca) from 
India, presented by Lady Charlotte Amherst , two Moorish 
Toads (fiufo maantanica) from NdVth-west Africa, presented 
by Mr D P Turner, a Humboldt’s Lagothrix (Lagothrix 
hiiml>oldti,<i)Uom the Upper Amazons, two Beautiful Grass 
Finches (PotpHila mnahtlts) from Australia, two Yellow-legged 
Herring (.t\i\U(Laiits cacihtnnaus) from Egypt, twelve Midwife 
Toads (Alytes ohitetritans), Eurojiean, purchased , a Californian 
Sea Lion (Otana ,atifomtana\ from California, received in 
exchange, four Bsrbary Wild Sheep {Ovi\ tragelaphus), a Grey 
Ichneumon {Neipeites griseus), born in the Gardens 


Ol/N ASTRONOMICAL COLUMN 


Comet Pbrrine (Marc h 19) —The ephemeris of this comet 
for the ensuing week is as lollows — 
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TkmI’Rl’s Come 1 (1867 11 ) —M (laiiuer pulJishes [As/r 
Not A , No 3490, Beilage) an ephemeris of this periodic comet, 
which was discovered by Tcmpel at M.srscilles in 1867 The comet 
has a (leriod of about 6 5 jears, and it was observed at its re 
turns in 1873 and 1879, but since that time has not been seen, 
although two returns have been due M Gautier, who has 
interested himself in this comet, calculated tlwi the last return 
ought to have occurred in 1892, owing to the pcrlurbaling action 
of Jupiter on Us orbit If tins be so, then probably we should 
expect Its return during the present) ear T he region of the 
sky which should be swept for picking up this tluect is, accord- 
ing to M. Gaulier, for the present week between K A I ih. 20m 
and llh 43m, and between Declinations +16“ 46' and + 1 8° 7’ 


Kirchhofp’c Si’FrrROstoi-E —The Potsdam Astrophysical 
Observatory has just become possessed of ihe celebrated spwtro- 
scojic which Kirchhoff used in his well known investigations on 
the solar spectrum Although this instrument has been pre- 
viously described, detailed information on several points con- 
nected with it was lacking To remedy this Prof 11 C Vogel 
bnngs together (Sitzungsberuhte der Konigluh Preussischen 
Akadtmie der IVis , Berlin, February 1898) such information os 
IS Supplementary to that already known, obtaining his facts from 
a minute examination of the instrument itself As regards the 
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■optical parti, Prof Vogel layi. “The objective! are very 
IbMatifuI and colourless ; the prisms are masterpieces of work- 
tnopskip j the glass of which they are composed u pure, colour- 
less and itet from streaks, and only m two pnsms do a few air 
bubbles appear ” The spectra given by the pnsms are said by 
Prof. Vogel to be very excellent, and the working of the whole 
set of prisms exceeds even to-day any other instrument of the 
same msperslon. The refractive angles of the pnsms, ax 
measured by Dr Hartmann, are 44* S7''t, 45“ 6' 9, 45" a6' 9 
and 59° 50' 8, and the relatne refractive indices at a temperature 
of C was found by the same observer to be for the lines— 

B f <5093 I D f6is8 I P 1 6*75 
C I 6110 E I 6220 Hy I 6375 
a I 6129 1 ij I 6230 I g 1*6403 

]upjt*b’s R«d Spot —Jupiter is now in a good position for 
observation, and his surface markings have become of late of 
great Interest in consequence of the numerous spots which many 
observers have seen on his disc. Dr A, A Nijiand draws 
attention to two very curious spots (/fr/r. Naehr., No. 3488) 
which are situated on the northern hemisphere, their coordinates 
in longitude and latitude (according to “ Marth's System,” iu, 
MtHtkfy Nohctt , Iviii. p 107) being A — *72' a -f 31*, 
A >= 280* a “ + 38°. Dr Fauth, from the private observatory 
at lAndstuhl, gives us a continuation of the list of longitudes of 
several prominent spots observed by him. Another short com- 
munication of interest is that which appears in the Atu. Nath., 
No. 3490 In this Dr, Lolpe discusses the movement of the 
great r^ spot from observations extending over a period of twenty 
years The proper mWion of the spot is, accormng to him, dis- 
tinct and regular, and this will be clearly seen from the short 
table given below 

The method of reducing this proper motion was to obtain for 
each opposition a normal position for the centre of the spot on 
the surface of Jupiter, on the assumption of a Axed meridian and 
a regular velocity of station of the planet In plotting the 
positions of these deduced normal positions on paper with the 
time as absciss.-e and the Jovian longitudes a.s ordinates, a regular 
and symmetrical curve was brought to liglit The following 
figures give the Jovian normal longitudes of this spot as shown 
in this manner, together with the name of the observer — 

Epoch Normal longitude Obe 

1878 65 249 5 I.. 


PETROLIFEROUS SANDS AND MUD 
VOLCANOES IN BURMA. 

•yHE occurrence of petroleum in Burma, and its technical ex- 
ploitation have, in a recently published volume, been very 
fully treated by Dr. Fntx Noetling, paheontolpgiat to the Oeo- 
logical forvey of India {Mtm. Gtel Surety luAia, vol. xxvii. 
part 2) The Yenangyaung oil fields occupy an area of about 
350 acres on the bordeni of the left bank of the Irawadi, a few 
milea distant from the river They have been known from time 
immemorial, while the methods of obtaining the oil at the 
present day difler but little from those of a hundred years ago. 
In 1855 there were about 130 productive wells ) there are now 
about 600, together with six or seven bore-holes. The oil-field 
IS situated in a low but rugged table land which is Intersected 
by numerous ravines, and the strata which yield the oil have 
been bent into a gentle dome like anticline The strata consist 
of sands or aoft sandstones, and shales of Tertiary ages overlaid 
by drift The oil is held in the sandy beds, the thickest of 
which (though not the richest in oil} is a little over 130 feet As 
many as ten Mnds yielding oil may occur in vertical succession ; 
but water and petroleum occur independently in different beds, 
or in the same layer, and m the latter case the petroleum 
generally rests on the water 

Oil has been found by boring in a bed of sandstone 900 to 
1000 feet deep, but the main oil sand is from 200 to 350 feet 
from the surface The sands are somewhat inconstant in 
character, ami tlie strata generally exhibit false bedding They 
have yielded numerous remains of land mammalia and reptiles, 
as well as some marine fossils, so that Dr. Noetling be- 
lieves the strata were accumulated in shallow water not far from 
land, and that carcases of animals brought down hy a river were 
entombed in the estuarine sediment. He regards the petroleum 
as indigenous in these sandy estuarine or deltaic deposits. The 
clays contain no trace of it Moreover, he considers that the 
strata were laid down on a plane gently inclined towards the 
sea, and that this incimalion facilitated a sliding of the sediments 
seawards, whereby certain minor folds and irregulanties, other- 
wise difficult to explain, were produced These folds were inter- 
sected by cracks, which became filled with mud— like veins of 
eruptive matenal 

I Turnmg his aiteniion to the mud volcanoer of Minbu, Dr. 

Noetling points out that they are connected with suliterranean 
I petroliferous strata both volcanoes and mud-wells produce a 
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1897 37 


The observers menuoned above were Lohse, Tronvelot, Stanley 
Williams, Denning, Terby, and Pritchett, From thecurveitcan 
be seentat a glance that the spot in the year 1891 rotated in the 
aame time as that assumed for the rotation of the planet The 
curve at this period has reached a turning point, and the longi- 
tudes of the srot commence now to increase instead of decrease. 
TTie observations show that for thirteen years (1878-1891) this 
spot has moved through nearly three-quarters of the whole 
circumforence of the raanet, and since that interval has begun 
to retrace its path. The fact of such a distinct acceleration 
•and retardauon of the motion of this lar« spot will, if the 
■observations be continned, help us probAly to gain some 
knowledge of the syston of circulation involved in tlie Jovian 
AinuMj^re. It woul^ be interesting to know whether any 
other comparatively kurfs markitg[on the planet's surface follows 
the tame or a similar laVr. 


greyish-blue mud more or less saturated with petroleum. The low 
temperature of the ejected mud, seldom so much as 85', indicates 
that its source is not deep-seated Some of these mud volcanoes 
are figured (the accompanying illusiration is reduced from a Plate 
in the Memoir ) The largest hail, in 1888, a crater about 6 feet in 
diameter, and this was filled with viscous mud from which rose 
enormous bubbles of inflammable gas with a strong odour of 
petroleum The temperature was 70° Some of the other cones 
rise about 30 feet from the ground It seems at first difficult to 
say why mud volcanoes occur at Minbu and not at Yenangyaung, 
but Dr. Noetling points out that at Minbu these volcanoes arise 
through fissures in the Tertiary strata beneath an alluvial cover, 
and he considers that the pressure of gas and petroleum forced a 
way through this comparatively thin overlying deposit No fiery 
eruptions have been recorded j in fact, there are no known in- 
stances of spontaneous combustion. 

Dr. Noetling traces some connection between the fluctuating 
heights of the river and the production of petroleum at the wells. 
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There le also some relation between the activity of the mud vol- 
canoes and the height of the river. The explanation is that 
during rains the ground-water presses on the petroliferous sands, 
and It is noteworthy that the main bed of oil sand is found at 
about the level of high-water of the nver 

Some signs of exhaustion in the oil field are noticed by the 
author, but it is possible that further productive beds may be 
found by bonng if B. W. 


EXPERIMENTS ON THE WORKING OF 
GAS-ENGINES. 

A GENERAL meeting of the Institution of Mechanical 
Fnmneers was held last week, when the President, Mr 
Samuel W. Johnson, delivered an inaugural address dealing 
chiefly with the progress of locomotive engineering on 
the Midland Railway, of which he is chief mechanical 
engineer The most interesting feature in the ordinary 
proceeding was the discussion of the first report to the 
Gas-Engine Research Committee of the Institution The 
author of the report was Prof Frederick W. Burttall, under 
whose Superintendence the investigations had been carried out 
The object of the experiments was to determine the effect 
produced upon the economy of gas-engines by altering one or 
more of the conditions which governeo their working In m 
ternal combustion engines there are a much larger number of 
factors to consider than in steam engines, and it is difficult to 
ascertam where to look for economy. The factors to be con- 
sidered are the amount of compression, the speetl, the ratio of 
air to gas, and the amount of heat which is to be ejected through 
the walls of the cylinder An increase of compression, for 
example, is often r^rded as conducive to more economical re- 
sults , but It is uncertain whether the attendant increase m 
economy is really due to compression alone To ascertain this, 
the conditions of working should be altered successively one at 
a time This has been done for the steam engine, but all pub 
lisherl results of tests made on gas-engines are based upon only 
one fixed set of conditions 

A small engine was used by the committee, but was one 
specially constructed for experimental purposes Small size 
was an advantage, inasmuch as it allowed measurements, such os 
those of volumes of air, to be made with accuracy The work of 
the committee appears to have been undertaken with commend 
able care, and a precision was aimed at more typical of the 
physical laboratory than of ordinary engineering exjieriments 
This is particularly noticeable in the arrangement of the apparatus 
and methods of calibration followed. It would take far too 
much space to follow these in detail, interesting and instructive 
as they are to engineers, and we can only hope to give a partial 
idea of the methods followed This report, it should be reraem- 
ixired, IS but introductory to the description of the actual work 
of testing, most of which has yet to be undertaken As the 
author stated, experimental work is often compromised by being 
earned out with instruments upon the accuracy of which no in- 
formation IS furnished When a comparison is made of a number 
of results, it is always diflicult to discover how far differences 
are due to working conditions or to inevitable experimental 
error In purely physical experiments, the report continued, 
accuracy may be obtained to the degree of one part in 
a thousand , in a few special cases, even better results 
may be reached In an engineering experiment it is 
hopeless to expect such accuracy, owing to the great diffi- 
culty of keeping the working conditions sufficiently steady 
from beginning to end of the experiment With ordinary 
care, and the use of appliances which are found in all works, 
probably all that can be expected is to get results correct to 3 or 
4 per cent With special care, half of 1 per cent may lie reache,] , 
but the author does not suggest that all the results of the 
experiments made by the committee have this high degree of 
accuracy, but in the principal measurements probably the 
experimental error involv^ does not in any case exceed 1 per 

The engine used was of 3 -horse nominal power, capable of 
developing a maximum of 5 I,H P , it bps a o inch cylinder and 
12 inch stroke The valves are wrorked in the ordinary manner , 
there is an ordinary Watt governor acting on a small roller, and 
causing a charge of gas to be cut ofi' when the speed is too 
high To effect changes in compression the connecting-rod is 
made so that its length can be varied Compressions employed 
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in the experiment varied between 35 and 90 lbs. per square inch ; 
variation in the amount of gas admitted was effected oy throtti 
ing. For measuring the supply of gas a calibrated holder wa> 
used , the wet test meter bein^ discarded, as it does not control 
the fluctuations of pressure in the mains. By this instrument 
accuracy to the extent of one-tenth of i per cent was obtained , 
calibration was effected by means of a standard cubic foot 
measure. To determine the air supply per stroke, a meter was 
used 111 place of trusting to the usual method of calculation 
The arrangement followed was practically that employed by 
Dr A Slaby, of Berlin The meter employed was a 400-light 
standard wet meter made by Alexander Wnght and Co , of 
Westminster Air is passed in by a biower. the pressure being 
kept constant by a governor After passing through the meter 
the air is delivered into a safety box, which is used to prevent 
inflammable gas from passing liack into the meter, and also to 
give relief in case of oack ignition A rubber-b^ is used to 
prevent fluctuations m the meter during the suction stroke The 
direct measurement of air supply is usually considered a diffi- 
cult and dangerous undertaking , but the author stated that no 
trouble had been found with this portion of the apparatus The 
air meter was checked by blowing air through it into the gas- 
holder, and was found to be correct to the half of I per cent 
The amount of heat passed into the lacket was measured by 
running all the cooling water for a single test into a tank, and 
taking the teipperature by means of thermometers Samples of 
exhaust gases were taken and analysed. In this detail the great 
difficulty IS not in making the analysis, but in obtaining a true 
sample A single bubble of gas was taken from just below the 
exhaust valve after each explosion The apparatus for doing 
this was illustrated by means of wall diagrams, which showed 
that the object aimed at was obtained by an electrical 
relay which actuated a small needle valve that allowed 
a single bubble of gas to be sucked into the gas receiver 
Power [developed was ascertained by a Wayne indicator ; 
an instruirent found sujjerior to others tried Prof Burstall 
states that it is in careful hands, apparently the most accurate 
indicator of the present time It has a rotating piston in 
place of the ordinary reciprocating piston This piston does 
not touch the containing cylinder at us outer extremities, 
but IS guided at the centre on circular bearings In this 
way friction is small and not liable to change, because the 
liearings can be well lubneated There are many interesting 
points about its mechanism which were described in the report. 
Thin sheets of smoked mica arc used in place of the ordinary 
metallic faced paper or “cards ” This device is highly spokiix 
of by those who nave had experience in Us use 
As the engine was not fitted with a timing valve— a device 
which the autiior considers absolutely necessary to all sizes of 
gas-engines— it was decided to attempt to ignite the charge by 
means of an electric spark, and it was hoj-ied that electric 
Ignition would prove more certain than any form of hot tube 
Igniter This,-however, did not prove to be the case ; and not 
the least interesting part of the report is contained in the dis- 
cussion of the failure in this detail The rojic break used was 
of the ordinary kind, having dead weights on the lower end of 
the rojje and a spring balance at the upper end A Harding 
counter for ascertaining the number of revolutions was employed, 
and analyses of the coal gas were made by Mr G N Iluntly, 
who also supervised the analyses of the exhaust gas The 
results of seventeen preliminary experiments made were giverv 
in a table contained m the report, and on copies of inehcator 
diagrams attached The mechanical efficiency of the engine 
varied from 76 to 84 per cent , the mean value of the whole 
seventeen tests being 81 jier cent It must be remembered, 
however, that these experiments are, as stated, preliminary, and. 
It may be addevi, they nave lieen carried out under circumstances 
of exceptional difficulty, which conditions, however, will not 
recur The rejxirt states that it would seem probable that the 
influence of increased coaipres.sion on economy is rlue to the fact 
that weaker charges can be burnt completely during the stroke 
when the compression is high The tests seem to indicate, the 
report continues, that economy depends on the choice of the 
correct ratio of air to gas ; and this ratio increases with the com- 
pression. The number of exjjeriments, however, are, as the re- 
port states, not yet sufficient 10 determine what this ratio is for 
any given compression It is intended to make a senes of testa 
suffiaent for determining this important jioint Further experi- 
ments are to be made at a constant speed , the variables bemg 
the load, the ratio of air to gas, and the compression. It i» 
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stated that, to far as these additional experiments have been 
carried, the first results have been borne but in regard to the 
advantage of usins a suitable mixture, and in showing the 
importance of making an accurate analysis of the exhaust gases. 

The discussion which took place on the presentation of the 
report did not add materially to information on the subject. 
Some of the cnticisms were very wide of the mark, more especially 
in regard to one point, upon which much stress was laid, via 
the leakage of gas through the indicator This was supposed 
by some speakers to lie sufficient to vitiate the value of the ex- 
penments, but, according to Prof BursUll’s tests, made in order to 
elucidate this point, the consumption of gas by the indicator was 
so minute as to be imperceptible It was stated during the dis- 
cussion by Mr Burstall, a brother of the author, that, according 
to calculation, if diagrams were taken every five minutes, when 
running at soo revolutions, and if the whole of the gas escaped 
on the stroke, the loss would be one- fiftieth of i per cent 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Cambsidoe — A combined examination of non resident can- 
didates for open scholarships, exhibitions, &c., wilt be held at 
Trinity College, Clare College and Trinity Hall, ^beginning on 
November l. At Trinity College there will 'be offered for 
competition about ten scholarships, about ten exhibitions, and 
about three suarships. Scholarships include ( i ) major scholar- 
ships, of the value of 80/ a year, (2) minor scholarships, of the 
value of 75/ a year or of 50/. a year Fxhibitions are generally 
of the value of 40/ a year Scholarships and exhibitions are 
tenable for two years from the commencement of residence 
Sizarships are of the value fof about too/ a year (namely, a 
payment in money of 80/ , and a remission of College fees and 
duet to the extent of about ao/ ) They are tenable until the 
expiration of nine terms from the commencement of residence, 
unless the holder is previously elected to a major scholarship. 
Candidates for sizarsmps must send satisfactory evidence to one 
of the Tutors that they are in need of the assistance given to 
sisars. The subjects of examination will be classics, mathe- 
matics, natural sciences, moral sciences, and history A can- 
didate may take anj one of these subjects, or any combination 
of subjects so far as the arrangement of the papers in the ex- 
amination permits. At Clare College about ei^t scholarships of 
values varying from 80/ to 40^ , and at Trinity Hall six 
scholarships at least, ranmng between thb same values, will 
be awarded These scholar^ips are offered for proficiency in 
classics, or mathematics or natural science, or history De- 
serving candidates who do not (attain the standard for these 
scholarships may he awarded exhibitions of the annual value of 
30/. Forms of application for admission to the examination may 
be obtained from any of the Tutors of the Colleges named 


In the House of Commons on Thursday, in reply to a question 
whether it was the intention of the Government to take the 
second reading of the London University Commission Bill ^fore 
Whitsuntide, Mr Balfour said he could not give any definite 
promise in view of the present slate of public business, but he 
would not discourage the hope that they might have a chance 
of reaching the Bill as early as some time before Whitsuntide 
A Pakliambntasy paper issued by the Science and Art 
Department states that the total amount expended on technical 
education during the year 1895-96 in the United Kingdom was 
787,467/., and that the estimated total expenditure for the year 
1896^7 was 847,620/ , exclusive of the sums allocated to tech- 
ni(^ Mucation under the Welsh Intermediate Kducation Act, 
1889. The total amount of the residue received under the 
Lo<^ Taxation Act by counties and county boroughs in England 
in 1895-96 was 775,9^., of which 616,607/ was appropriated 
to educationalnurposeti, and 159,336/. to relief of rales, the 
latter sum inclWlng 121,558/ devoted by the London County 
Council to that purpota. In Wales the whole of the residue 
grant of 37,236/. pud to thirteen counties and three county 
boroughs is devoted to intermediate and technical education 
The amount of residue received by Scottish authonties was 
38^262/., of which 28,9199/. was apportioned to technical educa- 
tion, and 9158/. to r^ef of rates. In Ireland the residue u 
not appUcabie to technlQal education, but eleven local authorities 
are making grants out of the rates for that purpose 
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SCIENTIFIC SERIALS. 

Anuruan Joumil of MathtHtaltcs, vol. xx. No. 2.— On the 
focal surfaces of the congruences of tangents to a given surface, 
by A Pell This paper is based upon two theorems given by 
Darboux (“ Throne g^n^rale des Surfaces,” vol. lu. p. 121) and 
Koenigs(‘‘Sur les proprieties infinitesimal de I’esp^ ”)»vu. : 
the locus of the 'centres of geodesic curvature of lines of curvature 
of any surface is the edge of regression of the developable sur- 
face, generated by the tangent planes of the surface at alt points 
of the lines of curvature, and the edges of regression of the 
developable surfaces of a congruence form two families of curves 
on the focal surAices (say Sa and S« corresponding to the focal 
surfaces A and B), the osculating planes of which are tangent to 
the surfaces B and A respectively, and the points of contact 
describe on these surfaces two families of conjugate lines 
Sa and Sa Other theorems discussed are due to T Caronnet 
(Comptet retidus, 1892), E Cosserat (C R , 1894) and A. 
Demoulin(C R , 1894) — Displacements depending on one, two 
and three parameters m a space of four dimensions, byT Craig.' 
This IS a concise generalisation to a space of four dimensions of 
the kmematical methods developed by Darboux m the first two 
volumes of his ‘‘Thioneg^nirale des Surfaces ” Theauthorem- 
ploys Poincare’s nomenclature (1/ “ Sur les r^sidusdes intdgrales 
doubles,’’ Alta Math , t 9, p 385) —Further researches in the 
theory of qumtic equations, by Emory McClintock The paper 
contains four parts The first part is a preliminary classification 
of quintics into reducible ana irreducible, and again into re- 
solvable and unresolvable quintics The second is a simplified 
restatement of the author’s earlier discoveries The third con- 
tains a presentation of the necessary form of the coeffiennu of 
the general resolvable qumtic ; and the last |>art is occupied with 
the development of a theorem according to which any given 
resolvable qumtic engenders another for which the author's 
sextic resolvent has the same rational value. The memoir was 
read at the Toronto meeting of the American Mathematical 
Society in August last 

Symons's Monthly Meteoro/ogteal Afagasnu, April,— The 
climate of Pans, by M J Jaubert This is an account of an 
interesting and useful book by the meteorologist of the Mont 
soutis Observatory, compiletl from all available sources m the Paris 
dutriet The mean temperature at the Nation."!! Observatory 
IS 51* 3, but in the suburbs it is less, e g , Parc St .Maur, so'^o 
The lowest temperature recorded m the neighbourhood was 
- 17“ 5, in December 1871, and the highest was loi""! in 1874 
and 1881 Fogs are rather frequent, about forty in a year, but 
a foggy day is defined as one on which objects at a distance 
of a mile cannot be distinguished The mean rainfall is about 
22 inches, but the amount vanes in different parts of the city. 
.\bout thirty thunderstorms occur in a year, mostly in summer. 
Very little hail falls, and the stones are seldom more than 3 of 
an inch in diameter The yearly average amount of cloud is 
6 o — Results of meteorological observations at Camden Sq^uare 
for forty years, 1858-97 The average rainfall was I 71 inches , 
the amount last March was i 46 inches The mean of all the 
highest shade temperatures was 61° 9, and the mean of all 
the lowest minimum temperatures was 25’ 3 In March last 
the absolute extremes were 59“ I and 25° 1, while ihe tempera- 
ture on the grass fell below freezing point on twenty -four nights 

BolUUino della Soiieth Sismologtca Italiana, vol. ill. No. 7 
—Some modifications of the doubly sensitive electric seismo- 
scope, and instructions for its installation and working, by G 
Agamennone. — -The seismic recorder with increased velocity 
on the occasion of the earthquake of September 21, 1897, by 
P. Tacchini — Diurnal movement of the obelisk of Washington, 
by E Oddone — Notices of earthquakes recorded in Italy 
(May 14-23, 1897), the most important being an elaborate 
account of the earthquake of the Tyrrhenian Sea on May 15 

SOCIETIES AND ACADEMIES 

London. 

Royral Society, March 10 — “ On the Rotation of Plane of 
Polarisation of Electric Waves by a Twisted Structure ” By 
tagadis Ohunder Bose, M A , D Sc , Professor of Physical 
&:ieace. Presidency College, Calcutta. Communicated by Lord 
Rayleigh, F R.S. 

•' On the Production of a ‘ Dark Cross ’ in the field of Electro- 
magnetic Radiation ” By Jagadis Chunder Bose, M A , D.Sc . 
Prolessor of Physical Science, Presidency College, (jalcutta 
Communicated by Lord Rayleigh, F. R S. 
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Chemical Society, April 21 — Prof Dewar, Prelident, in 
the chair —The following papers were read —The carbohydrates 
of barley-straw, byC F. Cross, E J. Sevan andC Smith The 
ratio of the furfural )ielding carbohydrates to total carbohydrates 
in barley-straw is not affected by removing the ears at the flower- 
ing stage , the conltancy of this ratio under wide variations of 
the conditions of growth has now been established,— Isomeric 
bornylamines, by M O. Forster The base obtained from the 
formyl derivative got liy heating camphor with ammonium 
formate, and from the reduction of camphoroxtme, is a mixture 
of bornylamme and an isoineride which the author terms 
neobornylamine.— Some derivatives of benzophenone, by F E 
Matthews The author has obtained a benzophenone hexa- 
chloride, C,H,CI, COPh, whicK )ields a mononstro-derivative 
and a sulphonicacid — Experiments on lauronolic acid, by S B 
Schry ver. —The drying of ammonia and of hydrogen chloride, 
by li B liaker A repetition of the author’s previous work 
shows that ammonia and hydrogen chloride can lie dried by 
phosphorus pentoxtde, and that dry ammonium chloride is not 
dissociated at 350° ; Gutmann's strictures on the work are hence 
unfounded —Note on some of the properties of methylene di 
iodide, by H G Madan Methylene Iodide darkens appreciably 
m colour on a few hours’ exposure to sunlight, and in the cold 
dissolves sufhcient sulphur to raise its refractive index for the 
D line from i 756 to i 778 , it dissolves phosphorus readily, 
giving a light yellow solution winch has the refractive index for 
D of 1 95 at 14”, and is not spontaneously inflammable on 
evaporation in the air —The condensation of chloral hydrate 
with orcinol, by J T Hewitt and F G Pope Chloral hydrate 
and orcinol condense on heating in aqueous solution, yielding 
an acid of the composition C,)H,, 0 «, which is easily converted 
into a lactone Ci^HkO, — Note on hexamethylene and us de 
rivattves, by Miss E C Fortey Oallician iretroleum, like 
American light petroleum, contains hexamethylene , it boils at 
81 7S‘, and has the specific gravity ofo 7899 at o7o" Its mono 
and dichloro derivatives have lieen prepar^ and investigated 
—The yellow colouring nutter of the leaves of Anteslaphylos 
nva III SI, by A G Perkin In addition to gallic acid, arbutin, 
ericolin and gallolannin, the author has separated a yellow 
colouring matter of the composition CijH^O; from the leaves 
of this plant, and has also demonstrated the presence of 
ellagitannm —The yellow colouring matters of various adulter- 
ants of Sicilian sumach, Part iv , by A G Perkin and P I 
Wood —The hydrolysis of starch by acids, by H Johnson - 
.Synthesis of cis and trans-caronic acids by W 11 Perkin, 
jun , and J I Thori>e On hydrolysing the alkyhc salts of o- 
hromodimethylglutaratL, a mixture of cis and trans caromc 
acid IS obtained , c,xronic acid is therefore, as Baeyer concluded, 
a dimelhyllrimethylenedtcarlKixylic acid of the constitution 
CH CO„H 
CMCj' I 

CH COjH 

—Preparation of solid ammonium cyanate, by J Walker and 
J K Wood On mixing a solution of ammonia and of cyanic 
acid in anhydrous ether at - ao° and filtering, a residue of solid 
ammonium cyanate is obtained —The chlonne derivatives of 
pyridine. Part 1 , by W J Sell and h W Dootsoii —Simple 
experimental illuslraiions of the law of multiples, by A W 
Jones. Equivalent weights of potassium chlorate and per 
chlorate are heated, and it is shown that the residues of potassium 
chloride are equal in weight, and that the volumes of the oxygen 
evolved are as three to four in the two cases — Lauronolic acid, 
by R W Collinson and W H Perkin, jun Lauronolic acid 
yields a hydrobromide, C,H,jq,Br, and when oxidised gives a 
syrupy acid of the composition C,H,,Oj —The action of alum 
iniura chloride on camphoric anhydride, by P II I-ees and 
W H, Perkin, jun — On the action of bromacetal on the sodium 
derivative ofethyhcmalonate, by W H Perkin, jun ,andC. H G 
Sprankimg Gn heating bromacetal with elhyhc sodiomalonate 
at 140-150, ethyhcacetalmalonate, (CO, Et),CH CH^CH(OEt), 
IS obtained —The sulphonatinn of benzophenone and of diphenyl- 
methane, by A Lapworth — Ttt«eparation of optical isomendes, 
by p S. Kipping and W J Pope, It is shown that cnantio 
morphously related substances are not equally soluble in a 
solution containing a third enantiomorphouS substance. 

Zoological Society, April 19 —Prof Howes. F.R.S .Inthe 
chair. — Mr Ernest W L. Holt read a paper on the breeding of 
the Dragonet (Callioiiymtis lyra) in the Manne Biological 
Association’s aquarium at Plymouth, and made some remarks 
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on the slgnificanci. of the sexual dimorphism of this fish, the 
courtship and pairing of which were described in detail —A 
communication from the Rev H. S Gorham conuined an 
account of th2 Serricorn Coleoptera of St Vincent, Grenada, 
and the (grenadines, obtained through the operation of the West 
Indu Committee of the Royal Society and the Brituih Associ- 
ation, for the exploration of the fauna of the West Indies — A 
second coihmunlcalion from the Rev H S Gorham on the 
Coleoptera of the families Erotylidic, Endomyihida, and Cocit 
uelltJa from the West Indies, obtained in the san-.e manner, 
was also read. — A communication was read from Dr Bashford 
Dean, describing further evidence of the existence of possible 
paired fins in the problematical Devonian organism PaUo- 
spondvlus He maintained his former views, as opposed to those 
of Dr R. H Traquair expressed in a former communication to 
the Society 

Mathematical Society, .April 7 — Dr Hobson, P'RS. , 
Vice President, in the chair — The following communications 
were made —An essay towards the generating functions of 
temariants, by Prof Porsyth, F R S --On systems of forces m 
space of » dimensions, by W H Voung —Zeroes of the Bessel 
functions, by H M Macdonald 

Paris 

Academy of Sciences, April 25 — M Wolf in the chair — 
The Secrelaiy announced to the Academy the death of M 
Demomzey, (jorrespondant m the section of Rural Economy — 
Influence of the place and mode of introduction on the develop 
ment of the immunising eflects of anti-diphtheric serum, by M 
S Arloing When the anti-diphlhenc serum is administered 
separately its complete antitoxic action is at a maximum when 
It is intriMUced into the blood, at a minimum when introduced 
into the conjunctive tissue —On rectilinear congruences, by M 
C Guichard — On differential equations of the second order 
with fixed critical points, by M Paul Painlevt; —On groups 
which occur in the generalisation of analytical functions, by M 
P Medolaghi —On the resistance of thick plates, by M 
Ribiere — On a new standard of light, by M (jh P 7 ry The 
flame proposed is that of acetylene burnt from a special jet of 
thermometer tube, 05 mra tn diameter Pot flames whose 
heights are between 10 mm and 25 mm , the relation between 
the intensity and the height of the flame is a linear one The 
apparatus is suggested as a suitable one for rapidly determining 
the quality of a commercial calcium carbide —On the thermo 
electric electromotive forces in crystallised bismuth, by M Louts 
Perrot The chief difliculty in these determinations was obtain 
ing the bismuth in large, clearly defined crystals, a difficulty sur- 
mounted b) slowly cooling the pure metal in a Perrot furnace 
The other metal chosen for the couple was copp.r, measure 
ments being made at temperatures varying from II* to lOO* C 
on surfaces rarallel and perpendicular respectively to the prin 
cipal axis. 'The ratios found for the electromotive forces in the 
two positions of the crystal were between 2 o and 2’4 according 
to the temperature, the crystalline structure thus exerting a 
greater influence than had been previously supposed upon the 
thermo-electric constants of bismuth — On the constitution of 
the explosive spark in a dielectric liquid, by M I, Dccombc 
Photographs from a rapidly revolving mirror of a spark between 
metallic poles in melted vaseline, show that the spark differs 
from that obtained in air in possessing a uniform brightness 
throughout Us whole length — Remarks on the kathotle rays, by 
M E (ioldstein A discussion of some rtsults of M Des 
landres, and more especially of the relation between the 
kathode rays, and the repulsion of the tails of comets by the 
sun — Study of the speaking voice by the phonograph, by 
M. Marage The quality of each vowel is due to a certain 
number ol harmonics, I, U, OU being formed by one only, A 
by three — On the industrial treatment of the emerald in the 
electric furnace, by M P Lebeau A mixture of 100 kilo- 
grams of emerald with half its weight of coke, submitted for an 
hour to a current of 1500 amperes in the electric furnace, gave 
two layers, the upper consisting of silicides of aluminium and 
beryllium, the lower of impure crystallised silicon — On the 
quinoneoximes, by M Ainand Valeiir A thcrmochemical 
paper giving the heals of combustion and formation of quinone- 
oxime, thymoquinoneoxime, and a and 3 napthoquinoneoximes. 
As a general result it is found that the replacement of the quin- 
onic oxygen atom by the residue N(OFfJ raises the host of 
combustion about sixty calories. — On the products of hydrolysis 
of ouabame, by M Arnaud A study of the sugar pro 
duced shows that the crystals were identu»l in form 
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and habit with rhamnoge,^ with which the other physicat 
constant* and chemical * properties also agreed. The 
other product of hydrolysis was a resin, the further 
study of which is deferred —Chlorinating action of ferric 
chloride in the aromatic senes, by M. V Thomas By the 
action of feme chloride upon boiling benzene, monochlor- 
benzene IS readily obtained This again, submitted to the 
action of more feme chloride, gives a mixture of drchlorbenzencs. 
The reaction can be pushed as far as the hexaohlonde Toluene 
behaves similarly, the substitution being always in the ting and 
not in the side chain —On the dialkyl phosphoric ethers, by 
M. J Cavalier — On the acid phosphoglycerates, by M M 
Adrian and Trlllat —On the saccharification of starch by malt, 
by M Henn Pottevin T^__'*xperlment* given show that the 
transformation of starch into maltose is the result of two distinct 


s in phplcal state only —Hepatic pigments in the Verte- 
brates, by MM. A Dastre and N hloresco —On the ferments 
causing the diseases of wines, by M J. Laborde —On some 
points of external morphology of the Aphrodtttt, by M. G 
Darboux —On thy nitrogenous nutrition of phanerogamous 
plants by the aid of amines, salts of ammonium compounds, 
and alkaloids, by M L Lutz The amines can be assimilated 
directly without previous conversion into ammoniacal salts 
nitrates Amines of low molecular weight are more eas 
taken up by the plant.— Influence of some poisons on t 
antitoxic power of the blood, by MM C J Salomonsen and 
Th. Madsen — Remarks on a paper of M Daniel Berthelot, 
entitled “ On the rigorous determination of the molecular 
weights of gases,” by M O Marcifoy 
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ZOOLOGY AS A HIGHER STUDY. 

A Text-book of Zoology By Prof. T. Jeffery Parker, 
D Sc , F R S., and Prof. William A. Haswell, M.A , 
U Sc , F R.S. 2 vols Pp XXXV + 779 and xx + 683 
(London MacmiUan atid Co , Ltd., 1897.) 

TraiU (U Zoologxe Concrite By Prof Yves.Delages and 
E H^rouard Vols 1. and v Pp xxx + 584 and 
XI + 372 (Pans Reinwald, Schleicher frfcrcs, 1896 
and 1897 ) 

T hose who write books to assist the University pro- 
fessor and the advanced student of zoology are 
entitled to great consideration on the part of those to 
whom their work is addressed, for their self appointed 
task IS a most difficult and in many ways an elusive one 
The mass of detailed concrete fact with which such 
authors attempt to grapple is simply prodigious, and in- 
creases yearly at an enormously rapid rate The general- 
isations and theories which hold these facts together aie 
in proportion delicate and flimsy structures which, though 
they arc absolutely essential, yet are easily strained, 
misrepresented, ignored or ludicrously accentuated by 
any but the most careful and judicious writer 

in judging an expository treatise dealing with a branch 
of science, it is necessary that a reviewer should not 
only recognise the claims upon his gratitude which the 
long labour of an author may possess, but should also 
distinctly appreciate the precise purpose of the treatise 
under notice— the point of view adopted by the author, 
and his reason for adopting it The book by Profs 
Parker and Haswell is addressed to University students, 
but yet IS intended to be fitted for beginners It consists 
essentially in an extended application of the method of 
teaching by detailed examination of a series of types or 
examples, now used almost universally for a preliminary 
or elementary course of zoological study This method 
was started in this country not by Huxley, as our authors 
state, but by Rolleston It is probably the best way of 
commencing the study of zoology It should, however, 
be limited to a course involving some six or eight 
well-selected examples To carry it on as the staple 
or mam form of study after the preliminary course is, 
in my judgment, a serious error An acquaintance 
with the large generalisations of zoology, a determined 
grasp of some of its unsolved problems, a concrete 
appreciation of the actual range and extent of genera 
and species, recent and fossil, m at any rate some large 
groups in a complete manner, and not by mere vague 
sampling, are what the University student needs to have 
offered him by way of education. He wiI4 of course, 
examine and dissect carefully as many animals as he 
can , but they will not fl'£cessarily be those selected as 
examples by our authors Nor should the student, I 
venture to think (after his preliminary course), mechan- 
ically demonstrate and identify a host of details in 
animal after animal, simply because those details are 
there capable of being identified, and are mentioned in 
the text-book This would tend to make our delightful 
and romantic comparative anatomy as dreary and soul- 
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destroying as is what Rolleston termed “ Anthropiotomy ” 
-A kind of training, it is true, may be given in this way, 
but It is a bad and injurious training, and does not lead 
-to the progress of zoology or comparative anatomy 

It seems to me that, as a book to guide the student 
to a second course rather than one dealing with a further 
senes of common-place examples treated with measured, 
not to say exasperating, detail, we should welcome one 
which treated only of exceptional, puzzling and debate- 
able animals, such, for example, as Trichoplax, Limno- 
codium, Ctenoplana, a Cystid, Stemaspis, Acanthob- 
della. Lingula, Limulus, Peripatus, Neomema, Balano- 
glossus. Hippocampus, Siphonops, Hattena, Rhea and 
Omithorhynchus In such a book it would, at any rate, 
be necessary to consider the significance of the structures 
described, and to make them really the means of dis- 
cussing the affinities of the several animals 

The publication of Profs. Parker’s and Haswell’s text- 
book was almost simultaneous with the sad and untimely 
death of one of its authors, Jeffery Parker Many of 
the beautiful original drawings (more than one thousand 
in number 1) with which the book is illustrated are from 
his pencil There can be no doubt that his health 
suffered for a year or more before he succumbed, and 
hence we arc justified in assigning responsibility for the 
very numerous and curious errors which the book con- 
tains to Prof Haswell and to Prof W N Parker, of 
Cardiff, who undertook a final revise of the sheets in 
this country, rather than to Jeffery Parker 

I have already indicated that 1 do not think that the 
unlimited extension of the method of teaching by detailed 
examination of representative types is satisfactory as the 
method to be pursued in a University course Neverthe- 
less the student will undoubtedly find Parker’s and Has- 
well’s book useful in assisting him in dissection and in 
examination of skeletons The authors give a general 
account of the structure of the larger and smaller groups, 
illustrated by the selected examples, and a brief exposi 
tion of the classification and contents of each group of 
the animal kingdom , but there is no profession of making 
this exposition comjjlete Chapters on geographical 
distnbution and the history of zoology are given at the 
end of the book, which are so well done that one could 
wish they were longer 

The authors have deliberately adopted a course of 
procedure with regard to the citation of authorities and 
references to monographs and other literature, which 
they defend in their preface at some length Their pro- 
cedure IS simply this — that they give no references at all , 
they never cite the name of an authority, nor give the 
vaguest intimation as to whether the statement they are 
making is as old as Cuvier, or is a brand-new discovery, 
or a special opmion of their own Even when they 
copy a woodcut from a previous work, they often 
omit to state the name of the author to whom it is due, 
and only quote the copyist who preceded them in taking 
It from the original author 1 tan not sufficiently strongly 
condemn this policy of omission To me it appears 
simply disastrous The authors of the present book have 
only imitated the example of some recent German writers 
in thus effacing the discoverer’s claim to recognition, and, 
whilst reducing their own statements to' a condition of 
puzzling confusion, have rendered their book useless 
C 
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to the senous student who wishes to consult original 
authorities 

In addition to this objection to the omission of 
reference to authors, there is the fact that it suggests 
(perhaps rightly, perhaps wrongly) that the author is 
Ignorant of the correct name with which to connect a 
particular view or discovery, or that he is too lazy to 
look the matter up, or that he wishes fraudulently to 
give the impression that he makes such and such a 
statement of his own knowledge and independently. 
Finally there is the objection, that by the omission of 
authors’ and discoverers’ names, and by thus failing to 
pursue the historical method of exposition, a very great 
means of lending interest to a vast mass of detail is 
sacrificed. Not only is the student depnved of what is 
often, when present, a very important aid to his memory, 
but what IS in many cases the best and simplest scheme 
for the presentation of the subject to the student — viz its 
actual historical development — isrendeied impossible 1 
hope that others who feel as strongly as I do as to the 
injury done by those zoologists who deliberately ignore 
or refuse to cite the names and writings of their prede- 
cessors and contemporaries, will join in taking steps to 
condemn and, if possible, arrest, by the expression of 
authoritative public opinion, what seems to me a mis- 
chievous and mean kind of literary injustice 

The omission of reference to authorities is no doubt to 
some extent the cause of the existence in Parker’s and 
Haswell’s “Text-book of Zoology” of mistakes which 
either Prof Haswell or Prof W N Parker would have 
seized upon and corrected had they appeared as un- 
verified by reference to a recent author in an ordinary 
treatise. But since no statement in the book is so sup- 
ported, a reader revising the proof for the author would, on 
seeing an extraordinary assertion, say to himself, “ Dear 
me ' I suppose that is something new , something I’ve 
missed ” It is probably owing to this that blunders have 
been left to mislead the student, and to undermine our 
confidence in all the statements made in the book which 
have any appearance of novelty I have not searched 
the “Text-book” for errors, but I have come across the 
following in “ sampling ” its pages Many of them are 
so serious that they should certainly be corrected in a 
new edition with the least possible delay, and steps 
should be taken to ascertain whether others of a like 
kind exist, and if so to remove them 

The most astonishing of these errors is the assertion 
by two sons of W, Kitchen Parker, that ossification 
occurs in the Selachii They say (vol 11 p. 158) 

“ The skeleton is composed of cartilage with, in many 
cases, deposition of bony matter in spiecial places— 
notably m the jaws and the vertebral column The entire 
spinal column may be nearly completely cartilaginous 
(Hexanchus and Heptanchus), but usually the centra are 
strengthened by radiating or concentric lamella of bone , 
or they may be completely ossified ” 

On the other hand (an inconsistency due probably to 
duplicate authorship and multiple responsibility) we find 
in the description of Chiloscyliium on p. 136, the statement 
that thd skeleton is composed entirely of cartilage with, 
in certain places, depxisitions of calcareous salts And, 
moreover, in the histological introduction in the first 
volume “ calcified cartilage ” is very properly mentioned 
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and distinguished from bone. In attempting to follow 
up this extraordinary blunder, viz. the assertion that 
ossification takes place in the cartilage of Selachii, I 
have looked into the translation of Wiedersheim’s 
“ Comparative Anatomy of Vertebrates,” and there 
I find the same assertion, the word which in the 
onginal German is “ Verkalkung ” being translated 
“ ossification ” (as though the German had been 
“ Verknocherung ”) Now the translator who made this 
mistake is Prof W N. Parker, of Cardiff Hence we 
may conclude that it is he who is respwnsible for the 
similar statement in the “Text-book," and not either the 
late Jeffery Parker nor Prof Haswell of Sydney Rut whose 
soever the fault may be, the sooner so grossly misleading 
a statement is removed from a book addressed to young 
students, the better. 

The following erroneous statements occur in vol. i. 
On p. 423 we read 

“ Externally each nephridium [of the earthworm] 
opens by one of the small excretory pores which have 
already been mentioned as occurring on the ventral sur- 
face , internally it ends in a funnel-shaped ciliated 
extremity with an aperture, the nephrosiomc, opening into 
the cavity of the corresponding segment ” 

As a matter of fact, it 1$ a curious and characteristic 
thing that the nephndia of Chaitopoda do not open into 
the segment corresponding to the external pore, but into 
the segment next in front of it 

P 372 In the description of Holothuria, our authors 
state 

“Opening into the cloaca is a pair of remarkable 
organs of doubtful function, the so-called respiratory 
trees Each of the terminal branches ends in a 
ciliated funnel opening into the cttlome ” 

As a matter of fact, the Holothunan respiratory tree 
does not possess such ciliated funnels, and in this differs 
notably from the so-called “ posterior nephndia ” of the 
Echiuiids 

P. 561 In the description of Penpatus we read 

“A layer of coelomic epithelium lines the wall of the 
cu'lome and invests the contained organs Incomplete 
muscular partitions divide the cavity into a median and 
two lateral compartments ” 

Nevertheless the authors elsewhere recognise the fact 
demonstrated by Sedgwick and myself, that the blood- 
holdmg body-cavity of Arthropods is not the coelom 
but an enlarged system of blood-sinuses the hatmoccel , 
whilst the coelom is reduced to perigonadial and peri- 
nephridial rudiments 

P. 732 We read that in Nautilus 

“A large vena cava occupies a position corresponding 
closely with that of Sepia. It presents the remarkable 
peculiarity of being in free communication by numerous 
(valvular) apertures with the visrero-pencardial cavity of 
the coelome ” 

X remarkable peculiarity, indeed, and one which has 
no existence in fact 1 Th^ vena cava communicates with 
veipous blood-spaces by those apertures, and not with 
the coelom 

In addition to such down-right errors as the above, it 
must be noted that the authors have too readily accepted 
the statements of some writers whose names, however, as 
usual, they do not give. Thus they describe and figure 
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the so-called “Salinella” of Frenzel as though some 
evidence worthy of attention had been produced in sup- 
port of the existence of such a creature ; and they declare 
that a species of Apus “has been shown to be" herma- 
phrodite They allude to the assertions of Mr H. M 
Bernard. It is well that that gentleman’s attention should 
be drawn to the fact, and that he should at once either 
withdraw or confirm by some evidence his published 
statement that a species of Apus is hermaphrodite. 

As to faults of omission— there is no doubt always room 
for divergence of opinion as to what should and should 
not be comprised within the area of a book necessarily 
selective and limited. But nothing can, it seems to me, 
justify the omission of all reference to the important 
Leech, Acanthobddla, when the affinities and origin of 
the Hirudinea are discussed , nor such an inadequate 
account of the tubular continuations of the pericardial 
coelom of Lamellibranchs as that which is given at 
p 640, where Keber’s organ is treated as an excretory 
organ, and nothing said of its morphological significance 

Opinions, no doubt, may differ as to the exact form and 
spelling of many zoological terms At the same time, I 
fail to see the justification for writing “coelome” in the 
place of “coelom,” “Cu-lenterata ” m place of “Calentera," 
and “ Echinodermata ” in the place of “ Echinoderma.” 

It will thus be seen chat although there is a gieat deal 
of excellent description in the new “Textbook,” and 
many beautiful and useful figures, there is yet a very 
serious amount of inaccuracy, and in some matters of 
great importance a want of sound judgment which must 
seriously interfere with its utility 

It IS not uninteresting to compare with the text-book 
of Parker and Haswell, one of the four text-books of 
zoology which are in course of publication at the present 
moment in France We have that by Prof. Delages and 
M Hifrouard, also a text-book by Prof f^dinond Perrier 
of comprehensue scope and abundant detail , one edited 
by M Raphael Blanchard, to which a whole series of 
authors contribute each his fascicle, and one by Prof 
lioule, of Toulouse The work projected by Prof 
Delages is the most original of these, on account of the 
method pursued Prof Delages aims at a complete 
logical exposition of the characteis of e.ich phylum^ 
class, order, family and genus of the animal kingdom 
Not only that, but he gives a schematic figure which 
corresponds with his description of each group — so that 
the student realises in concrete form the characteristics of 
a class -an order or a family — characteristics which may 
be modified by greater or less development, but give the 
essential features of the group Hence the term 
“Zoologie Concrete,” whicli forms the title of the work 
The plan is a carrying out into a complete system of the 
method which I (borrowing it from older writers) made use 
of when in my article Mollusca (“ Encycl Brit ”), I drew 
an Archi-mollusc Prof Delages will, when he comes to 
that group, draw and describe not only an archi-mollusc, 
but an archi -gastropod, archi-cephalopod, &c , and also an 
archi-prosobranch, an archi-diotocardian, and an archi- 
patellid, and similar schematic forms— “types morpho- 
Jogiques," as he terms them — for every group — down to 
the actual genera It is essential to the plan of Prof 
Delages’ work that every genus shall be not only named 
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and cited, but described at sufiicient length to enable the 
reader to identify the genus of a specimen concerning 
which he is interested, and thus to obtain a reference to 
more detailed monographic literature. 

It IS evident at once that the project is a very large 
one. Such a work fully earned out with complete an- 
atomical detail such as is necessary to give a true concep- 
tion of the relations of large and small groups, would be 
an ideal treatise for the advanced student. The only 
objections to it seem to be (i) that if thoroughly done it 
must be a work of enormous size, extending to at least 
twenty large octavo volumes (3) That it is impossible for 
one or even two authors to possess a sufficiently detailed 
knowledge of the whole animal series to produce a really 
accurate and judicious account of every group with the 
minuteness proposed 

We have, however, two volumes already published— 
the first dealing with the structure of the Cell and with 
the group Proto/oa, the second devoted to what MM 
Delages and Hiirouard call the “Vermidea,” namely 
certain small groups of debated affinities , to wit, the 
Gephyr.ra, Polyzoa, Rotifeia, CheUtognatha, Kmorhyiicha 
(Echinoderes), and Brachiopoda—names which Prof. 
Delages prefers to alter into Gephyna, Bryozoaria, Tro- 
chelniia, Kinorhynchia and Brachiopodia Some of the 
changes in names and the classification adopted by 
MM Delages and HeVouard (especially in regard to the 
Protozoa) aie valuable and likely to secure general assent 
But It IS difficult to approve of the word V'ermidea 
— a Greek adjective made from a Latin substantive — 
and one which, to me at any rate, seems not to be 
necess.iry for classificatory purposes 

In these two volumes we can see how the “concrete’ 
system of exposition works It certainly results m .t 
very useful treatise on the Proto/oa Numerous process 
blocks (no less than eight hundred and seventy) arc 
introduced into the text, and though they are by no 
means equal in be.tuty to the woodcuts of the text book 
by Parker and Haswell, they are yet sufficient for their 
puiposc In the second volume published (that on the 
V'ermidea), which is vol v of the series as planned by 
Prof Dcl.tgcs, forty five coloured plates are introduced 
as well ns five hundred and twxnty cuts Many of iht 
coloured plates arc occupied with diagrammatic figuies, 
showing by means of strong conventional colouring the 
anatomy of C.ephyr.i ans, Rotifers, Polyzoa and Brachi- 
opods, but two are devoted to highly finished colouied 
drawings of the living appearance of selected species of 
Sipunculids and Echiurids respectively It is probably 
the first time that a treatise intended for students has 
been so fully illustrated. Natuially, in attempting to 
test the quality of such a book, one looks at the tre.tt- 
meni of subjects specially familiar to one’s self In this 
volume I looked with curiosity at the account of Rhabdo- 
pleura I find it excellent, occupying eight p.iges, with 
seven large process blocks— some coloured, which are 
diagrams, others copied from originals duly acknowledged. 
The only objection I have to offer is that here as else- 
where the authors yield to a very natural tendency, and 
instead of using the terms “ tubarium,” “ pectocaulus.’’ 
and “ gymnocaulus,” as applied to certain parts in the 
original description from which their information is 
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derived, invent new descriptive terms which seem 
neither necessary nor advantageous As showing how 
difficult It IS to quote accurately detailed accounts of an 
organism of which the writer who quotes has no special 
knowledge, the following is an instance MM. Delages 
and Hrfrouard say “ Ray Lankester a drfcrit h droit du 
rectum un testicule qui s’ouvrirait h la marge de I’anus , 
mats Fowler a ni^ son existence ” Whilst I thoroughly 
agree with Prof. Uelages in the propriety and usefulness 
of citing the names of authors responsible for statements, 
and admire the thorough and conscientious way in which 
he has thus brought his work up to the latest date so as 
to make it a really valuable source of references, I note 
that It IS difficult to be always exact in such citations 
Fowler had no opportunity for denying the existence of 
the testis described by me in Rhabdopleura Of its 
existence there is no possibility of doubt , it was ob- 
served in several specimens, and figures of several of 
these were published by me All that Fowler said was 
that he did not hnd it in certain specimens observed by 
him This is entirely m accordance with what I had 
stated, since in by far the majority of living specimens 
Studied by me it was absent, and only present in ex- 
ceptional individuals which happened to be in a state of 
sexual maturity. 

I will venture also to enter a protest against the 
citation by M Delages of a genus of Protozoa based on 
the “ciliated pots” of Sipunculus Every one knows 
that these arc two-celled structures belonging to 
Sipunculus Itself, and not parasites 

The plan of the “ /.oologie Concrete ” comprises 
nine volumes royal octavo of about 500 pages each , but 
It seems to me impossible that the larger groups can be 
treated with the same thoroughness as are those dealt 
with in the two published volumes unless a much larger 
number of volumes is produced We are promised a 
volume on the Prochordata in the present year, a volume 
on the Coslentera in 1899, and separate volumes sub- 
sequently on each of the followinu groups — Echino- 
derma, Vermes, Articulata, Mollusca, Vertebrata 
Whether the work can be thus completed or not, there 
IS no doubt that the volumes published are of consider- 
able value, and their successors will be looked for with 
great interest by all zoological colleagues of MM Delages 
and Hdrouard 

The proper limitations of size and the true scope of 
zoological text-books form a subject which may be 
endlessly debated. After all, is it not the fact that 
Dronn’s “ Thierreich ” is the only treatise which is 
sufficiently comprehensive and detailed ? Do we not 
know that it will never be finished, but that it must be 
re-written volume by volume so long as zoology endures ? 
And is not GegenbauPs “ Grundriss ” the only really 
masterly condensation and convincing exposition of the 
great generalisations of comparative anatomy hitherto 
written ? 

GegenbauPs book is nearly twenty-five years old A 1 
brief survey of the genealogical significance of animal 
structure is needed now, which shall as firmly and clearly 
present the morphological doctrines of 1900 as did the 
“ Grundnss ” present those of 1875. 

E. Ray Lankestfr. 
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; WEATHER PREDICTION 

Dte Wtitervorhersage. Im auftrage dtr Direktton der 
deutschen Seewarte btarbetfet von Prof Dr. W. 
J. van Bebber, Abtheilungsvorstand der deutschen 
Seewarte Zweite verbesserte und vermehrte Auflage 
(Stuttgart Ferdinand Enke, 1898.) 

S OME years ago Prof van Bebber put before the 
world a popular account of the principles under- 
lying weather prediction His long expenence at the 
Deutschen Seewarte enabled him to give the latest 
information concerning the processes employed in the 
most authoritative manner, and the result was neces- 
sarily a very interesting book It is therefore not a 
matter of surprise that this treatise should have run out 
of print, and a second edition be peremptorily called for 
Such a result must, however, be gratifying to the Pro- 
fessor, because he has recognised the fact, that the full 
value of the information supplied to the public through 
the weather bureau, supplemented as it is by weather 
charts and tables, cannot be fully appreciated so long as 
those for whose benefit such information is disseminated, 
remain ignorant of the general principles of meteorology 
Guided by this motive, he has systematically endeavoured 
to popularise the science, while working in the forefront 
as a scientific meteorologist His method of making the 
information useful, and of instructing those who are 
possibly far removed from a meteorological station, and 
therefore thrown to a considerable extent on their own 
resources, consisted in preparing a large number of 
weather charts, something like two hundred in all, 
arranged in a systematic order, in which might be found 
represented the conditions of the weather obtaining at 
any subsequent epoch A judgment or forecast could 
then be formed from the similar data supplied in the 
book, and possibly the effect of local circumstances taken 
into account. The same method is pursued in the 
present edition . indeed it has not been found necessary 
to alter the maps in any essential particular, judging by 
the dates to which they refer 

If there be any who doubt the efficacy of the modem 
system of forecasting the weather, or the utility of the 
practice, it will be to a certain extent reassuring to learn 
that, after twenty-two years’ daily study of the weather 
maps of Europe, Prof van Bebber still relies confidently 
on their accuracy and trustworthiness And although 
individual judgment may be disposed to prefer its own 
conclusions in this matter of weather and the value 
of forecasts, the question is one on which authority 
should be at least heard with respect For it is only 
those who systematically compare the forecasts with 
actual results, and who also are able to draw their 
information from reports covering large areas, who can 
judge of the success of a system which is more or less 
upon Its trial One failure to issue a storm warning 
from which suffering and disaster result, is remembered 
far more easily than the many more numerous cases m 
which the signal sends out its warning with due effect 
It must be admitted that there is apparently not the 
same tendency to cover the Meteorological Bureau with 
ridicule, when the forecast proves glaringly incorrect, as 
was noticeable some years ago , but this greater leniency 
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may simply indicate that the joke has been worn thread- 
bare, and not imply any degree of greater respect to the 
meteorological authority Increased confidence can only 
come with greater knowledge, and therefore we are 
inclined to welcome the demand for a new edition of 
Prof van Bebber’s book as an indication that more 
attention is being paid to a subject, at least abroad, 
which nearly concerns the comfort of the community and 
the prosperity of many trades and callings 

Moreover, it is distinctly reassuring to find that the 
methods of weather prediction are in a measure stereo- 
typed That no particular change or improvement has 
been made in these methods, in the space of time cover- 
ing the issue of the two editions, is a clear indication 
that they are based on well-ascertained scientific lines, 
from which the elements of chance have been eliminated 
The two sections of the work into which the greatest 
amount of alteration has been introduced is, first, that 
dealing with the probable character of the weather over 1 
longer periods than twenty-four Vours in advance, and in 
a lesser degree the movements of areas of low barometric 
pressure The discussion of the paths along which 
cyclonic movements preferably travel, has been an 
inquiry on which Prof van Hebber has long worked, 
and though the information derived from the examin- 
ation of a greater number of instances might be expected 
to modify the conclusions derived entirely from ex- 
perience, no great alteration seems to be necessary, and 
no fresh results appear to be indicated The percentages 
of successful forecast or repetition of the same character 
of weather before, during, and after the passage of a 
cyclone, shown in the tabular statement, are those 
derived from a fourteen years’ study of the behaviour 
of these systems Seven years’ further study has ap- 
parently only confirmed the conclusions originally 
drawn 

Only in the section on the possibility of predicting the 
weather some days in advance, do we meet with weather 
charts of a tolerably recent date, an evidence of the 
author’s work during the last few years Taking it for 
granted, as we may, that the weather of any region is 
mainly determined by the barometric pressure and the 
interchange of areas of high and low barometer. Van 
Bebber defines five conditions of weather type, deter- 
mined by the relative positions of atmospheric pressure 
over the continent of Europe, which conditions are re- 
peated in their general features with great frequency, and 
can be easily recognised The length of continuance of 
the same weather after the establishment of one or other 
of these typical systems will vary at different times of 
the year, and according to the relative positions of high 
and low pressure , but, on the average, one can reckon 
upon the weather remaining unchanged for about three 
and a half days, and in-^favourable conditions on even 
greater permanency What is now wanted is the means 
to predict with certainty the transference of one deter- 
mining type of weather to another When this know- 
ledge exists, and the author looks forward hopefully to 
a time when it will be within our reach, we shall be able 
to make those longer forecasts which are demanded by 
the necessities of practical life 
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OUR BOOK SHELF 

Maryland Geoloncal Sun>ey Vol 1 Pp 539 (Balti- 
more The Johns Hopkins Press, 1897 ) 

Iowa Geological Surrey V’ol VI Report on Lead, 
Zinc, Artesian Wells, ir'c (Des Moines Iowa 
Geological Survey, 1897 ) 

Thi, first volume of the “ Maryland Geological Survey ” 
IS one of which Prof W B Clark, the State Geologist, 
and others who have been concerned in its production, 
should be proud. The volume consists primarily of a 
summary of past and present knowledge concerning the 
physical features of Maryland, and embraces an account 
of the geology, physiography and natural resources of the 
State, with a bibliography of all publications relating to 
these matters Of exceptional interest is an admirable 
report by Dr L \ Bauer upon magnetic surveys in 
general and the magnetic conditions of Maryland in 
particular This report is an inspiring statement of the 
development and purposes of magnetic surveys, and the 
valuable information which Dr Bauer has obtained 
should induce other States to institute similar inquiries 
to those carried out by him The results of such work 
arc not only of great importance to the county surveyors 
and others who are engaged in detcnnining the 
boundaries of lands, but are also of wider value on 
account of the relations which exist between geology and 
teriestrial magnetism, many magnetic features of a 
district being related to the geological structure of the 
underlying rocks, Seveial fine plates, and other figures, 
illustrate the report 

A number of separate papers of general economic 
interest aie included in the sixth volume published by 
the Iowa Geological Survey, under the direction of Dr 
.S Calvin, the State Geologist Prof A G Leonard 
descriljcs the lead and rinc deposits of the State, and 
Dr S W Beyer the Sioux quartzite and certain associated 
rocks Piof W H Norton gives a detailed account of 
the artesian wells of Iowa, which should be found of 
(onsider.-ible value by the citizens of the State , and Mr 
H F Ham describes the relations of the Wisconsin and 
Kansan diifts in Central Iowa Ihe volume thus con- 
stitutes a worthy contribution to the economic geology 
of Iowa. 

Elementary Chemistry, Practunl and Theorctual hirst 
YeaPs Course By T A Cheetham, F C S Pp 128 
(London Bl.ackie and Son, Ltd, 1898 ) 

'I Hts IS an addition to the i lass of school books contain- 
ing experiments which .aim at developing a pupil’s think- 
ing powers rather than at supplying “useful knowledge” 
of the kind contained in elementary books of science a 
few years ago It is an exercise book constructed on 
sound pnnciples by a teacher of experience , therefore 
the experiments have an educational value, and arc also 
practicable The pupil is instructed to “observe what 
happens when mercury is heated,” “ observe the effects 
of heating sulphur under different conditions,” “ heat a 
weighed quantity of chalk, and find whether there is a 
gain or loss of weight,” and so on, instructions being 
given how to proceed in each case The course of work 
and study follows closely that proposed in the British 
Association Report on the Te.iching of Chemistry, and 
the scope of the treatment includes the laws of chemical 
combination 1 he first part of the book is devoted to 
practical work, while the second contains material for 
lecture experiments and theoretical information to be 
studied in connection with the practical work of the 
laboratory 

The plan and execution have much to commend them, 
and the volume is a distinct advance upon the text-books 
of the days before the new methods of teaching chemistry 
bad been developed No book of science should, how- 
ever, be published without an index 
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Nomenclature and Notation in Calorimetry. 

Ati who are engaged in thermal investigations them- 
selves, as well as those who have occasion to study the pub 
lished work m this department of science, must have teen 
frequently annoyed by the use of the word calorie with its 
varying signification It has been sought to remove the incon- 
venience by qualifying the calorie as small or great, and mother 
ways ; but on opening a book at any place where the results of 
thermal determinations are given, it is in most coses difficult to 
discover at once what unit of heat the author is using 
As different classes of investigation are carried on on different 
scales. It 18 obvious that it is a convenience, if not a necessity, 
to have different heat units at disposal The unit which is 
suitable to express the thermal changes in a beaker in the 
laboratory, would manifestly be inconvenient when dealing with 
the daily or seasonal changes in a lake or an ocean It is there 
fore natural and necessary to have heat units of different magni 
tudes, but It IS neither natural nor necessary to call them all by 
the same name, and it Is extremely inconvenient not to have a 
short form of notation which will show on its face the actual 
heat unit used 

In the early literature of the equivalence of heat and work in 
this country, one unit of heat Is universally used ; it is the 
iiound degree-I'ahrenhelt, and in the writmgsof Joule, Thomson, 
Hankme and others of that time, it is simply called “ heat 
unit,” as there was no other competing with it With the rise and 
development of thermal chemistry, it was necessary to fashion 
the compound unit out of the simple units in common use in 
chemical laboratories , these are the gramme and the Celsius 

^he heat given out by one gramme of water cooling by 
1“ C at ordinary temperatures, is the unit most used m such 
researches j and it received ihe name of calorie, sometimes now 
called small caloric 

For many purposes this unit jiroved itself inconveniently 
small, and several larger units have been used, such as the heat 
given out by one kilogramme of water cooling l° C at ordinary 
temperatures, or the heat given out by one gramme of water 
cooling from 100° C to o" C , but the name of calorie was 
retainSi in connection wilh them all, and in the specification of 
a quantity of heat by a number, the nature of the unit was 
indicated by the syllable cal or the letter K, neither of which, 
of Itself gives any information, 

In my own work, and in the study of the writings of others, 
I have adopted a form of notation which I have found so 
useful that I propose to lay it before the readers of Naturk 
I do not doubt that others who interest themselves in calori 
metric work have been driven to adopt some similar, perhajis 
the same, perhaps a belter form of notation , and I think they 
will agree with me that some system of self- interpreting nota 
tion should be universally adopted without loss of time 

Just as, when dealing with work, we use currently the ex 
pressiong foot-pound and kilogramine-metre, so in calorimetry 
It IS quite common to talk of a gramme degree, or a kilo 
gramme degree , and what I propose is to use no other expres 
Sion than these compound and self explaining ones, and, in 
writing, to express them shortly by f;° and k° respectively, to 
which for clearness the symbol of the thermometnc scale must 
be added, so that they become f C and C when Celsius’ 
scale is used, or f F. and k' F when Fahrenheit’s scale is used 
On this system the expression g° C would replace the 
ordinary “cal ” and Ostwald’s K would be represented by 
100^" C. or O' I k° C., ot by h° C , to mean hectogramme- 
degree C. With perfect exactness K would be expressed by 
g too* C , but the difference between too g^ C. and g too" C 
1$ much less than the probable expenmental error in any calon- 
metric operation In a table containing a column of quantities 
of heat expressed m numbers of gramme-degrees-Celsius, the 
nature of the unit would be indicated at the top of the column 
by ^ C. ; exactly as, in a column of temperatures, the unit is 
indicated by the symbol • C or * F The original Bntish heat 
unit IS then clearly expressed by Ik" F 
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A heat unit made up of any unit of weight and any unit of 
temperature can be perfectly expressed in this system. Thus, if 
there were any advantage in doing 8o> we might have ^ F., 
lb." C., k" R. and many others, and their meaning would be at 
once apparent on mspeebon 

In oceanographical work, where the heat exchanges between 
one layer of water and another, or between the water and the 
air arc under discussion, I have found the most convenient 
heat unit to be the fathom degree-Fahrenheit, or the metre- 
degree Celsius, which are abbreviated for the purposes of nota- 
tion into/'F and in‘ C, respectively The nature of this 
unit will most easily understood by considering an example 

In a paper, “ On tne Distribution of Temperature in Loch 
Lomond in the Autumn of 1685,” read before the Royal 
Society of Edinburgh, and published m its Proceedings for the 
session 1885-86, I have given, at jiage 430, a table of the 
changes in the distribution of heat in the directiun of depth, 
between several pairs of dates, in the Luss basin of Loch 
Lomond At a certain depth, indicated by the intersection of 
the temperature curves, the temperature of the water is the 
same on both dates. The season oeing autumn, the layer above 
this depth has been losing heat, partly to the air above and 
partly to the water beneath, while the layer below the depth of 
common tem|ierature has been on the whole the gamer Thus, 
taking the dates September $ and October 15, the inter- 
section of the lempersture*curves is found at a depth of 16 
fathoms , and in the interval of forty days the mean temperature 
of the water above this depth has fallen by 5'8* F , from 55 0° F 
to 49 2" I‘ The thickness of the layer is 16 fathoms . 
therefore the loss of heat has lieen 16 x 5 8 = 92 8/° F , or 92 $■ 
fathom degrecs-i'ahrenheit The total depth of the lake at the 
spot WAS 35 fathoms, therefore the layer of water below 
the depth of common temperature was 19 fathoms thick. 
The mean temperature of this layer was 47 1° F on Sep- 
tember 5, and 48 9° F on October 15, showing a rise of i 8° F 
in the interval This corresponds to a gam of heat represented 
by 19 X I 8-=34 7/“ F Assuming that the heat gamed by the 
lower layer has been entirely at the expense of the upper one, 
we see that the loss of heat of the upper layer, during the 
interval, has been to the extent of 37 4 per cenL to the deeper 
water, and 62 6 pet cent to the air. The upper layer of water 
has thus been passing heat at the average rate of i 485/° F 
into the air, and into the deeper water at the rate of o 85/° F 
per day. 

It IS worthy of remark that the fathom-degree-Fahrenheil 
and the metre degree Celsius are interchangeable in heal 
calculations, because the fathom is i 8 metre and the Celsius 
degree is i 8 1 

This IS a great convenience, and Us usefulness will be apparent 
by applying it to the alxivt example 

We have seen that, during the interval of forty days, the 
average transmission of heat from the upper layer of water has 
lieen at the daily rate of i 485/" h to the air and ofo'Sj / " F 
to the deeper water Writing m° C for / “ I , and considering 
a horiroiual area of one square centimetre, we find at once that 
the average daily supply ot heat from the water to the air haA 
been at the rate of 148 5 C , and to the deeper water at the 
rale of 85 ^ C (gramme degrees Celsius) per square centimetre 
of superhcial area 

It IS unnecessary to provide for siwcial cases where specially 
suit.ible units will be chosen as a matter of course , out for 
ordinary work of constantly recurring type it is important to 
have a system of nomenclature and of nolalton, each of which 
will tell Its own story J Y. But hanan 

May 4 


Future Rainfsdl 

Most pewle probably suppose that we have no light what- 
ever on the fluctuations of our rainfall in future years, and that 
he would lie a bold meteorologist who offered to forecast them 
Yet, if there lie truth in the conclusions arrived at by Prof 
Bruckner, we are not wholly without light on the subject ; for a 
part of this country, at least, in common with probably the 
greater part of the globe, is subject to a regular recurrence of 
cold and wet periods, at about 35 years intervals (measuring 
from the centre of one such penod to that of the next) ; these 
penods alternating with others which are hot and dry. It seems 
useful to inquire how we at present stand, and, if possible, what 
are our present prospects in respect of this theory 
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For thu purpose f will here empluy a Mmpte meteorological 
method, which seems to have been little used among us hitherto, 
VIZ. algebraic addition, step by step, of a senes of plus and 
rainiw values ; the resulting figures being then plotted as a curve 
Suppose any set of such values, as follows : 

+ 3 + 6- 2+ 8 + 12- 3 - 9, Ac. 

By addition we get this senes • 

+ 9 + 7 + IS + *7 + 24 + «S. &c 
This latter series is thrown mto a curve 
In his Brittsh Ratnfall for 1881, 1891, Ac., Mr. Symons has 
given a series of rainfall values for a number of stations in 



ccntage equivalents of these, the average for each station being 
taken as too These latter I have made use of, taking the 
excess over too as a plus yalue, and the deficiency under 100 
a minus Thus t g. 106 wcffild be + 6 , 94 would be - 6 
When this has been done with the values for Boston, in Lin- 
colnshire, and the senes treated by the addition-method de- 
scribed, we get the curve marked A in the diagram ; arid it is to 
this curve I would especially invite attention For it is to the 
eastern parts of our country lhat Bruckner’s cycle applies , the 
west belongs to what he calls Ausnahmegeiiete, or exceptional 

"'^^eanng in mind that these curves rise for plus values and fall 
NO. 1489, VOL. 58] 


for minus, we note in this Boston curve a general rise from 1838 
to 1849 (or 1852), also from 1874 to 1883 , while we hi ve 
general fall from 1852 to 1874, and from 1883 to 1896 (the last 
point dealt with) In other words, the two former were rerr 
penods, the two latter dry periods. 

The following figures show this : 


1874-83 

1852-74 

1883-96 


14 

9 


13 



Between the wave crests 1849 and 1883 are 34 years , and 
between the wave hollows 1838 and 1S74 are 36 years Or, if 
we like to take as approximate centres of the wet penods (say) 
18^ and 1878, we have about the same interval, 35 years 
TTiese fluctuations, standing alone, would clearlyiie too slender 
evidence of a cycle But Bruckner claims that his cycle of 35 
years has been in evidence in various jiarts of the globe through 
these two centuries at least (since 1700) ' If the eastern part of 
Kngland, then, may lie expected to conform to the law in 
future, we might reasonabl), perhaps, look for the centre of 
another wet period somewhere in the second decade of nexteen 
tury And for the near future (without attempting detail) a 
coiilinualion for some years of the recent tigtme seems not un 
likely, dry years preponderating over wet That is, the curve 
should go down further, on the whole, for some years yet 

I have given a numtier of other curves for compaiison, vir 11, 
Oxford , t, Chilgrove, in Sussex (near Chichester) , D, lixetcr, 
less reliable perhaps (see lint Rf , 1881) , E, Kendal , and t, 
Bolton, 111 Lancashire As we go westwards, the curve seems to 
degrade somewhat (regarded from our standpoint), though the 
same type may be discerned In the northern curves, Kendal 
and Bolton, we find little in common with the Boston curve, 
though something like a 35 years’ interval may, in cases, be 
made oul 

It may be well to state that other stations in the east of 
Lngland yield very similar curves to that for Boston 

ABM 


Prehittonc Egypt 

I NorKt a review in Naiuri containing some statements 
about my own work which are inaccurate 

The term “New Race” is quite correct, as the race was en- 
tirely new to us, whatever their age , and as a tentative name 
which commits us to no theories, it can hardly lie said that 1 
“did not understand the facts of the case” m using it In 
dating the race to at least 3000 B c , I was doing all that the facts 
warranted at the time , and if we all agree now that they are 
older. It is by mere consensus of guessing, fur no absolute proof 
of earlier age by juxtaposition with other things has even yet 
been found 

Further, Dr Verncau’s erroneous assumption lhat the con- 
dition of the bones could be produced by exposure to the air 
.done, IS quoted, with the remark that my “sensational discovery 
therefore falls to the ground ” How exjxisure to the air can 
possibly break off the ends of bones and scoop out the cellular 
slructure,while the bone remains hard and firm, not even Dr Ver 
neau can explain. To deny cannibalism in such a case, reminds 
one of the indignant repudiation of the intention to smoke by a 
man who already has a pipe in his mouth and a match in his 

•^Trone values more than I do the discoveries of M 
de Morgan , but had he dealt more with stnet evidence and full 
details, and given weight to many facts which he has ignored, I 
vcnlure to think that his work would have needed less revision 
in future W M Fl isiiERs Pn RiE 

University Colle-ge, W C 

I HAVE read Mr Petrie's letter, and I still think that M 
ele Morgan is right, and that Mr Petrie is wrong I also think 
that Dr. Verneau is right, and that his “assumption” is not 
“erroneous ” Mr Petrie’s reference to the revision which he 
thinks M de Morgan’s work will need is remarkable , for his 
own will — in my opinion—need much more ' however much 
M de Morgan's may need ' The RtviFwtR 

cjcle ’ 



NATURE 


[May 12, 1898 


Photographic Action of Printer'a Ink. 

In your usue dated April 28, I notice an article reporting 
the Bakenan Lecture given by Dr. W J Kuaaell. 

One paragraph states that printing ink at a dtsiauce will act 
upon a photographic film. Is that the explanation of the 
following curious circumstance? 

An Ilford ordinary plate, which I had kept in its box un- 
opened for five years, was exposed recently upon a poorly - 
lighted subject , uixin deveiopment I found, instead of my 
subject, the matter of the advertisement which was upon the 
outside wrapper This came up strong and quickly, but nothing 
was seen of the subject upon which the plate had been exposed 
in the camera 

The image was a positive, and the large type word “ Ilford ” 
was very prominent. 

So It would appear that the sensitised plate had been acted 
upon by the printer’s ink, through the lid of the box and three 
wrappers of paper, two of which were brown. 

W. Trueman Tucker 

Parkside, Loughborough, May 8 


A VERY interesting result The picture no doubt arose from 
the printer’s ink, and it shows what great length of time will do 
The plate must have been face upwards W J. R 

May 9. 

Electrical Itnpreasiona on Photographic Plates 
Some simple variations of the inductoscript may be of 
general interest 

A photographic glass negative is placed on a plate, and a 
J-ineh induction coil is sparked for one or two minutes on the 
outsides a perfect positive with fine detail can be developed 
If printed paper is so treated, a clear image of* the reading is 
made, white letters on a dark ground a coin gives dark 
letters. 

If the exposure to the spark is prolonged, an indistinct image 
of the print, which is on the other side of the paper, will 
also appear 

More or less perfect images can be made, if ink or pencil 
writing or a photographic print be put on the plate When thin 
paper is placed iMtween a com and a plate, a fair, but less 
penect, reproduction of the com will be produced 

It makes very little difference whether fast or slow plates are 
employed A b Uaies 

Winchester College 

Bacteria on an Ancient Bronze Implement 
A FEW days ago an ancient bronze implement was brought to 
me showing small excrescences, the centres of rapid oxidisation, 
which the owner told me had only very recently developed 
On examining the matenal scraped off one of these ex- 
crescences under the microscope with fairly high powers (a 
i inch and | inch objective), it was found to be swarming with 
bacteria, which seemed to be the cause of the rapid oxidisation 
I have not been able to trace any reference to bacivria inhabiting 
a similar nidus, and I should be much obliged to any correspon 
dent who could direct me to the literature on the subject, and 
inform me of the best way of sterilising the implement without 
injury. Wm Ebwaro Nicholson 

Lewes, May 3 


THE ROYAL SOCJETY SELECTED 
CANDIDATES 

'T^HE following are the names and qualifications of the 
^ fifteen candidates selected by the Council of the 
Royal Society, to be recommended for election into the 
Society this year — 

Henry Frederick IJakfr, 

M A., Fellow and Lecturer of St John’s College, Cambndge , 
University Lecturer in Mathematics Author of “ A Treatiseon 
Abel's Theorem and the Allied Theory " ( 1897) ; Rfd of the fol 
lowing papers, among others — “ Weierstrassian Formulae 
appli^ to the Binary Quartic and Ternary Cubic” {Quart, 
/turn. Math , vol. xxiv , 1889) ; “ (.ordon's Senes in the 


Theory of Forms” (Mtssengtr Math , vol. xix , 1889) ; "The 
Full System of Concomitants of Three Ternary Quadrics” 
{Cami. Phtl. Soc. Trans., vol xv., 1889) j “The Apphcation 
of Newton’s Polygon to the Singular Points of Algebraic Func- 
tions ” (titd . , vol XV , 1893) ; “On Euler’s ^-Function ” (/Vw. 
Land. Math. Sot , vol. xxi , 1890) ; " Fundamental Systems for 
Algebraic Functions” {liid , vol. xxvi , 1895) > “O" Noether’s 
Fundamental Theorem” {Math Annalen , voL xliL, 1893): 
"On a Geometneal Proof of Jacobi’s I-Function Formulae” 
{tbut , vol. xliii , 1893), “On the Theory of Riemann’s In- 
tegrals" {tbtd , vol xlv., 1894) , “The Practical Determination 
of the Deficiency and Adjoint ^ Curvet for a Riemann Surface ” 
{tbtd., vol. xlv., 1894); “On a Certain Automorphic Function” 
{Camb Phtl Soc Proc , vol viii , 1895); “On the Hyper- 
elliptic Sigma Functions” {Amer Joitnt. Math., vob xx , 
J897) 

PIrnksi Wii.ham Drown, 

Professor in Ilaverford College Formerly Fellow of Christ’s 
College, Cambridge Author of the following papers — In the 
Ameruan Journal of Mathematics— “ On the Part of the 
Parallactic Ineaualities in the Moon’s Motion, which is a 
Function of the Mean Motions of the Sun and Moon ” (vol. xiv , 
pp 141-166, 1892), “The Elliptic Inequalities in the Lunar 
Theory” (vol *v , pp 244-263, 321-338, 1893) t “ Investiga- 
tions in the Lunar Theory ” (vol. xvii , pp 318-358, 1895) In 
the Monthly Nohies Royal Astronomteal .'Society — “ On the De- 
termination of a Certain Class of Inequalities m the Moon’s 
Motion” (vol 111 pp 71-80,1891), “ Notes on Lunar Theory ” 
(vol III pp 408-9, 1892 ! liv p 471, 1894 , Iv pp 3-5, 
1894), “Note on Hansen’s Lunar and Planetary Theories” 
(Ivi pp 52-3, 1895) , “ Note on Mr Stone’s paper, ‘ Ex- 
pressions for the Elliptic Coordinates of a Moving Point to the 
Seventh Order of Small Quantities,’ ”1896 In the Proceedings 
Cambridge Phtlosopkual Society — “On the Part of the Paral- 
lactic Class of Inequalities in the Moon’s Motion which is a 
Function of the Ratio of the Mean Motions of the Sun and 
Moon” (vol vii pp 220-1, 1891) Before the London 
Mathematical Society, November 1896— On “The Applica- 
tion of Tacobi’s Dynamical Method to the General Problem of 
the Three Bodies ” , “ On Certain Properties of the Mean 
Motions, and the Secular Accelerations of the Principal Argu- 
ments used in the Lunar Theory ” Author of “ An Intro- 
ductory Treatise on the Lunar Theory” (Cambndge University 
Press, 1896, pp VIII -292). 

Supplementary Certificate — “On the Mean Motions of the 
Perigee and Node ” j ‘‘On the Theoietical Values of the Secular 
Accelerations of the Lunar Theory” , “Note on the Mean 
Motions of the Perigee and Node,” in the Monthly Notices 
K Astron Soc , 1897, “Theory of the Moon, containing a 
New Calculation of the Coordinates of the Moon in Terms of 
the Time ” (Part I -IV Memoirs R Astron Soc., vol liu , 
•897. PP 39-1 16) 


Alexander Huchan, 

M A , LL D , F R S.E Secretary, Scottish Meteorological 
Society, from i860 Member of the Meteorological Council 
from 1873 Author of the following contributions to Meteor- 
ology “ Mean Atmosphenc Pressure and Pi evading Winds of 
the Globe and Handy Book of Meteorology,” 1868 , “ Weather 
and Health of London,” jointly with Sir Arthur Mitchell, 
187s , “ Challenger Report on Atmospheric Circulation in 
1889” ! “ Challenger Report on Oceanic CircuUition in 1895 ” ; 
“ Specific Gravities and Oceanic Circulation in 1896 ” , 
“Meteorology,” in the “ Encyclopiedia Bntannica ” ; Reports 
on the Meteorology of Ben Nevis, Ac 


Sidney Frederic Harmer, 

M A., Sujierintendent of the University Museum of Zoology, 
and Fellow of King’s College, Cambndge. Engaged for many 
years in researches in Embryology and Comparative Anatomy. 
Discoverer of important facts connected with the Anatomy of 
-ynich largely assisted in fixing its systematic 


position , and of the occurrence of a process of extei^ve lEm- 
bryonic Fission in certain Polyzoa. Author of numerous papers 
on zoological subjects, including the following On the 
Structure and Development of Ixxosoma" {Quart Joum. 
Micros. Sit , vol. XXV , 1S85) ; “ On the Life-histoiy of Pedi- 
cellina” (ibut., xxvii , 1S87) ; “On the British Species of 
Crista” {ibid., xxxii , 1891) ; “On the Nature of the Excretory 
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I’rocewe* in Manne Polyroa” (ibid , xxxiii , 1892) , **On the 
Occurrence of Embryonic Fiwrion in Cyclostomatous Polyxoa” 
(iM , xxxitr , 1893); “Preliminary Note on Embryonic Fission 
in Ltckenopora" (Roy. Sec Proc , Ivii ); “Appendix to the 
Challetmr Report on Ctphalodiseus" (ChatUnnr Reports, 
viil XX.), “Sur I’Embryocime des Bryozoaires Ectoprocles ’’ 
^Arch de Zool., iS&j) i “ Notes on the Anatomy of ” 

{joum Martne Biol. Assoc , 1889). Joint Editor of the 
Cambridge Natural History Member of Council of the Manne 
Biological Association Is attached to science, and anxious to 
promote lU progreu 

Arthur Lister, 

F L S. Distinguished for his researches on the Mycetozon 
Author of “ Notes on the Plasmodium of Badhamta utruu- 
Ians and Brefeldia moucima" (Annals of Botany, vol 11 , 1888, 
pp 1-24, plates I, 2) , “ Notes on Chondria<icrma difforme and 
other Mycetozoa” (litd , vol. iv , 1890, pp 281-298, plate i) ! 
“Notes on the Ingestion of Food-material by the Swarm- 
cells of Mycetozoa” (Joum. Lmn Soc., vo] xxv , Bot , 
1890, pp 435-441), “Notes on Mycetozoa" (Joum of 
Bot, vol XXIX., 1891, pp 257-268, plates 108-312), 
“On the Division of the Nuclei in the Mycetozoa" (Joum 
Linn Soc , vol. xxix , Bot , 1893, PP S»9-54*, plates 
35, 36)1 “ Monograph of the Mycetozoa," being a desenptive 
Catalogue of the Species m the Herbarium of the Bntish 
Museum (1894, pp 224, plate 78); “Guide to the British 
Mycetozoa exhibited in the Department of Botany, British 
Museum” (1895, P 4*) I “Notes on British Mycetozoa” 
(Joum Bet, vol xxxiii , 1895, pp 323-325), “A New 
I'anely of Enteridium oltvaicum " (ibtd , vol xxxiv , 1896, 
pp 2IO-2I2) , “On Some Rare Species of Mycetozoa" (ibid , 
vol XXXV., 1897, pp 209-218), and other memoirs. 

Charles Alexander McMahon, 
l-ieut General Formerly Commissioner of the Amritsar 
Division, Ihiniab Presnlent of the Geologists’ Association and 
Vice President of the Geological Society of London Dis- 
tinguished for his acquaintance with the sciences of Petrolo^ 
and Geology lie was the first to demonstrate (discover), by 
study in the field, and with (he microscope, the truly granitic 
origin of the “ Granitoid Gneiss " of the N W Himalaya, 
thereby affording a conceivable interpretation of the mountain 
structure See his numerous papers {23) in the “ Records of 
the Geological Survey of India'' (1876 87) Later, General 
McMahon has contributed much to the elucidation of the 
structure and origin of cryslalline rocks and rock-makinc 
minerals, notably in his papers " On the Rocks of the Lizard " 
(Quart Joum, Geol Soc , vol xlv , 1889, and, conjointly with 
Prof Bonney, invol xlvii,l89l); “ On ihe Dartmoor Granite 
and Its Relation to the Surrounding Rocks” (lAirf , vol xlix., 
1893), “On Micro chemical Analysis of Rock-roaking Minerals" 
(Mtn Mag , sol x , p 79) , and “ On Optical Characters of 
Ihe Globules and Spherulites of Lithium Phosphate,” Ac 
(ibid, p 229), and numerous minor papers in the Geologual 
Magazine and the Proceedings of the Geologists’ Association 

William Osler, 

M D , F R C P. Professor of Medicine in the Johns Hopkins 
University and Physician in-Chief to the Johns Hopkins 
Hospital, Baltimore , formerly Professor of the Institutes of 
Medicine, McGill College, Montreal , and Professor of Clinical 
Medicine in the University of Pennsylvania, Philadelphia Has 
been during many years actively engaged in the advancement of 
scientific medicine, and has published a large number of com 
munications, some of great interest and importance, chiefly deal- 
ing with clinical and pathological matters Of these only a very 
few can be here enumerated, viz “On the Systolic Brain 
Murmur of Cliildren” (Best Med and Surg Joum, 1880); 
" Infectious Endocarditis" (Arch if Med , i8m, and Congr , 
London, 1881), “On Certain Parasites in the Blood of the 
sot." (Canada Naturalist, 1882); “The Gulstonian Lectures 
on Malignant Endocarditis” (Lancet, 1885) , “On the Morbid 
Anatomy of Typhoid Fever” (Canada Med and Surg Joum , 

1885) ; “On Certain Problems in the Physiology of the Blood 
Corpuscles” (PAi/ Med. Nevis, 18^) ; “The Relation of the 
Corpuscles to Coagulation Thrombosis " (Brit Med Jeaim , 

1886) j “ The Bicuspid Conditions of the Aortic Valves ” (Trans. 
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Assoi Amer. Physicians, l886) , “The Cardiac Relations of 
Chorea” (Arner fourn Med Sci , 1887), “The Cerebral 
Palsies of Children ” (Afiro' News, 1888), “On the Situation of 
the Anovesical Centre in Man” (ibid), “On Phagocytes" 
(ibid, 1889), “On Intrathoracic Growths from the Thyroid 
Gland " (ibid ) , “ Filaria Sanguinis Hominis ” (Johns Hopkins 
Bull., 1890), “On the Anireba Coli" (ibid,, >890), “On 
Sensory Aphasia” (Amer Joum. Med. Sci., 1891), “On 
Typhoid Fever” (Johns Hopkins Reports, 1893 and 1894), 
“On Abdominal Tumours” (1894) ; “On Addison’s Disease” 
(/nt Med Ma^ , 1896) Is also the author of several im- 
portant articles m systems of medicine, and of a well-known 
text-book “ On the Principles and PracUce of Medicine " Has 
long occupied a leading position m Canada and the United 
States as a scientific physician, and has also a European reputa- 
tion as one of the foremost representatives of Clinical Medicine 
and Pathology of the day 

Hon. Chari es Aloirnon ParijOns, 

Vf A (Canib ) Engineer M Inst C E Eminently dislmguiaheJ 
as an inventor and engineer By his invention of the com- 
pound steam turbine he has made it practicable to use steam 
economically m an engine without reciprocating parts He has 
adapted the steam turbine successfully to dynamo driving and 
other uses, and his recent application of it to marine propulsion 
IS a new departure of particular interest In developing his 
inventions he has shown much scientific knowledge and expert 
mental skill Author of a number of papers on the steam 
turbine, its theory and its applications, m Proc Inst Mech 
Eng , 1888 , Trans J the North hast Coast Inst of Engineers 
and Shipbuilders, 1887 , Inst of Civil Eneinetrs, Conference, 
1897 i Trans Inst Naval Arihitects, 1887 , Inst of Marine 
Engineering, 1897 Has investigated experimentally the action 
of high speed screw propellers (Trans. Inst Nav An/i , April 
1897) , also the “ Behaviour of Carbon at High Temperatures 
and under (ireat PressiTres” (Pioc Roy Soi , Phil Mag , 
September 1893) 

iHOMAs Preston, 

M A (Dubl ) Professor of Natural Philosophy, University 
College, Dublin Fellow of ihe Royal University of Ireland 
Inspector of Schools under the Science and Art Department 
Has published works that have much advanced Ihe study of 
Light and Heat Author of treatise on “ The Theory of Light ” 
(Nfacmillan, 1890), and of one on “The Theoiy of Heat" 
(Macmillan, 1894) , and of Memoirs “On the Motion of a 
Particle and the Equilibrium of a String on a Spherical Surface ’’ 
(Trans Roy Irish Acad, vol xxix , 1889), and “On the 
Mass Inversion of Centrobaric Bodies” (Proc Roy Dubl Soc , 

1887) 

Edward Wav mouth Reid, 

M B (Cantab ), B A Professor of Physiology, University 
College, Dundee Distinguished as a Physiologist, especially 
in inquiries relating to alisorption and secretion, and to electro- 
motive phenomena* Published the following papers on electro- 
motive phenomena — “ On Ihe Action of the Excised Mam- 
malian Heart” (with Dr Waller) (Phil Thins Roy Soc, 
1887) , “ On Ihe Process of Secretion in the Skin of the 
Common Eel ” [ibid , 1893, and Jonrn Physiol , 1894) ; “ 1 he 
Electromotive Properties of the Skin of the Common Eel ” 
(ibid . 1894) , “ Electromotive Phenomena of the Ins" (Joum 
Physiol , 1895) Also papers on osmose, absorption, and 
secretion m Joum Physiol , 1890, 1893, 1895-96 

Alexander Scott, 

M A (Cantab ), D Sc (Edin ), F.K S E , F C S. Late As- 
sistant to the Jacksonian Professor of Experimental and Natural 
Philosophy Distinguished by having paid great attention to 
the exact determination of atomic weights and of combmmg pro 
portions by volume Author, in conjunctioa with Prof Dewar, 
of papers on the Vapour Densities of Potassium and Sodium , 
on the Atomic Weights of Manganese, Oxygen, and Silver , and 
on the Molecular Weights of substituted Ammonias, published 
in the Pioceedings of the Royal Society Author of ^pers on 
Vapour Densities at High Temperatures, and on ihe Composition 
of Water by Volume, the last published in the Phil Trans , vol 
clxxxiv Author of a text txiok entitled “ Introduction to 
Chemical Theory ’’ (A andC Black, 1891) 
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Albekt Charles Seward, 

M A (Cantab ), F.G.S University Lecturer in Botany, Cam* 
bnage Has made extended researches Ih Fossil Botany, the 
sesults of ivhich have been jTubUsbed in a senes of papers‘afid 
works, of which the following may be specified — That on the 
Wealden Flora ^ves, for the first time, a critical and compre* 
hensive view of the tegetation of this important geoto^cal 
period, and m many respects enlaiges and modifies our previous 
Knowledge of the subject . “On CalamUet undulatus'' (Gee/ 
Mag , vul V , 1888) , " Notes on tamatefAlotos macrvlettdotus, 1 
(ioldg ” (Awf Camb PM Set., vol. vii , 1890), “Fossil 
I’lants as Tests of Climate " (Sedgwick Prize Essay for 1892) , , 
“On the Genus Mytlexylon, Brpng." [Annch of Botany, voL 
VII. , 1S93), “On Pathtof torts WfiUiMisoni, sp. nov , a new 
Fern from the Coat Measures ” (ibtd , vol viii , 1894) , “Cata- 
logue of the Mesozoic Plants in the Department of Geojo^, 
British Museum (Nat. Hist )” , “The Wealden Flora, Part T , 
Thaltophyta to Plertdophyta Part II , Gyinnosperm* ” 
(1894-95)1 

William Ashwfi.i Shenstonl, 

F I C , Senior Science Master in Clifton College Member of 
Council of the Chemical Society Distinguished for his skill as 
an experimenter, for his ability as a teacher, and for his zeal in 
the introduction of improved methods of teaching physical 
science as a branch of general education Author of the 
following and other papers — “Ozone from Pure Oxygen" 
Ifouin Chein So, , 1887)1 “The Volumetric Relation of 
Ozone and Oxygen," “The Influence of Temperature on the 
Composition and Solubility of Hydrated Calcium Sulpliate and 
Calcium Hydroxide” (fourn Chem So,, 1888), “Somelm 
proved Vacuum Joints and Taps" (i^irf, 1890)1 “ Platinous I 
Chloride as a Source of Chlorine," “The Adhesion of Mer- 
cury to Irlass m the presence of Halogens " (foum. Chem See , 
1892); “On preparing Phosphoric Anhydride free from the 1 
Ixiwer Oxides of Phosphorus," “ Studies on the Formation of 
Ozone from Oxygen,'* Part H (fourn Chem Soc , 1893) j 
Also author of the article on Ozone m the current edition of 
Watts' Dictionary 1 “A Practical Introduction to Chemistry” 
(Rivinglon, 1886)1 “The Methods of (doss Blowing " 
(R^npon, 1886), Life and Work of Liebig ’’ (Century Series, 

Hknrv Marts n Taviok, 

Barrisier-at Law hellowof Trinity College, Cambridge For- 
merly Tutor of Trinity College, Cambridge Third Wrangler 
and Second Smith’s Prizeman in 1S65, Author of (xuiers in the 
Mathematical Messenger, a.s follows — Vol ill p 1 89, “ Geo- 
met ncal Explanation of the Equations for the Longitude of the 
Node and the Inclination of the Orbit ”1 vol v p 1, 1876, 

“ On the Generation of Developable Surface through Two given 
Curves", vol vii p, 32, 1877, “On Certain Series in Tri 
gonometiy " , vol vii p 145, 1877, “ On the I’onsm of the 
Ring of Circles touching Two Circles”, vol xi p 177, “On 
a Six |X)ini Circle connected with a Triangle", vol xiii p 
145, “On a Cubic Surface"; vol xvi p 39, “On a Geo- 
metrical Interprci.stioB of the Algebraical Expression which, 
equated to Zero, represents a Curve 01 a Suilace ” , vol. xvl 
p 143, “ Fxtension of an Inversion Property” In the Pro- 
eeedings London Mathematical Society Vol v p 105, 1874, 

“ Inversion, with Special Reference to the Inversion of an 
Anchor Ring or Torus": vol xiii p 102, “A Geometrical 
Theorem concerning the Division of a / gon Into w-gons (with 
R C, Rowe), vol XV p. 122, “The Relations of the Inter 
sections of a Circle with a Triangle ” , vol xx p 422, a Geo 
metrical note “On the Developable Surface through Two 
Conics Inscribed (or Escribed) in Two of the Faces of a Tctra 
hedron " Xtiihe Quarterly Journal 0/ Mathematus Vol xxiv 
p 55. “ ffo the Centre of an Algebraical Curve ’’ , vol xxvi 
p 148, “ Orthogonal Conics ", vol xxvi p 214, “ Orthogonid 
^adrics ” In the Philosophical Magazine Vol 1 p 231, 
1876, “ On the Relative Values of the Pieces in Chess ’’ Pki/o- 
topHical Transaitions, vol clxxxv pp 37-69, 1894, “On a 
Special Form of the General Equation of a Cubic Surface”, 
and “ On a Diagram representing the Twenty seven Line* on 
the Surface " 'Writer of the article on Geometrical Conics In 
the last edition of “ Encyclimuedia Britannica,” editor of 
“Elements of Euclid" for the Syndics of the Cambridge Uni- 
versity Press, author of two treatises — “On Great-Circle 
Sailing"; “ On a Method by which a Steamer’s Light* might 
show her Course " 
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James Wimshurst. 

Member of the Consultative Staff, Board of Trade, (^lifica- 
tlon*. (i) Improvement* m Electilcat Influence Machines, 
which are now universally approved and adopted ho Physicists t 
(2) an Influence Machine which give* chaiges of electricity, 
alternating from positive to negadi'e with ei^ rotation of the 
disc (in this type the glass discs, without any metal upon them, 
are freely self exciting) ; (3) has delivered a lecture upon 
Influence Machines at the Royal Institution, April 27, 1888, 
and read papers at the Physical Society, April 17. I^l, and 
June 22, 1893. 


THE FLOW OF WATER. 

M ore than one hundred years ag'o, the French 
philosopher Coulomb caused a disc suspended by 
a torsion wire to oscillate m a vessel of liquid, and he 
thus ascertained that the resistance to vanous bodies 
under such circumstances, when the movement is a slow 
one, varies directly as the velocity of the motion. This 
law of resistance, it should be noted, is quite contrary to 
that of the friction between solid bodies as investigated 
by General Monn. Colonel Beaufoy, Froude, and others, 
however, found that, at higher velocities, the resistance 
varied more nearly as the square of the velocity The 
diflference of the two conditions in which the variation 
was directly, or, as the higher power, undoubtedly repre- 
sented on the one hand the condition of water in which 
the mere viscosity came into play, resisting the shearing 
stress of the layers in passing over each other, and on 
the other hand the condition when the breaking up of the 
water into eddying motion caused the resistance to 
become much greater 

Prof Osborne Reynolds, about 1883, investigated 
the critical velocity at which this change of state occurs, 
and gave calculations concerning the critical velocity, 
accompanied by an account of some beautiful expert 
nients These experiments showed the sudden breaking 
up at the critical velocity of the stream in a glass tube, 
the water in which had been flowing quite steadily until 
that particular velocity was reached 

Now with water flowing in a lube or channel with 
wetted sides the velocity is greatest in the middle, and, 
according to the generally accepted theory, is zerq at the 
sides If this be the case, it would seerii that m no event 
can the whole body of water m the tube break up into 
sinuous motion , for it is evident that, although it is 
possible to have one of tlie con.Iiiions by itself, viz the 
condition of lower velocity and parallel flow, it is not 
possible to have the other condition by itself, viz the 
condition of sinuous flow This leads irresistibly to the 
conclusion that at some point or otlier there must be a 
surface of separation between the two 

Such a surface of separation obviously requires special 
means in order to make it visible. When colouring 
matenal is introduced into water flowing under ordinary 
conditions, it mixes up at once throughout the whole 
mass If, however, air is injected into the water, it 
has been recently found that, in the portion in which 
the sinuous state exists, the small particles of air, which 
appear when viewed by the eye as a sparkling mass, 
prevent the tiansmission of light and reveal on a screen, 
when a special lantern apparatus is employed, the actual 
behaviour of the flowing water. Figs, i and 2 show a 
rectangular body placed in the stream under such 
conditions The lines of flow in Fig. 2 result from the 
use of slightly soapy water, which is used for the produc- 
tion of air bubbles , whereas in Fig. i the air is injected 
into perfectly clear water, and larger bubbles arc con- 
sequently formed. 

Now, if the above figures are examined, it svill 
be seen that round each there is a cleat border 
line indicating a condition diflfenng from that rn the 
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general mass of the stre.tm. This not only occurs with 
obstacles placed in a dowing stream, but m pipes as m 
Fig. 3 At the International Congress of Naval Archi- 
tects held at the Imperial Institute last July, this mode 
of representing the flow of water was brought forward 
for the first tune. It was then suggested that, m this 
clear border line the water was flowing in layers with 
parallel motion, while in the main body of the stream the 
flow was taking place with smuous, or broken-up motion, 
and that the change of critical velocity occurred at the 
il,arker border between the two This dark border is 
always more intense the higher the velocity of the flow, 
the width of the border becoming correspondingly 
reduced. 


1 r. I -Clew water (ihivk slieel). Fio, ■.-Soapy watar (ihiek nheet) 

As a good many important results turn upon this 
point, the subject has been pursued since that time by 
making a variety of experiments with bodies of varying 
degrees of roughness of surface, and. with passages 
of various forms One experiment, however, may be 
considered as a crucial test, which is to reduce the 
width of the channel itself, till it actually corresponds 
tilth the dimensions of the clear border This has been 
done with the result indicated in Fig 4, when what inav 
be called the air method of making the flow visible 
entirely fails, the clear border line disappearing and the 
air passing through, not steadily as oefore, out spas- 
modically, while the clear border line of separation 



Fic 3 —Narrow iwau|« nhowing ihin cl««r film 



Fig 4 — Pttlsage sitll furlher rcducwl, thowing failure of air method 


entirely disappears One further step is now obvious, 
and that is to obtain, if possible, a sheet of water as thin 
as the border line itself, and examine its behaviour The 
result of doing this has been btxusght forward in a paper 
read a few weeks ago at the meeting of the Naval 
Architects m London, when it was shown that in such a 
thm sheet of water stream line motion exists, thus 
indicating the absence of sinuous motion and the ex- 
istence of the motion of parallel flow alone. Under 
these conditions, while it is impossible to make the 
motion of water visible, as before, by means of air, 
colour can be used, and colour bands, corresponding 
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to the stream lines of the mathematician, can be ob- 
tained. Figs 5 and 6 indicate a comparison of these two 
methods to a semi-cylinder Fig 5. which is a case of a 
thick sheet, is an eddying mass of water all round, but is 
widest, of course, behind where the largest mass of 
slowly moving water exists. This case is particularly 
interesting, since it is a case for which the stream lines 
have been worked out on hydro-dynamical principles. 


and it IS found, by carefully working out a lest cast 
that for all practical purposes the results of the stre.am 
lines experimentally produced, agree with those theoret- 
ically obtained As is well known the lines of flow for 
heat and electricity can be determined mathematically in 
the same way as those for a perfectly incompressible and 
frictionless fluid Hence further verifications can be 


obtained by comparing th* theoretical Unes of force which 
have been worked out for electrical and magnetic 
problems Fig. 7 is a case of the flow of water thi'ough a 
hole (called in hydro-mechanics a “sink"), and which 
corresponds to the flow of electricity from an electrified 
body into one of the wires of a wire grating (see, Clerk 
Maxwell’s “ Magnejjsm and Electricity," Fig xm, Art 



Fig B —Inclined pUi)a m Ikin ibeel. 

203, Vol I , tilird edition) A still more remiarkable 
verification is that shown in F ig 8, which is the case of 
water flowing past a plate inclined at 45 degrees The 
central stream line has been predicted by Prof Lamb to 
be a hyperbola, which dividing on the plate would flow 
round it and re-form on the other side, flowing away 
exactly as shown in Fig 8, which figure can be compared 
with the illustration given in the treatise of Prof Lamb. 
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Having thus found a way of representing stream lines 
by colour bands, various electrical problems, and problems 
connected with the flow Of heat, can be solved in cases 



Fit. 0 — Secimn of *■{ rew sli tfl ^ir«i OtronU « ol'«ir in thin «h-t l). 



where it would be impossilile to obtain dircit inaihein 11 
ical solutions It is sufiicieiit foi the present puiposc to 
give one or two illusti.itions of the nppluution of the 
method to problems of interest lonnciied with the flow 



of water Thus, Figs 9 and 10 illustrate the flow re- 
spectively m the case of broad and narrow stream bands 
rq|md a section of the twin screw strut of one of Her 
Majesty’s cruisers This might of course be the section 
of a ship shaped vessel mov ing through the water, and as 
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IS well known the width apart of the diflerent stream 
tmes wsokl mdicate the pressure and velocity in the fluid 
at every point Thus stream lines can be obtained in 
such a case representing a process which for this form 
of section it would be praaically impossible to do by any 
mathematical process Figs, ii and 12 illustrate the 
flow of water through a passage which gradually enlai^es 
and then contracts The former case represents the flow 
under ordinary conditions with the thick sheet of water ; 
the latter case. Fig 12, being the flow of the colour bands 
moving in a very thin sheet of water One more case 
may be given even more remarkable than any of the 
foregoing, that is the case of a sudden enlargement of the 
section of a pipe Fig. 13 represents the ordinary case 
of a thick sheet of water in which the eddies and whirls 
plainly indicate why it is that such a large loss of energy - 
occurs under these conditions in a pipe, while Fig 14 
shows how a perfectly incompressible and fnctionless 
fluid would flow under the same conditions. This is, 
however, actually what occurs with a thin sheet of water 
with suitably arranged colour bands. 

*0 -> 


1*10 n —Sudden enlargemetu (thick sheet ) 



Fiii 14 —Sudden enlarKemenl (thin »heetX 


It may be well to remark that all the figures in this 
article are actual reproductions of photographs of flowing 
water, which have all been projected on a screen by 
means of a lantern at the two recent meetings of the 
Institution of Naval Architects H. S. Hlle-Shaw 


FORTHCOMING MEETING OF THE 
BRITISH ASSOCIATION. 

T he preparations in Bristol for the meeting of the 
British Association on September '; proceed apace, 
and local interest is now thoroughly aroused The 
material for the handbook is nearly all in the hands of 
the editor (Dr. Bertram Rogers), and most of it m type. 
Among the contributors we note the names of E. J. 
laiwe, F R.S. (Meteorology), C Lloyd Morgan (Geology 
and Prehistonc Archeology), A. BuUeid (Glastonbury 
Lake Village), A. T Martin (Roman Archaeology), 
I I.Atimer (History), J R Bramble (Architecture), Ur. 
13 S. Davies (Sanitation), J, W, White (Botany) J. M. 
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McCurrich (Docks and Tides), J Holman and H J 
Spear (Economics). 

It IS hoped that the representation from Canada will 
be a feature of the meeting, and that many of those who 
contributed so largely to the success of the Toronto 
meeting will take this opportunity of paying a return 
visit Committees with a view to furthenng this object 
have been formed in Toronto under the presidency of 
Prof Macallum, and in Montreal under the presidency 
of Prof Bovey It is hoped that the Mayor and the 
President of the Board of Trade in Toronto, the Minister 
of Education (Hon. G W Ross), the Secretary of the 
Royal Society of Canada (Dr J G Bourinot, CMC), 
the Piesident of the Canadian P.acific Railway (Sir W. 
Van Home, K C M G.), and other distinguished guests 
will be present at the meeting Among the names of 
those who are coming from the United States we note 
the names of Profs Henry F Osborn, J W Langley, 
H P Bowditch, R A Fessenden, R H Thurston, and 
J Mark Baldwin From the Continent among those of 
other eminent visitors are the names of Profs A von 
Kblliker, Ernest Hackel, Gustav Gilson, and Leo Errara, 
Dr Paul Toninet, Prof V Dwelshauvers-Dery, Prof 
Hugo Kronerker, and M C dc Candolle 

Arrangements are in progress for a biological exhibit 
at the Clifton Zoological Gardens Lord Llangattock 
has, we undei stand, consented to be the president of a 
representative honorary committee,and Dr A J Harrison 
IS chairman of the working committee of management 
Tanks are being constructed, and arrangements made 
for an exhibit from the Marine Biological Association’s 
station at Plymouth 

The provisional arrangements for excursions are as 
follows Saturday, September 10 (1) Bath, (2) Aust 
Cliff, with especial reference to geology , (3) Severn 
Tunnel , (4) Stanton Drew, and Sutton Court, returning 
over Dundry Hill , (s) Cheddar, vtd Yatton, Wrington 
and Burrington Combe , (6) Avonmouth Docks, including 
a steamer excursion past Clevedon, Weston, the Holmes, 
Barry, and Cardiff , (7) Raglan Castle and Tintern 
Abbey , and (8) Bradford-on-Avon Thursday, Sep- 
tembei 15 (i) the Bristol Waterworks, (2) Tort worth, 

by special invitation of Lord Ducie, for geologists , (3) 
Wells and Glastonbury, including the Lake Village , 
(4) Nailsea and Stroud, including Stonehouse, the Stanley 
Cloth Mills and Dye Works, Dudbridge, Minchinhainp- 
ton, and Frocestcr Court , (5) Bowwood, including Ave- 
bury and Silbury , (6) Longleat and .Sheerwater , (7) 
the Swindon Railway Works , and (8) Salisbury, Stone- 
henge and Amesbury Offers of hospitality in connec- 
tion with nearly all these excursions have been received 
and gladly accepted It is proposed to conclude with 
a longer excursion, starting on Friday, .September 16, 
to Exeter, Torquay, Dartmouth and Plymouth, returning 
over Dartmoor 


CITY BANQUET TO THE MEDICAL 
PROFESSION 

A T the Mansion House on Wednesday in last week, 
the Lord Mayor gave a banquet to the Presidents 
of the Royal College of Surgeons and Royal College of 
Physicians and leading members of the medical pro- 
fession This was the first occasion upon which the 
hospitality of the Mansion House has been extended to 
the medical profession as such, and a very large and 
distinguished company was present in response to the 
Lord Mayor’s invitation Lord Lansdowne, Secretary of 
State for War, was one of the guests, and in responding 
to a toast he announced that the Government proposed 
to make several concessions with regard to the rank of 
medical officers in the Army It is proposed to form— 
out of the Army Medical Staff and the Medical Staff 
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Corps— a Royal Army Medical Corps, the officers ot 
which will bear the same military titles as other officers 
of the Army. These concessions have been received 
with great satisfaction by the medical profession, and 
they will doubtless lead to a marked increase in the 
number of candidates for the Army medical service We 
give below a few extracts from some of the speeches 
made at the banquet 

In the course of his remarks, Lord Latisdowne spoke ns 
follows .— 


We are now about to deal with the large question in which I 
know the profession takes a deep interest-^the question of the 
status and rank of the medical officers in the army I base 
heard it said. Is not the title of “ Doctor ” or “ Surgeon ” a title 
by Itself which any one might be proud to wear ? But in the 
army rank means a great deal It is the outward and visible 
sign of that authority and consideration with which the place of 
a man is clearly dehned and designated, and it is necessary in 
the military profession that a man should have a proper military 
stamp Let me say in half a dozen words how it is that we in- 
tend to deal with this question We have made m former years 
various attempts to solve this question of titles by means of in 
gemous expedients, but the results have not been scry satisfac 
tory In some cases we have, I think, invented titles which for 
cumbrousness and cacophony would be hard to beat We now 
propose that the Army Medical Staff and the Army Meilicsl 
Corps should be formed into one coips The titles used shall 
be the simple, short, intelligible titles to which wc are all ac- 
customed We propose to give the corps military titles up to and 
inclusive of the rank of Colonel I have received some forcible 
hints that our scheme will be unsuccessful unle,s we proceed to 
the rank of Oencral But we in future intend to limit the rank 
of General to a very restricted number of officers, ill of whom 
will lie required to hold certain specific appointments carrying 
with them general command in the army, and they will be re- 
quired to command troops, if necessary, in the field I feel 
quite sure that it is nut intended that any departmental officers 
snail be given the rank of General under this scheme Her 
Majesty the (^ueen, whose good will towards the profession is 
well known, has signified her pleasure that the new corps shall 
be called the Royal Aimy Medical Corps 

The Lord Mayor, in proposing the toast of “The Medical 
Profession,” remarked I feel a peculiar pleasure in proposing 
that toast, liecause I think that this is the first occasion pn 
which It has been proposed within these walls 1 am delighted 
to welcome you here to night in the name of the citizens of 
London. I welcome you for more reasons than one In ihe 
first place I welcome you because for many generations past you 
have been intimately associated with the City of London I 
believe that the Royal College of Physicians, commenced in the 
City of London in 1518 The Koval College of Surgeons was 
intimately associated with one of our ancient City guilds— I 
refer to the Barber Surgeons Company There is another 
company connected with your profession, also one of the livery 
companies, which has its residence m the City of London at 
the present time, and we members of the Corporation welcome 
you heartily as having some connection with us both in times 


In replying to the toast, Sir Samuel Wilks (President of the 
Royal College of Physicians of London) expressed the satis 
faction of the profession at Lord Lansduwne’s statement Re- 
ferring to the historical connection touched upon by the Lord 
Mayor, he said There was a time when the two Colleges were 
City companies, and at that time they were under the junsdic- 
tion of the City and of the Lord Mayor , the same, I believe. 


applied to the other cities of Dublin and Edinburgh The 
Physicians and Surgeoiis existed nearly 500 years ago as distinct 
companies in the time of Henry VI , and at that time they were 
closely connected with the Corporation of London, and 1 believe 
they had to get their licence from ifie Lord M.vyor. The Lord 
Mayor of that time had a supervision over the instrumenu of 
the Suigeons and also over another class of persons connected 
with the Surgeons whose names I will not mention, although 
the Lord Mavor has done so One reads in books how often 
they had to fine these members of the College m sums of fir. %d 
and 3r 41/ for shaving jxills and trimming b^rds on a Sunday 
Sub^uently came the charter of the College of Physicuns 
which we obey at the present Ume, and twenty years after that 
came the charter given by Henry VI H. to the Surgeons The 
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celebrated picture by Holbein hang* in a hall cloie by. In that 
picture the King u preaenting the charter to the Surgeoni. On 
nu right hand are the physicians, Dr Chambers and Sir Willum 
Butts Previously to thus time I believe the two Colleges held 
an examination similar to the conjoint scheme at the present day. 

Sir 'Witliam MacCormac (President of the Royal College of 
Surgeons of England), speaking for surgery, said the members 
of the profession outside the army and those within its ranks 
were grateful for what the noble Marquis, the Secretary of State 
for War, had done for those who thus served their country in 
the Medical Department of the army He had agreed to 
grant the two great wishes which have been pressed upon 
him — army rank and the formation of an army medical corps. 
Passing to the historical connection mentioned. Sir William 
MacCormac said In the history of the City of London one 
might recall the names of many distinguished men in our pro- 
fession who have served their country in the wars The Father 
of English Surgeiy, Richard Wiseman, surgeon to King Charles 
I and Sergeant Surgeon to King Charles II , had an eventful 
career during the Civil War He was taken prisoner after the 
Battle of Worcester, and again while practising his profession 
nsasurgeon in the Old Bailey at the sign of the " King’s Head” 
he was taken to the Tower, and neatly lost his own head during 
the Commonwealth Almut the same time John Woodhall, a 
surgeon at St Bartholomew's Hospital, Surgeon-General to the 
East India Compan}', also a celebrated surgeon in this old 
City of London, who had served both in the army and in 
the navy, dedicates his curious work on surgery and the 
duties of the surgeon’s mile to the “ King’s most excellent 
Maiestie ” Charles I , and also to the Right Hon. Sir Morris 
Abbot, Lord Mayior Woodhall speaks of himself as an ancient 
master of the mysterie of Barber Surgeons, an old City com- 
pany which became transformed in lapse of time, let us hope 
improved, into the Royal College of Surgeons, while tlie 
Apothecaries, who did so much m their time for the profession 
of this country, and still do so, continue a» one of the City 
companies. So there ore points of contact between our pro- 
fession and the City of London 
Sir William Turner (President of the General Medical 
Council) proposed the toast of “The Houses of Lords and 
Commons,” coupled with the names of Lord Lister and Sir 
Charles Cameron, both of whom replied 

Sir George Diiffey proposed “The Health of the Right 
Hon the Lord Mayor '* In the course of his reply the Lord 
Mayor said , I have Inaugurated this dinner to night in the 
hopKB but not with the assurance that my successors will follow 
on with it I see no reason, lookmg to the facts that almost 
every other profession has lieen rccoenised in this hall, why the 
medical profession should not be included with them 


NOTES'. 

Thb first of the two annual conversaziones of the Royal 
Society was held yesterday evening, as we went to press 

The following fifteen candidates were selected by the Council 
of the Royal Society on Thursday last to be recommended for 
election into the Society — Mr 11 F Baker, Prof E W 
Brown, Dr A. Buchan, Mr S F Harmer, Mr. A. Lister, 
Lieut -General C A McMahon, Dr. W Osier, the Hon C A. 
Parsons, Prof T Preston, Prof E W. Reid, Mr. A Scott, 
Mr A. C. Seward, Mr W. A Shenstone, Mr II M Taylor, 
and Mr J, Wimshurst The certificates of these candidates are 
given in another part of the present number 

The annual visitation of the Board of Visitors of the Royal 
Observatory, Greenwich, will take place on Saturday, June 4 
The Observatory will be open for inspection by invited guests 
at 3 o’clock 

The seventieth annual meeting of the German Association 
of Naturalists and Physicians will be held at Ddsseldorf on 
September iS)-24. 

At last week's meeting of the Pans Academy of Sciences it 
was announced that the French Munster of Public Instruction 
had asked the Academy for an expression of opinion upon 

NO. 1489, VOL. 58] 


the snbject of the proposed law to change the natioDal tune. 
The communication was referred to a committee prevtously 
appointed to consider the proposed modiheationa 

The following are the names of the Royal Commissioner!, 
appointed to inquire and report as to methods of treating and 
dispooing of sewage — The Earl of Iddesleigh (chairman). Sir 
Richard Thome Thome, K C B , Prof. Michael Foster, Prof. 
Wdham Ramsay, Major General Constantine Phipps Carey, 
Dr. James Bum Russell, Colonel Thomas Walter Harding, Mr 
Thomas William Killick, and Mr. Charles Philip Cotton 

On Mohiby next. May 16, a special evening meetmg of the 
Royal Gdographical Society will be held in commemoration of 
the4aoth anniversary of the discovery of the Cjspe route to India 
by Vasco Da Gama A piper on the subject will be read by 
the President H R H the Pnnee of Wales, H.R H the 
Duke of York, and His Excellency the Portuguese Minister, 
Count de Suveral, have promised to be present The anniversary 
meeting of the Society will be held on May 23, and the annual 
conversazione will be held in the Natural History Museum, 
South Kensington, on the evening of Thursday, June 23 

The Council of the Royal < .eographical Society have awarded 
one of the two Royal medals to Dr Sven Hedin for his work 
m Central Asia, and the other to Lieutenant K A Peary, 
United States Navy, for his explorations in Northern Greenland 
The Council have also made the following awards — The 
Murchison grant to Mr H Warington Smyth for his several 
journeys in Siam , the Back grant to Mr. George P Tate for 
his survey work in Afghanistan, Baluchistan, especially Maktan, 
Aden, and on the Indus , the Gill memorial to Mr Edmund J. 
Garwood fur his geographical work in Spitsbergen during two 
seasons, m company with Sir Martin Conway ; the Cuthberl 
Peek grant to Mr. Poulett Wealherley for his exjiloration of the 
region between Lakes Mweru and Bangweolo. The following 
foreign geographers and travellers have been elected honorary 
corresponding members —Don Marcos Jimenes de la Espada, 
Don Prancisco Moreno, Buenos Ayres ; Marquis of Rio Branco, 
Brazil ; Dr Thoroddsen, of Iceland j Prof Kalzel, of Leipzig 

Sewral changes have have been made on the staff of the 
Geological Survey. The vacancy caused by the retirement of 
Mr George Sharman, senior Palseontologist, has been filled by 
the apjiointment of Dr F. L Kilchin as Assistant PaI.eonto- 
logist, under Mr E T Newton, t R S , rakxxintologist 
Dr William Pollard has been appointed an Assistant Geo- 
logist in the Petrographical Department of the Survey at 
Jermyn Street, m the room of Prof W W Watts , and Mr C 
B Wedd has also been ap|X)inled an Assistant Geologist, to All 
the vacancy causeil by the resignation of Mr C F. De Ranee. 
Mr H J Seymour has joined the staff in Ireland as Assistant 
t.eologist, to take charge of the petrograjihic work, in the room 
of Prof W. J Sollas, h R.S 

Ar a recent meeting of the Gesellsohaft filr Erdkunde held in 
Berlin, Dr Gerhard Schott, of the Deutsche Seewarte gave an 
account of the provisional plans for the forthcoming German 
deep sea expedition The expedition was originally suggested 
by Prof Chun, of Breslau, and it was at Arst intended to conAne 
its labours strictly to zoological research ; but the sum granted 
by the Imperul Parliament (15, OCXS/ ) is considered sufficient to 
allow of a comprehensive senes of physical and chemical observ- 
ations being undertaken as well Soundings will be made in 
little-explored regions in the eastern part of the Soath Atlantic, 
on the sub-Antarctic plateau to the east of the Cape, and in the 
immense stretch of the Indian Ocean between the equator and 
30* S lat. Special attention will be given by the chemists to 
analyses of the gas-contents of the waters at different depths. The 
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vesfcl, which will probably be chartered from the Hamburg* 
American line, » to be a steamer of at least 3000 tons, with a 
sea speed of not leas than 10 knots ■ the persotmel of the ex- 
pedition will include, besides Prof. Chun, a miTigating ofhcer, 
four Eoologists, a botanist, an oceanographer, a chemist, a 
doctor, and a photographer The expedition is to start in 
August, beginning work in the Faeroe-Shetland Channel, and 
going southward by the Canaries and Cape Verd Islands to the 
coast of German West Africa, where some special fishery 
problems are to be studied From the Cape, the meeting-place 
of the hot and cold waters to the east is to be examined, and 
if possible an excursion made southward to Prince Ldward 
Island Next the waters east of Madagascar will be visited, and 
after touching at Zansibar the expedition will work through the 
region of the Seychelle and Chagos Islands to Colombo, and 
thence back to Aden by the Eight degree Channel, returning to 
Hamburg from Aden direct The whole time occupied will 
probably be eight or nine months We hope shortly to publish 
a detailed account of the final arrangements of the expedition 
The death is announced of Prof D S Kellicott. professor 
ofsoology at Ohio State Uniiersity 

The Royal Agricultural Society has accepted the invitation 
to hold Us country meeting in York in 1900 

Prof Jphn Miinf has left England for a few weeks on a 
short tour, with the object of visiting seismological observatories 
in Italy, Sicily, and Germany 

The Croonian Lectures of the Royal College of Physicians 
of London will be given by Dr Sidney Martin on June 14, 16, 
21 and 23 The subject is the chemical products of pathogenic 
bacteria considered with special reference to enteric fever 
The Presidents of the Institute of Chemistry, Society of 
Chemical Industry, and Society of Public Analysts have sent 
out invitations for a reception to be held at the Royal Institute 
of Painters in Water Colours on Tuesday, May 24 

A MEETING of the Federated Institution of Mining Engineers 
will be held in the rooms of the Geological Society, llurlington 
House, on Thursday and Friday, May 19 and 20, under the 
presidency of Mr A. M Chambers 
It is announced in the AVto Bulletin that Mr J A Gammie, 
Deputy Superintendent of the Government Cinchona Plant- 
ation in Sikkim, has retired from that jxist, and Mr Rolicrt 
Pantling has been appointed his successor Both Mr Gammit 
and Mr Pantling went out to Calcutta from Kew 
At a meeting of the Essex Field Club to be held at Clung 
ford on Saturday, May 21, Dr H C Sorby, F R S , will lec- 
ture on "The Preparation of Marine Animals as Transjiarent 
Lantern-slides, illustrated by Characteristic I'orms of the Essex 
Coast ” The subject is one which has occupied Dr Sorby’s 
attention for some time, during his cruises off the const m liis 
yacht Glimpse The preparation of marine animals as lantern 
slides, so as to show not only their true general form, but also 
much of their internal structure, is as much a chemical os a 
biological problem, and different animals require very different 
treatment A generad account of the melhoils of preparing 
such slides was given by Dr, Sorby in a recent number of 
Nature (March 31, p. 520). ' The company of naturalists and 
others interested m the subject is invited by the Essex Field 
Club Cards for the meeting may be had of the Hon Secre- 
tanei, Buokhurst Hill, Essex 

On Saturday, May 14, the V orkshire Naturalists' Union, of 
which Prof. Michael Foster is now the President, will hold a 
meeemg at Clapham, Yorkshire, for the investigation of Ingle- 
borough and Bowland Knotts. Special facilities have been 
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obtained for the examination of the great Ingleborough Car*-, 
which can be traversed for a distance of ataiut half a mile. 
The aive is of little interest to the archseologist, no remains 
either of flint implements or bones having been found in it, but 
it is of surpassing Interest to the physical geologist and to 
those who wish to study the formation of different forms of 
stalactites and stalagmites An instructive leaflet containing 
notes on the geology and biology of the district has been pre 
pared for the information of the members of the Union 
The third International Congress of Applied Chemistry will 
be opened in Vienna on July 28, and will last until August 2, 
inclusive Prom the Chemical News we learn that the subjects 
of the Congress are as follows ; (a) Consultations concoming 
important questions in all departments of applied chemistry, 
and particularly of those the solution of which is a matter of 
public interest. (4) Agreement ujion methods to be considered 
internationally valid for the analysis of such products as are 
valued upon the basis of their chemical composition (i ) Agree- 
ment upon methods to be considered internationally valid for 
the use of the different chemical industries (rf) Discussion on 
questions of instruction in applied Chemistry, and consultations 
upon general affairs of chemists And (e) commencement of a 
friendly understanding between the representatives of the 
different departments of applied chemistry at home and abroad 
Papers to be read at the meeting should be in the hands of the 
General Secretary, M. F Strohner, Vienna IV/2, Schonburg- 
strasse 6, not later than June l. U is requested that no pajier 
lie longer than five pages octavo in print 
An automatic telephone exchange sj stem, which does away 
with the necessity for the staff of skilled operators at present re- 
quired at exchanges, is being intnxluced into this country from 
the United States by the Direct Telephone Exchange Syndicate 
Instead of ringing up the central station, re<iucaling the attendant 
to put him in communication with the person to whom he wishes 
to speak, and waiting while the required alterations are made 
on the switch board, the subscriber to an exchange worked on 
the automatic plan is himself able to connect his telephone with 
that of any other subscriber without the intervention of a third 
person Each subscriber has upon the front of hts instrument 
a circular disc pivoted at the centre, and having one-half of its 
circumference inscribed with figures from o to 9 If he wishes 
to communicate with another, he sets the disc so that the number 
of the other subscriber appears upon the dial, and he then finds his 
telephone in circuit with that of the person whose number he 
has indicated by his disc When he has finished his conversation 
he simply hangs his receiver on its hook Immediately, the 
switch which represents him at the exchange returns to its 
normal position, and communication is cut off A third sub- 
scrilier cannot get possession of the line until the first two have 
done with it , hence there is no possibility of interruption, and 
secrecy is a.ssured In the United States a considerable number 
of exchanges are in regular operation on this plan, and are 
stated to be proving perfectly satisfactory to their subscribers 
Thf Melloni thermo pile has of late years fallen somewhat 
into disuse For the detection and measurement of small 
thermal changes, the bolometer of Langley, the micro radiometer 
of Boys, and the extremely sensitive photo clcctru: cells of 
Minchin, have to some extent supplanted the older instrument 
In a recent number of the Zeit Instrumentenkunde, l“rof 
Heinnch Rubens shows that the cajiabilities of the onginal 
apparatus may be greatly increa.seil if proper care is given to 
the construction, particularly by reducing the thermal capacity 
of the couples. Antimony and bismuth are mechanically ill- 
smted for the purpose , he therefore replaces them by iron and 
the nickel alloy “ constantnn,” in the form of fine wires The 
thermoelectric “power” of an iron constantan single couple 
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u only about half that of antimony-bumuth, but the gain in 
Mutitivenew, due to leuened thermal capacity, quite out- | 
meatures thu defect. Prof Rubens has succeeded in making 
such a ihermo-pile with twenty couples in a line of 30 mm. ; 
the resistance is 3 5 ohms, and the E M F. 0*00106 of a volt 
per i" C Thu must be regarded as a very great advance in 
radiometry It would be interesting to compare thu instrument 
with photo-electric cells as regards their respective power of 
raeasunng stellar radiations. It should be noted that thu u not 
the first time an iron-constantan couple has been applied to 
thermal investigations. 

“Thr collapse of a spherical shell under pressure" is a 
problem which has long puzzled the minds of mathematicians, 
and one which both engineers and geologists would be glad to 
see solved An interesting senes of ezpenments in which a 
hollow hemisphere of metal was made to collapse by the pres- 
sure applied on top of it by another hemuphere or plane, u 
described by Prof. H. Schoentjes, of Ghent, in the current 
BuUtHn de I'Acadimn rayaU da Btlgtque (1898, No. 3). Prof 
Schoentjes gives excellent photographs showing various cases 
of collapse in s^ments ; trungular, quadrangular, pentagonal 
and hexagonal forms bemg all represented. The present paper 
forms the sequel to one published m 1890, and among the 
author's conclusions the following are noteworthy —When two 
similar hemispheres of 10 cm. diameter were crushed together 
by a hydraulic press with their summits in contact, only one of 
the hemispheres collapsed , the cavity formed was spherical, and 
was moulded on the undeformed hemisphere just as if the latter 
hemuphere were solid When a hemisphere of 15 cm diameter 
was crushed against one of 10 cm , the smaller one penetrated 
nine times out of ten into the larger one , the cavity was at first 
spherical, but afterwards its margin became polygonal In one 
case only (and the author could not succe^ in repeating the 
experiment), both hemispheres were deformed , the larger one 
first penetrated the smaller, but under a force of 80 kilogrammes 
the ^ge of the cavity began to penetrate the large hemisphere 
When a hemisphere was crushed by a plane the normal 
deformation was found to be hexagonal 

Thk mathematical theory of the propagation of earthquake 
shocks IS the subject of a somewhat interesting investigation at 
the hands of M P Rudski, an abstract of whose papers has 
just reached us {Anzetger dtr Akadtmte dtr iVtssenschafUH tn 


The summary of the Weekly Weather Report for the first- 
quarter of thu year, recently issued by the Meteorologlca) 
^uncil, shows that in all the principal wheat-producing dis- 
tricts, except the north of Scotland, there u a considerable 
defiaency in the amount of the rainfall ; while in the grazing, 
&c , districts a deficiency u everywhere shown Looking at 
the values for the winter half-year, the excess in the north of' 
Scotland is 3*5 inches ; this is, of course, due to the tracks taken 
by the areas of low barometric pressure The greatest deficiency 
occurs in the south of England and Channel Islands, where it 
amounts to 7 inches, and it exceeds 5 inches in the midland 
parts of England. As these values are for large dutnets, of 
course at some individual stations the deficiency is much more 

Wk drew attention last week to the important meteorological 
station established by the Corporation of Southport, and we are 
glad to learn that the municipal authorities at many other 
stations are not behind that place in recognising the value of 
accurate meteorological observations, and of placing the stations 
in connection with the Meteorological Office or the Royal 
Meteorological Society Among these we may specially mention 
the station established by the Corporation of Eastbourne, under 
the superintendence of Mr R Sheward, who has for many 
years published reports of the observations at that favounte 
sea-side resort, where every care has been taken to place the 
instruments in the best possible positions Eastbourne enjoys a 
large amount of bright sunshine, the average annual duration 
being 1719 hours, while for London the average is only 1340 
hours Mr Sheward bears witness to the value of the storm- 
warning telegrams issued by the Meteorological Office He 
states that since the establishment of storm signals there, m 
1893, no mishap has occurred to the fishing fleet, although his 
tables show that some serious gale-s have been experienced, 

The Bureau of Agriculture and Immigration of the State of 
Louisiana has recently issued the first volume of a treatise on the 
history, botany, and agriculture of the sugar cane, and the 
chemistry and manufacture of its juices into sugar and other 
products, by Prof W C Stubbs, Director of the Audubon 
Park Experimental Station at New Orleans One chapter is de- 
voted to the botanical relations of the plant, one to its anatomy 
and physiology, one to its modes of reproduction, and one to 
bactenological notes on red cane 


/CraMau, November 1897). The author examines the consequences 
of the assumption made by Prof. A Schmidt, of Stuttgart, 
that the wave-velocity in the interior of the earth is a function 
of the radius vector, which decreases as the latter increases. 
Under such circumstances, the rate of propagation of earth 
quakes along the earth’s surface decreases from the epicentre 
outwards till a certain circle is reached, and then increases up 
to the antipodes of the epicentre The position of the bound- 
ing circle in question depends on the depth of the disturbance, 
and M. Rudski considers it possible, from observations of 
earthquakes, to determine the relation between the wave- 
velocity and the radius vector 

A SERIES of obscrvatioru of the temperature of the soil at the 
observatory of Catania from 1892 to 1896 has been published by 
Dr. Emmanuele Tringali in the Atti dell ’Aecademia GtMH$a dt 
Setenu Naiuralt In addition to confirming the well-known 
laws according to which the diurnal and annual variations of 
temperature decrease and undergo retardation with increasing 
depth. Dr. Tnngali finds that at Catania the velocity of trans- 
mission of the diurnal fluctuations is about 30 cm for every 7} 
hours, and that these fluctuations become practically unim- 
portant at a depth of 60 cm., where they only amount to a few 
tenths of a degree when the atmospheric temperature changes 
as much as 17*. 
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The plant yielding what is known in commerce as Ceara 
rubber or Mani9oba, and shipped from the Brazilian ports of 
Ceara, Bahia and Pernambuco, was identified at Kew eleven 
years ago as Afamhot Glaziovtt, Miiell Arg Specimens of the 
plant were sent from Kew to our Colonies and possessions 
which seemed suitable for its cultivation, and the results of the 
attempts to introduce the Ceara rubber tree are described in the 
latest issues of the Kew Bulletm (Nos 133-134, 1898) The 
following IS a summary of the informalion thus obtained, and it 
furnishes another example of the valuable work done by Kew in 
the endeavour to increase the natural resources of British pos- 
sessions ( I ) The plant is readily propagated both from seeds 
and cuttings Seeds are abundantly produced in almost every 
part of the world where the plant has been introduced They 
may be gathered from plants when only three to five years old. 
There is therefore the great advantage that a large area could be 
planted within a comparatively short period. Sowing the seeds 
in the position where they are to grow permanently is umversally 
adopted in Brazil. It is possible, if adopted elsewhere, this 
plan would greatly reduce the cost of establishing plantations, 
(a) The Ceara rubber plant is very hardy, a fast grower, free 
from insect and fungoid attacks, requires little or no attention' 
when once established, and thrives in poor, dry and rocky soils 
unsuited to almost any other crop It is evident, however. 



May 12, 1898] 


NATURE 


th»t the yield of a few trees cannot be remunerative, and 
only U»ge areas can hope to make the industry a paying one 
(3) It produces a good class of rubber, second only when well 
prepWfd to the best Para rubber For this there is a steady 
and continuous demand. The yield per tree is apparently small, 
but a return is obtained earlier than from any other rublier 
plant With thick planting and judicious thinning as the trees 
grow up, It may be jiossible to increase the yield hitherto re 
corded { while with skilful treatment the permanent trees may 
be tapped twice yearly, and lost in a productive state for fifteen 
to twenty years. (4) In spite, therefore, of the apparent want of 
success which so far has attended experiments with Ceara rubber 
plants in Ceylon and other countries, the increa.sing importance 
of rubber as an article in large demand in all civilised countries 
at good prices, suggests a reconsideration of the merits of this 
interesting plant In many of our Colonics possessing a dry 
climate and a poor stony soil, it is possible that large areas 
could be profitably occupied with Ceara rublier trees so grown 
as to provide annual crops for tapping 

M* D A. On ( IIHIST, Director of the Agricultural Depart- 
ment of the University Fxtension College, Reading, has issued 
his fourth annual report upon the held experiments carried 
on dunng last year Since 1894 field exi>eriments have been 
made at the College, and the results have been of distinct service 
to agriculturists The County Councils of Berkshire, Dorset, 
Hampshire and Oxfordshire co-operate with the College m this 
work through their Technical Instruction Committees , sub 
sidles being granted by these bodies to the College to meet the 
expenses. During the season 1897 the work included the test 
ing of manures on most of the principal farm crops, and a 
further development was made in the direction of carrying out 
field experiments of a more continuous character, such as the 
effect of manures, applied at the beginning of a rotation of 
crops, throughout the whole rotation The results of all field 
experiments are of much more value in the locality in which 
they are carried on than elsewhere , nevertheless, Mr Gil- 
christ’s report gives much useful information as to the effects of 
various manures on different crops, under very different con- 
ditions of soil ; and from this, tolerably safe general conclusions 
may be drawn The .Agricultural Dejiartment of the University 
Extension College at Reading may indeed be compared with 
the agricultural experiment statibns of Canada and the United 
States, for it is performing, so far as it is able, the functions of 
those institutions by conducting inquiries of value to ogricul 
tuiisti, and acting as a reference bureau 

Wb have received from P, K Korloff, member of the last 
KussUd Tibet expedition, a very interesting contribution to 
the Lob-nor controversy It is issued by the Russian Geo- 
giaphioal Society as a pamphlet (" Lob-Nor”), and contains 
the Russian traveller’s remarks concerning the lakes discovered 
by Sven Medin, fur which the Swedish explorer claims to be 
the true Lob nor ; while the lake Kara koshun kul, discovered 
by Prjevalsky, and described by him as the Lob nor, would be, 
>n Sven Hedin’s opinion, but a secondary and temporary basin 
P K. Kozloff gives in his pamphlet all materials which may 
enable the reader to come to an independent opinion, namely, 
a map of the region, embodying the Russian surveys and 
Hedin’s discovery , a copy of the Chinese map upon which 
Ridttlioffen and Hedm based”' their argumentation ; and 
abstracts from Prjevalsky's, l^yevtsofTs, Bogdanovich’s, Hedin's, 
and KosloS’s descriptions of the Lob nor region The map 
already shows to what extent Hedin’s claims are admissible. 
Th« anthor then discusses Rlchthoffen’i and Hedin's arguments. 
The Chinese map, which gives to the Lob-nor a more northern 
portion than the position occupied by Prjevalsky’s Lob nor, 
Kostoff shows, is wrong, because it gives to the junction of 
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the Tarim with the Konchc daria (Airylgan) a much more 
northern position than was found already in 1765 by the 
Jesuits, and confirmed since by General Pyevtsoff In fact, 
most of the positions on the Chinese map have more northern 
latitudes than the real ones The lake Khas of the 
same map, with which Richthoffen and Hedm wintcU to 
identify Prjevalsky’s Lob nor is, beyond any possible doubt, 
the lake Ghos of Prjevalsky, situated beyond the Nutsitu ridge 
marked on the Chinese map As to the chain of four lakes 
discovered by Hedm, of which the southern only had been 
previously visited by KoilolT, they have been formed by the 
Konche daria, which, coming from the north-west, is con 
tinually shifting its bed in its lower part towards the right, 
j A westwards The desert in the north of the Ix>b nor has 
been formed through that shifting of the lx;d of the Konche 
daria, and the chain of lake shaped enlargements of the old 
bed of the Konche daria, the Ilek, for which Hedm claims to 
be the historical Lob nor, is nothing but a temporary form 
alion, due to the rightward shifting of the river bed Korloff 
develops this hypothesis with much skill, and concludes that 
Prjevalsky’s I.a)b nor (the Kara koshun kul) must have extended 
much further northwards and eastwards , but the lowest part 
of the depression, which is occupied by this lake, always was 
the historical Lob nor 

The additions to the Zoological .Society’s Gardens during the 
past week include two Sooty Phalangers (Trichosurin fuh- 
i'tit0sus, i 9 ) from Tasmania, presented by Mr A Walley , four 
Common Vipers ( Vtfitra berus), British, presented by Mr J 
Amos, a Salvadoris Cassowary (Casuartus salvadont) from 
New Guinea, a Glaucous Macaw [Anodorkynihus glatHus) from 
Paraguay, a Common Chamreleon {Cha/melean vulgarts) from 
North Africa, dejxisited , a Common Zebra [/ijnus tebta, 9 ), 
bred in Amsterdam ; six Garganey Teal (Querquedula (traa^ 
3 d . 3 9 )> European, purchased 


OUR ASTRONOMICAL COLUMN. 

The Spblckum of Hydrogen in Nebula: —If hydrogen 
gas in a Geissler tube l)c examined spectroscopically, the 
brightest line observed is Ho If, on the other hand, the lines 
of hydrogen in nebulae be examined, H/3 may sometimes be well 
seen, while Ha, the C line, can scarcely be detected To 
account for this ap|)arent change of intensity several investiga- 
tions have been male, and as long ago as 1868 Lockyer and 
Frankland showed that the hydrogen spectrum could be reduced 
to the single line Hff under certain conditions of temperature 
and pressure Prof Schemer has recently investigated the 
question of the luminosity of hydrogen in the nebula; [Astro 
phystial Journal, No 4, April 1898), and he has attempted to 
introduce •’circumstances approximating to those under which 
the nebul.-c emit light ” to find out whether objective changes 
can be produced in the spectrum of hydrogen in an attenuated 
Slate, or whether the subjective weakening of the light is the 
determining factor, and if so to what extent By exciting 
lubes filled with hydrogen in the field of a Tesla high tension 
transformer, the space surrounding them having a tumi>erature 
of alxiut - 200° C., Kixh’s investigations were confirmed that 
the spectrum of hydrogen did not change when the surrounding 
temperature was reduced as low as - 200° C Prof Schemer 
next investigated the physiological disappearance of the Ho 
line, and without entering on the procedure adopted, which is 
described in the journal referred to above, we will liinit our 
selves to the result. The absence of the Ho line in the hydrogen 
spectrum 11 due to physiological reasons, and it is consequently 
not jiermissible to deduce from this jieculiarily of the hydrogen 
spectrum in the nebula, any conclusion whatever concerning the 
physical conditions under which the light emission of these 
celestial bodies takes place Whether certain nebula; may not 
prove exceptions to this rule, is to be left an open question , it i& 
certainly not impossible that such may be the case 
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The Movement ot the Earth’s Polar Axis 18900- 
1897 5.— To the Astr. t/ackr. (No. 3489) Prof Albrecht con- 
tributes a short abstract of an investigatibn which he has pust 
completed on the path of the earth’s polar axis. In a previous 
numMr of the same journal (No. 3333) he gave the result of a 
similar piece of work for the period istjo'o-iSpS 3. The mass 
of matettal that has since accumulated has led Prof Albrecht to 
reinvestinte the motion from the beginning, or, in other words, 
to trace flie movement of the pole for the whole period 1890 o- 
1897 ’5. An examination of the resulting curve shows that from 
the year 189010 1895 a decrease in the amplitude took place, the 
curve towards the time of the latter year oeing not very far dis- 
tant from the position of the mean pole. From 1895 the ampli 
lude began to increase, but without reaching the value of that 
attained in the year 1890 The curve during the interval 
1897 0-97 '8 approached the mean pole by quite a tenth of a 
second more than it did during the period 1^0-^ 5 Prof 
Albrecht consequently [loints out that since the curve does not 



repeat itself after a ptniHl of seten years, the orbit of the pole's 
movement cannot he represented by a term of twelve and of 
fourteen months [leriod 

Comparing the observed and calculated values of he 

is led 10 infer that a |iart of the series of observations is more 
or less affected by systematic errors, the great portion lieing due 
to refraction disturbances To remedy this m uitiirc it is pointed 
out that greater care must be taken to ensure equality of re- 
fraction towards the north and south by having large openings 
(shutters) in the observing room, and by placing the instrument 
central as regards the shutters. Further, mention 1$ made of 
the locality of the observatory, and such positions should be 
chosen where the land and vegetation conditions towards the 
north and south do not ofler great contrasts 

Comet 1 ’erkine (M \K( h 19) - The following ephcmeris 
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During the present week the comet approaches the vicinity of 
the well known great cluster in Perseus 
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The Northern “ Durchmusteruno A committee, 
consisting of Frols E C Pickcriitf, J. 0 Hagm and M B. 
Snyder, informs us {At/rapAysua/ fottmal. No 4, April 1898I 
that a new edition of the DwrekmusUrung is being prepat^ bv 
the Bonn Observatory, and will shortly be pubbsned, provldea 
that subKnptions for a hundred copies at seventy marks each 
are promued The fact that the original edition of Una work 
IB exhausted, and that the pnee ask^ was exceptionally low, 
should have induced many libraries and institutions to h»ve 
Uken this opportunity and become possessors of the work. It 
IS stated that after May t of this year the price will be raised to 
one hundred and twenty marks, so that, if this date be adherdd 
to, the opportunity fur obtumng copies at the cheaper price lias 
been missed 

The Astronoshcai Society of Wales.— I n this column 
we have several times referred to the excellent work the 
Astronomical Society of Wales is doing m promoting the study 
of astronomy and the allied sciences. The Society has just 
published in a new form and under somewhat new conditions 
the first issue ot their quarterly journal, the CambruM Natural 
Observe!, which it is hoped will appear regularly In the 
intruduLtion wc arc told, “ for some reason or other science 
does not seem to flourish in Wales ; yet, the opportunities for 
the ubservalion of natural phenomena— using tnese words in 
their broadest sense— are neither few nor unimjiortant.” May 
the influence of the Society tie so effective that such a statement 
as the above will m the next few years cease to be accurate 


SEA-BEACf/ES AND SANDBANKS^ 
■THIS paper is the sequel to one on “ The Formation of Sand- 
^ dunes,” m the Geographical Journal, March 1897 It 
embodies a research upon the processes which distribute the 
detritus which enters the sea at its margin, and upon the 
behaviour of the material distributed. 

Fine mud settles through water with such extreme slowness, 
that wherever the bottom is disturbed by wave8(say, to the edge 
of the continental shelO it cannot anchor itself upon the liottom 
even during the slack water of the tides, so that the action of 
gravity is cheated This leads to the conclusion that the transit 
of mud down the slope from the shore is not due to the action 
of gravity, but that the principal factor determining the well- 
known direction of muil-lransi>ort is the diminution of intensity 
of bottom agitation from the shallows to the depths. 

The usual condition of sea-water is one of oscillation which is 
not quite symmetrical in amount (1 «, there is often a prevailing 
drift in one direction), and which is scarcely ever symmetrical in 
intensity, a short quick motion one way being balanced, as far 
.IS the movement of the water itself is concerned, by a long 
slow motion m the reverse direction 

The author shows how suitable oscillation on a seaward slope 
will set shingle travelling shoreward, and sand simultaneously 
travelling seaward 1 he condition of the transport of shingle 
(gre.»l intensity of motion) keeps most of it close against the 
shore, often in a bank or beach , while the inability of mud to 
settle except where the water is quiet causes it, as we have seen, 
to accumulate in mud flats lieyond the limits of wave-action. 
The acLumulations of sand are of greater variety, for, although 
the mean term in sue, it possesses a greater independence of 
motion, or persistence, or effective inertia, than either of the 
extreme terms Mud (by which is intended throughout such 
characteristic marine mud as the well-known ‘‘blue mud”) 
olitys each slightest swirl of the water , it follows almost exactly 
the stream lines ; and it is only in the slow settlement of the mud 
in still water that muddy water Ijchaves otherwise than as an 
emulsion Shingle, again, is not raised to any great height from 
the bottom, and sinks so swiftly that it does not take a tong free 
flight in water Hence, when it is moving it fotlowa sTmost 
precisely the direction of the momentary movement of the water 
Sand, on the other hand, is frequently churned up to a con- 
siderable height from the bottom, and often has a long free path ; 
hut when the stream-lines of the water are suddenly deflected, 
whether vertically or horizontally, inertia carries the sand on, 
the stream lines of the sand being deflected less than those of the 
water Similarly, when the current slackens the sand flinn 
Itself forwards, as is so noticeable in the ripphng of sand 1^ 
r By Vaugtisn Cornish, M Sc (Vict Univ ). (Abstract of a papsr rsad 
hrfure the Royal OeoKraphical Society oa Match i6, publuhed in tb* 
Ceegrnghual Jmriml ) 
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waves. It is owing to its persistent motion that sea-sand accu- 
inalatet in vast buks where it is flung by the sudden bending 
on checking of currents (eg. at tidal nodes), or where it is 
dropped during tumultuous mixing of waters. 

The stash <5 the waves, owing to percolation, piles up the 
pebUes thrown forward by the breaker, forming a bank, or 
ndge, or Full, and this is the action proper to the sea on a shore 
of Mingle. 

The piling up of the ndge goes on, iu height and steepness 
increasing, until the wash can reach no higher, and the steepness 
of the n^e at each point is such that the assistance which gravity 

C IS to uie down-flowing surface stream counterbalances the 
of transporting power due to percolation at that level This 
is the equilibrium profile or regimen of the k till Now, the greater 
the volume of water flung forward by the breaker, the greater 
IS the depth of the back-flowing surface stream, and thus for the 
same site of beach material the carrying power of the back 
wash is more nearly equal to that of the on wash Consequently, 
in a given locality, the regimen slope of beach proper to a rough 
sea is not so steep as that for a quiet sea 

It IS evident that the greatest amount of transport c.m occur 
when the sea acts upon the greatest quantity of shingle— that n 
to say, when the sea is at its highest level The Iransporlmg 


number of fine ^ms than by the attrition of a small number of 
coarse grams This increase in coarseness will continue until 
the beach matenai is brought to a uniform size, when the grading 
proceeds as in 1 

/aw 3 — If the material be mostly coarse stuff, with a small 
I admixture of fine stuff, then, as we recede from the extremity, 
the gram of the beach will become finer, for the attrition of a 
great number of large particles has a greater effect upon the 
average size of the material than the removal of a small number 
of fine particles 

By combining 1 and 3 we can deduce corollaries applicable to 
the case of a beach fed from both extremities 

/aw 4 —The gram of the beach is (ct/eru taribus) coarser 
where the beach is exposed to the heaviest breakers This law 
follows from what has been said on the action of the back-wash, 
and on a “critical size ” of beach material 

Imw 5 — The grain of the beach is [teterts parthus) coarser 
near the “weather” end of a promontory Thus, if west be the 
weather sale, and the end of a long lieach is protected from the 
east by a headland at the eastern extremity, then both large and 
small pebbles will travel eastward alonj' the beach in a ucsUrly 
wind, but only the small ones are carried back from the )iro- 
montory during an east wind, so that the proportion of large 


power increases in a more rapid 
ratio than the rise of level, owing 
to the circumstance that moat of the 
shingle IS accumulated on the land 
ward side of the beach, where its 
thicknesi; is greatest It follows that 
a wind blowing m the direction of 
the flood tide will have an advantage 
in shingle-transpurl over the wind 
which blows with the ebb , for the 
former, by opposing the turn of the 
tide, tends to increase the duration of 
tidal high water, and to dimmish the 
duration of tidal low water Thus, 
although the forces of currents may 
be equal and opposite m the two 
cases, the opportunities of action on 
shingle are greater when the wind 
blows with the flood tide Again, 
the Waves break most violently on 
the steep beach near high tide mark, 
which further increases the effect of 
prolonged high water in promoting 
transport The along-shore wind 
which IS accompanied by a low 
barometer has a corresponding ad 
vantage of opportunity over the 
along-^nre wind which is accom- 
panied by a high barometer, and 
the wind along-shore which blows 
from the greater expanse of water 
over the wind which blows from the 



No stony particle of less than a certain critical size can remain pebbles to small is increased as we mar ihe promontory from 
Mrmanently on a beach, but is ultimately swept out to sea the west This is, m fact, similar to the case of the sorting of 
This critical size is greater on a coarse grained than on a fine sand from shingle liy unsymiiietrical osrillation 
grained beach, for the regimen slope of the former is steeper, The author consulers that tin cliitf factors whicli determine 
and gravity therefore gives greater assistance to Ihe hack-wash Ihe obseried grading of the Chesil Bench are as follows - 
It is well known that every particle upon the surface of a beach (i) The beach is fed at both ends (Bridport and Chesilion) 

suffers attrition, whence the conclusion has been too hastily (2) The matcriil fed in at the west end is mostly fine, owing 

drawn that the gram of an isolated beach naturally becomes chiefly to the natural groynes at (.olden Cap and Thornconibe 
finer as the distance increases from the extremity where the beach (3) The material fed m at the east end 15 mostly coarse, owing 
IS fed with detritus. Now, it is to be noted that whereas the to the nature of the local rock and the mode in which it is 
attrition of the particles tends to lower the average size of the supplied to the foreshort 
shmgle, and hence to make the grain_ of the beach finer, the (4) The mam drift of water is easterly, but 

removal of particles of less than the critical size raises the average (5) Of the fine shingle cairied eastward from Bridport, much 

dimension of the shingle. Hence we may deduce the following is brought back liy waies from the east , whereas 
laws of grading of Beach skingle applicable to a beach feil (6) The strong outset at Chesilion removes such fine stuft as 
entirely at one extremity, whence the material travels along the may be there supplied from Portland 

Bench. — (y) The largest waves converge on Cliesilton from both sides 

/aw I — If the material be of uniform size, the grain of the The formatfon of a Iieach ndge, or Full of sand, is well seen 
beach becomes finer as we recede from the extremity when the sand is being brought in during oil shore winds Sand 

/aw t, — If the material be mostly fine stuff, with a small ad- being readily raised by upward-switling water (which is 

mixture of coarse stuff, then (unless the coarse stuff be very equivalent to suction dredging), the Imilding up of a Full of 

friable, and the fine stuff very durable) the grain of the sand in front of the breaker is accomnanicil by the excava 

beach will become coarser as we recede from the extremity, for tion of a trough, or Low, at the back ol the breaker This is 

the average size is more affected by the removal of a large roughly similar to the simultaneous excavation and elevation 
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which produces the ndge and furrow so well known as ‘'ppple 
mark ’ Fine dust or mud settles too slowly, coar'-e shingle too 
quickly, to lend themselves readily to this mode of distribution 
by waves. A Low is dredged out in sand when the breaker 
line remains stationary for a time, as duiing tidal high 
water. During the ebb of spring tides, a lagoon is often loft 
between the lieach and a second stretch of sand This lagoon 
marks the strip where the breakers act during the period of neap 
tides At low water of spring tides, the belt of sand beyond the 
Low IS a sort of beach, the seaward face of which is where the 
wash of the waves acts Beyond it, during the continuance of 
the spring tides the breakers commence the formation of a 
second Low When the tide is up and the sea is ri,ugh, there it 
an outer line of breakers on the bank, which is locally called 
the Ball 

The connection between tidal nodes and the accumulation of 
sandbanks is dealt with, and the analogies with sand dunes are 
pointed out 

With regard to the sanrlbanks which accumulate on the more 
sheltered side of headlands, a good example of which is the 
Shambles shoal, eastward of Portland Bill, it is pointed out that 
the materials (broken shells, &lc ) which form the Shambles 
sandbank are not deposited in still water The sand deposits 


from the mixing waters of meeting streams, an eftect that is 
not surprising when we consider that the mixing of waters is 
achieved by vortices 

The checking and deflection of the streams is prolxibly not 
nearly the whole of the mechanism by which the deposition of 
sand is brought about where a river meets the sea A great part 
of this eflect is probably due to the motions which attend the 
mixing of waters, a process which an|>ears to be almost as potent 
a factor in the formation of sandbanks a-s is the mixing of airs in 
the production of clouds 


THE BACTERIAL CHARACTER OF CALF- 
LYMFH 

Q uite a flutter of exciiement was produced in the ranks of 
the anti vaccinators by the public announcement, made 
rather ^ore than a couple of years ago, that lymph used for 
vaccination purposes frequently contained an immense numlier 
of bacteria, sometimes as many os two and one half millions in 
a single cubic centimetre, and that amongst this vast microbial 
population forms were repeatedly present which, on inoculation, 
proved fatal to animals A cerlain measure of authority was 
^ven to this communication, inasmuch as its author. Dr Ijind- 
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mann, claimed to have carried out a very large number of ex- 
perimeiits in support of his assertion , and his results were, 
moreover, brought before the well known German Association 
of Naturalists and Physicians at one of its yearly meetings 
Coupled, as Dr laindmann’s conclusions were, with the recom 
mendation that only lymph should be used for inoculation 
purposes which had been officially declared germ-free — or, at 
any rate, devoid of pathogenic bacteria— his announcement gave 
such an impetus to the anti-vaccination crusade, and occasioned 
so much public discussion, that the Prussian Ministry felt it their 
duty to appoint a Commission to inquire into the character of 
calf lymph Meanwhile independent experimental inquiries 
were also started by various investigators, and amongst these 
Dr Neidhart was able to show that Lindmann’s assertion that 
the red inflammatory margin of the pustules so frequently 
noticeable was directly due to the action of the bacteria present 
in the vaccine was not correct, inasmuch as such symptoms were 
produced when lymph quite free from bacteria was employed, 
whilst they were often absent in cases where the lymph was 
prmed to be teeming with bacteria The hysterical excitement 
caused by the circulation of Landmann’s sensational statements 
was, howeier, considerably abated by the publication of the 
masterly report drawn up by Frosch upon the very large 
number of most valuable expenments 
undertaken in a purely scientiiic, 
uncontroversial spirit by the 
Prussian Committee of inquiry above 
referred to 

This document completely refuted 
I.andmann's statements, and showed 
that the alarming conclusions arrived 
at by him had no real foundation in 
fact Frosch further indicates, as the 
result of careful expenment, the best 
methods and most suitable precautions 
to be adopted in the inoculation of 
calves and the collection and applica- 
tion of the lymph, pointing out in 
the latter connection that local irrita- 
tion from vaccination may be greatly 
moderated by dilubng the lymph with 
glycennc 

These reassunng results were again 
independently connrmed by Kirchner, 
of Hanover, who, in extensive ex 
aininations of calf lymph, found on 
no single occasion any [lathogenic 
bacteria 

In the current number of the 
/fitschrift fur Hygiene the question 
has been again brought to the fore 
by the publication of elaborate ex- 
[lerimental researches on the bac- 
terial character of calf-lymph by Dr 
Dreyer, of the Hygienic Institute of 
the University of Giessen , 

Careful quantitiitive determinations of the bacterial contents of 
calf lymph showed that the initial number of microbes present 
may vary considerably, and that in the majority of cases it is 
very large indeed— on one occasion reaching as many as 174 
millions in one cubic centimetre Within twenty-four hours, 
however, a great diminution lakes place , but this decrease does 
, not continue at the same rapid rate Thus, to cite one instance • 
a sample contained on the first day of its collection over 2^ 
millions of bacteria per cc , after five days, 112,750, after 
I eighteen days there were still, however, 111,765 present. 

] borne forms persist over very long penods of time , Dreyer 
I observed bacteria after a lapse of five months, whilst Kirchner 
! found 550 in a cubic centimetre sample over a year old 
I To determine the pathogenic character of l^mph-liacteria, 
Dreyer inoculated, subcutaneously and intrapentoneally, both 
mice and guinea-pigs Out of thirty five mice thus treated 
only two succumbed, one to subcutaneous and the other to 
intrapentoneal inoculation , in none of the other animab was 
I any reaction perceptible As regards the guinea pics, in no 
I single instance did any result follow the intraperitoneal inocula- 
tions, whilst m nearly every subcutaneous inoculation a Small 
and insignificant abscess was observed to form at the point of 
inoculation 

Not satisfied with these expenments. Dr Dreyer expen- 
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mcnted upon himself and inoculated his arm each time with 
some of the same lymph he used for the mice and guinea pigs 
lively, but in no case did any reaction worthy of record 

In order to determine more particularly the qualitative 
bacterial character of these vanous samples of calf lymph, 
plate-cultures were also made and pure cultures obtained of 
different bactena, which were subsequently inoculated both into 
mice and into his own arm In two cases coccus forms proved 
fatal to mice, whilst in the other inoculations no symptoms of 
importance followed. As regards the inocuKrtions practised 
upon him^lf with these pure cultures, nothing more significant 
than a slight abs<;ess resulted, except on one occasion when an 
affection of the adjoining lymphatic glands was exjverienced 

In commenting upon these results. Dr Drcyer states that it 
should be borne in mind in connection with those instances 
where fatal results followed the iniroiluction of the lymph into 
mice, that, in the first place, the mode of inoculation obliged to 
tie adopted was not really comparable to the simple incision 
made in the case of human vaccination, and that, secondly, the 
quantity of lymph employed relative to the sue of the animal 
was far greater than is the case in ordinary inoculations More 
over, the two pathogenic results which followed the inoculation 
of a pure culture of a coccus form do not constitute any 
justifiable plea for the abolition of calf lymph vaccination It 
must be remembered that the conditions of such pathogenic 
infection are very different from those which may be present in 
ordinary inoculations, should pathogenic bacteria originally be 
present in the lymph, for, in employing a pure culnvation of a 
particular micro organism, the latter is introduced into the 
system in immeasurably larger numbers than would be the case 
were it introduced direct with the lymph 

We would, in conclusion, recommend the closing paragraph 
of Dr Dreyer’s memoir to the consideration of tnal noisy 
section of unreasoning obstructionists who may, even in his 
expenments, endeavour to find some support for their crusade 
against the vaccination laws “ I consider, therefore, that I may 
conclude from my investigations that the latter afford no support 
which justifies the fear that animal lymph as at present pre- 
pared can produce any senous injury to those inoculated 
with It ” G C Frankiani) 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Oxford —The Junior Scientific Club held its l88th meeting 
at the Museum on May 4 After the Treasurer's balance-sheets 
had been read and carried, Mr A F Tutton discoursed on 
the Glaciers of the Pennine Alps, illustrating his remarks by 
numerous lantern slides Mr H E Stapleton (St John’s) 
read a paper on turpentine extraction in the Southern 
States —The Officers for this term are President, Mr W 
E Moss (Trinity) Chem Sec , Mr F Sorldy (Merton) 
Biolog Sec , Mr. E (,urney (New Coll ) Editor, Mr H F 
Stapleton (St John’s) Treasurer, Mr W E Blackall (Non 
Coll ), Committee, Mr W B Billinghurst (St John’s), Mr 
C E A Wilson (Ch Ch ), Mr F P Nunneley (B N C ), 
The conversazione will be held on May 24 — Tuesday in Eights’ 
Week— at 8pm 

Cambrido.R, — A University lectureship in applied mathe 
matics will be vacant at the end of the academical year by the 
resignation of Mr R T Glazebrook, F R S Applications are 
to be sent to the Vice Chancellor by May 17 
The Smith’s pnzes art awarded (i) to Mr E W. Barnes, 
Trinity, and (a) to Mr W A Houston, St lohn’s 
Dr Kanthack proposes to hold, during the Long Vacation, 
courses of instruction in general pathology, morbid anatomy 
and histology, bacteriology, and clinical pathology The courses 
begin on July 8 

The University tables at Naples and Plymouth are about to 
be vacant Applications for facilities for zoological research 
are to be sent to Prof. Newton by June i 
Twenty-four candidates have passed the half-yearly examin- 
ation in sanitary science just completed, and have received the 
Umversity diploma in public health 
Tweniy-eignt additional freshmen, including one advanced 
student, were matriculated on May s 
The University grant of 100/. a year for three years, made to 
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the British School of Archeology at Athens in 1895, 
renewed for another period of three years 

The Frank Smart studentship in botany, of the annual value 
of 100/. for two or three years, will fie vacant on June 20 
Candidates must be BAs who h.ave taken honours m the 
Natural Sciences Tripos Applicalion is to be made to the 
Master of Cams College by June 1 1 

A combined examination for entrance scholarships and cx- 
hiliilinns in natural science will be held by Pembroke, Cams, 
Ixing’s, Jasus, Christ’s, St John’s, and Emmanuel Colleges 
next term, beginning on November i A large nunilier of 
major and minor scholarships and exhibitions, varjmg in annual 
value from 80/ to 30/ , will be offered The subjects include 
chemistry, physics, elementary biology, physn al geography, 
animal physiology, zoology, and Isilany , and candidates may 
offer from two to four of these In all brandies the candidates’ 
practical work will be tested Full particulars may be obtained 
from the Tutors of the respective colleges 

Thk Duke of Devonshire stated in the House of Lords on 
Monday that, as soon as the Committee stage of the Irish Local 
(iovcrnmenl Bill was disposed of, the London University 
Commission Bill would have a prominent place among those 
measures which the (lovernment intended to piiss during the 
rcmaiiulcr of the Session 

Duri.ni. the past fifteen months, says the Pans correspon- 
dent of the Chemist and D)ii;^rt. the sums subscrilieft by 
manufacturers and bankers in the district of Nancy for promoting 
the study of chemistry and physics, as applied to inelirstry, in 
connection with the University of that town, have reached 
400,ooor (16,000/ ) The Lyons University has lieen authorised 
to contract a loan of 626,500! (25,000/ ), to lie apphed (1) to 
completing the Chemical Institute, (2) extending the laboratories 
of ex|>erimental .and com|mralive medicine and physiology, (3) 
completing the laboratory of maritime physiology al Tamaris^ 
Var 

Tiif following Items concerning endowments of higher 
scientific erlucation in the United Statesare recorded in 'science - 
The West Virginia University has established eleven fellowships 
yielding 300 dollars yearly and free tuition The fellows are ex- 
pected to tench one hour a week or give two hours’ supervisiorv 
m the laboratory Among the eleven subjects for wnteh the 
fellowships have been awarded are chemistry, physics, geology, 
zoology, tetany, mathematics, mechanical engineering and civif 
engineering — The estate of Mrs Julia W Janies, of Boston, 
divided by her will between the Museum of Fine Arts and the 
Massachusetts Institute of Technology, amounts to over 500,000 
dollars — The John Tyndall F'ellowship of Columbia Umversity 
for the encouragement of research m physics has teen awarriedl 
to R B Owen, a graduate of the School of Engineering andl 
professor of engineering in the University of Nebraska Among 
the twenty four fellowships annually awarded are the following . 
T E, Hazen, botany, B H Owen, philosophy, J D Irving, 
geology, E Kasner, mathematics , W C Kretz, astronomy, 
) W Miller, jun , mechanics , F' C Paulmicr, ziadogy j F J 
Pope, chemistry , C E Prevey, statistics , R S Woodworth, 
psychology 


SOCIETIES AND ACADEMIES. 

London 

Oeological Society, April 20 — W Whitaker, F R S , 
President, m the chair —Note on an ebbing and flowing 
well at Newton Nonage (Glamorganshire), by 11 G Madan 
This well lies in a direct line drawn north and south from 
the church of Newton Nottage to the sea, ateut 80 yards 
south of the church and 500 yards from the sea. Sand hills 
ateut 20 or 30 feet high lie between it and the sea A range of 
carboniferous limestone cliffs runs east and west to the north of 
the church, while the same formation crops out m the sea at 
half-tide level. Between the two there is a band of Keuper coa- 
glomeratc covered in one place at least by 7 feet of brown loamy 
clay with pebbles. At the shore-junction of conglomerate and- 
limestone numerous springs occur, and it is in the conglomerate 
that the well is sunk, Us bottom being 8 feet ateve Ordnance 
datum. A senes of about forty observations made at intervals 
of an hour (and in maqy cases at the intermediate half-hours),, 
dunng three consecutive days, enabled the author to construct as 
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6tirve showing the reUdonship existing between the rite and Ml 
of the tide on the coast end that of the water in the 'well. The 
result IS to establish the existence of a wave in the well of the 
same frequency as the tidal wave, but delayed, or with an 
esublishment of, three hours (plus or mtuus a few minutes). The 
analyses of water taken from the well at its highest and lowest 
show no difference, so that no sea-water enters the well directly 
On the other hand, the slight brackishness of the water appears 
to prove the diffusion of a small amount of salt water into the 
well — PetalocriHUSi by F. A. Bather. Certain curitSis fan-hke 
objects, obviously echinodermal, have for a long time been pre- 
served in the Rilcs-Museum at Stockholm, but their significanee 
was first definitelv ascertained when similar fossils were found in 
Iowa, and brought to England by Mrs. Davidson The latter 
were described by Mr Stuart Weller in a paper entitled "Petalo- 
crtnus mtrahtlis (n sp.), and a New American Fauna" j and the 
former, with fresh material obtained by Mr Weller from various 
American localities, are the subject of the present communi- 
cation. The Silurian cnnoid genus Petalocrmus, Weller, is 
discussed, on the evidence of all the original material from Iowa 
and of the further material above mentioned — On the origin of 
the auriferous conglomerates of the Gold Coast Colony (West 
Africa), by Thomas B. F Sam — This paper giies an account of 
a recent journey from Adjah Bippo to the Ankobra Junction in 
the Gold Coast Colony A range of clay-slate hills is succeeded 
for 6 miles by flat ground in which diorite was found, and that 
^ a lofty hiU in which clay-slate dipping east occurs The 
Tebenbie range with reefs of conglomerate, and a second range 
with similar reefs were crossed Gold-beanng alluvia are briefly 
de.scrihed, and the gold is supposed to have come from the hills 
The Adjah Bip|X), Takwa, and Tebenbie formations are con 
sidered to be Jiart of a synchne Some conclusions are drawn 
as to the method of formation and probable aunferous character 
of the rocks 

Linnean Society, Apnl 31 —Dr A Gunther, F R S , 
President, in the chair — On behalf of Lieut -Colonel Birch- 
Reynardbon there was exhibited a portion of the trunk of an 
apple tree which had been so seriously attacked by water voles 
( Arvuola amphtlnus) as to cause the death of the tree ; and 
several others, it was stated, had been similarly injured Such 
extensive damage from such a cause was regarded as unusual — 
Mr G E Barrett Hamilton exhibited a head of the common 
brown mt (Afus dtiumaiius), showing a curious deformity 
arising from injury to the incisor teeth — Prof Douglas Camp- 
liell communicated a paper, which was demonstrated by Mr A 
Gepp, on the structure of Dtndroceros. The chief conclusions 
arrived at were as follows (i) In its apical growth and the 
form of the thallus, Dendrouros differs decidedly from other 
genem of the order Mepaticre (2) The archcgonium corre- 
sponds in Its structure to that of the other Anthocerotacen;, and 
is intermediate in character between Nolothylus and Anthoicros 
(3) The antbondium is solitary, and arises, as in the others of 
the order, endogenously (4) The first wall in the embryo is 
longitudinal, as in AnthoiCros, but the first transverse wall 
determines the limits of the foot, as in Notolhylas (5) The 
origin of the archesporium is from the .inipliithecium as in the 
other genera, but it is less massive than in cither of these 
( 6 ) The division of the archesporial cells into smwogenous .ind 
sterile ones is less regular than in either of the other genera, and 
the primary archesporial cells may be transformed directly into 
sporogenous ones without any further divisions (7) In D 
iireuttln the sjxires remain undivided, but in D, irupus (?) 
they germinate within the capsule and arc discharged as multi 
cellular bodies (8) Leitgeb’s statement as to the absence of 
stomata from the cajisule was confirmed — Mr W P Pyoraft 
read a paper on the morphology of the owls (Part i, Pterylo 
graphy) In this, the first instalment of a senes of papers in 
which It IS proposed to deal with the affinities and phylogeny of 
the group, the pterylographic characters were alone considered, 
descriptions of adults, nestlings, and embryos being given. The 
author remarked that, so far as the distnbution of the feather- 
tracts 15 concerned, the owls resemble the Accipttres more nearly 
than any other group. The form of the external aperture of the 
ear seems to have been originally subject to vanations, the most 
successful of which have become fixed by selection In some 
cases there Is a marked asymmetry, which may either be con- 
fined to the membranes surrounding the aperture, or may 
extend to the skull itself. The author considered that the facts 
disclosed by a Study of the pterylosis might justify a slight 
revision ana reanangement of some of the genera. — A paper 
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was read by Mr. J Johhstone upon the thymus-aiKl thyroid 
iJands in the Marsupudla. The aulhae had investigated the 
neck-glands in adults of nine and poacb-speciiaeDS of seven 
genera, representative of the leading Marsu[Hal fiunilies. The 
Uiymus was observed to be absent only in the Koala (Piasttl- 
arettu), and to persist predommantly in the region of the carotid 
roots. 

MANCHBSTEa. 

Literary and Philosophical Society, Apnl 19. — Mr. J. 
Cosmo Melvill, President, m the chair.— The following Were 
elected officers and members of the Council for the ensuing 
year —President, J Cosmo Melvill j Vice-Presidents, Prot O, 
Reynolds, F R S , Prof A. Schuster, F R. S , Charles Bailey, 
and W II Johnson ; Secretaries, R F Gwyther and Francu 
Jones : Treasurer, J J. Ashworth , Librarun, W. E Hoyle ; 
other members of the Council, Prof H. B. Dixon, F.R.S , 
Prof H. Lamb, F R S , F Nicholson, J. E King, R L. 
Taylor, and F J Faraday —Mr Charles Bailey exhibited some 
living plants of Jacqum’s oxlip (Primula elaltor), which he had 
gathered ten days ago in a wood at Tindon End, near Thaxted, 
Essex. lie pointed out its peculiar distribution in England — 
where it is confined to an area within the truingle formed 
between St Neots in Huntingdonshire, Stowmarket in Suffolk, 
and Bishop Stortford m Hertfordshire — and explained the 
tmtanical characters which separate it from the primrose and 
the cowslip With it Mr Bailey exhibited a flower-scape from 
a root which he brought some years ago from Gloddaeth, near 
Llandudno, which was a natural hybrid between the cowslip 
and the primrose, and which flowered every spring in his garden 
Such hybrids generally pass for the true oxlip, and they are not 
infrequent in districts where both parents occur ; in the 
neighnourhood of Manchester he had found this munous oxlip 
at Ashley, at Mobberley, and in several places in Derbyshire 

ElllNBUROH 

Royal Society, April 4 —Prof Copeland, in the chair —At 
the request of the Council, an address on theories concerning the 
structure and ongin of coral reefs and islands was given by Dr 
John Murray After a bnef sketch of the history of the subject, 
and an exposition of the insufficiency of Darwin’s famous theory 
as an explanation of the origin of many coral reefs and islands. 
Dr. Murray, with the help of lantern slides, gave an account of 
the theory he himself supported, which was to a large extent a 
return to the views of Chamisso (1820) The results of recent 
investigations, such ns Mr Andrews’ labours at Christmas Island, 
the extensive observations by Alexander Agassiz in the Fiji 
group, the bonng in the island of h unafuti, and the work of the 
Admiralty Surveyors in the Pacific Ocean, were then referred to ; 
and, in spite of statements to the contrary which had been 
going the round of newspapers. Dr Murray concluded that all 
these recent discovcrie.s tended to verify his hy^iothesis rather 
than that of Darwin 

May 2 — Dr Munro, in the chair — In a paper on consonant 
soundn. Dr Lloyd discussed in detail the simplest group of 
consonantal sounds, known as the spirate fricatives, namely,/, 
T’, th (both forms), r, s, sh, zh, the Scottish gutturals uh, ock, 
and the aspirate h These are all produced by the friction of 
the air escaping through interstices more or less narrow They 
could all be whis|iered through a range of pitch peculiar to each, 
the pitch depending upon the length and shape of the resonating 
cavity, which at the same time determined the vowel sound 
associated with the consonant —Prof D’Arcy Thompson com- 
municated an examination of the so-called bipolar hypothesis 
(If the list of ninety forms deduced by Dr. Murray from the 
LhalUngtr Repiirts in support of this hypothesis, about half 
were insufficiently authenticated, and a great number more were 
very minute and described wholly from their hard parts , of the 
remainder some were not really arctic or antarctic forms, and the 
few that seemed to present ‘ ‘bipolar " characteristics were re- 
markable in other respects Moreover, there were no examples 
cited from well-marked groups, such os fishes and Crustacea, In 
the discussion which followed. Dr Murray argued that the fact of 
bipolarity had long been recognised. Prof D’Arcy Thompson 
maintaining that the data supplied IwDr Murray were insufficient 
to establish its existence — Mr A. J^ Herbertsbh exhibited maps 
showing the mean monthly and annual rainfall over the land 
surface of the globe Thu was the first sttsiopt to construct 
mean monthly rainfall charts for the whole glbbe All available 
data had been used, and many interesting results had fasen 
obtained 
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Dublin. 

Royal Dublin Society, April 20 —Prof W Noel Hartley, 
F R.&, in the chair — Prof Emerson Reynolds, F R S , gave a 
demonstration of the properties of some new silicon derivatives 
discovered in the chemical laboratory of Tnnitv College, Dublin, 
and showed their use in photograph) — Dr F J McWeeney 
demonstrated a special method of jierforming the sero diagnostic 
test ftw typhoid lever. It consisted in causing Eberth’a bacillus 
to grow in a hanging drop of neutral bouillon containing 10 per 
cent of the serum under investigation After a few hours at 
37* C. the individuals originally present (which should Ik, 
very few — one only if possible), would be found to base multi 
pli^ in such a way as to form chains of short elements devoid 
of motility. In twelve hours these chains had become very long 
and beautifully curved and contorted, occupying the whole area 
of the drop This chain formation only occurred with typhoid 
serum With non-typhoid serum the drop soon became filled 
up with actively motile separate individuals Filnment-form 
ation he did not look upon as significant Similar appearances 
had been noted by Charnn and Roger for Pyoiyaneus, by 
Pfaundler for Colt, and by Ledoux Leliard for pseudo tuberculosis 
Photographs of desiccated and stained hanging drop cultures 
were ihrown on the screen — Dr J II Clark contributed a 
paper on protoplasmic movements their relation to oxygen 
pressure The paper gave a detailed statement of the .autnor s 
investigations on the sublet, of which an abstract appeared in 
ihe Preteedings of the Royal Society — Dr T Johnson and 
Miss Hensman presented a paper consisting of a list of Irish 
CorallinaceiE, with the distribution of the Irish species, and 
many additions to the list of recorded species 

Paris. 

Academy of Sciences, May 2 — M Wolf m the chair — 
On the legitimacy of the traperium rule in the study of the 
resistances of dams built of masonry, by M Maurice I.evj 
A critical examination of the *• trapezium ” law, according to 
« hich the normal pressures exerted u^n each arch are connected 
by a linear relation — Researches on the state m which silicon 
and chromium occur in steels, by MM A Carnot siul Coutal 
From a sample of ferrosilicon, by the prolonged action of dilute 
sulphuric acid, the silicide hiFcj was isolated, which diflers 
from the substance of the same comixisition obtained by M 
Moissan in being easily attacked by warm dilute acids From 
alloys containing manganese, a double silicide of manganese 
and iron is obtained Starting Irom chrome steels, similar 
methods gave Fe,CrgC), or CFe,.3C,Cr, and Fe,Cr,C, —Re- 
marks on some Crustacea obtaineii from the six scientific voyages 
of the Prince of Monaco, by MM Milne-Fdwards and E 1 . 
Bouvier. Amongst the decapod Crustacea, only one new form 
was found, Sympaeurus Gttmaldit — On ortho benzyl hcn/oic 
and dimethylamido diethylaniido-ortho benzoyl-benzoic aculs 
and some of their derivatives, by MM A Haller and Cuyot — 
On the autoplastic grafts obtained by the transplantation of 
large dermic strips Their stability and the slow niodific-itions 
which they undergo, by M Ollier The transplanted skin 
undergoes a Mogressive atrophy, losing always us original 
dimensions. — The return of the first penodic Tempel Comet 
(1867 II ) m 1898, by M R Gautier. A revision of the 
elements of this comet, rendered necessary by the varying per- 
turbations caused by the planet Jupiter — Relations of com- 
mensurability between the mean movements of the satellites of 
Saturn, by M Jean Mascart. — Reply to a reclamation of 
priori^ of M. Marqfoy, by M. Daniel Berthelot —On the 
radiations emitted by thorium and its compounds, by M. G, C 
Schmidt Thorium salts emit rays similar to those discovered 
by M. Becquerel for uranium salts (Quantitative comparisons 
of the times requited to discharge an electrified plate by the 
rays from thorium and uranium salts showed that the latter act 
more powerfully. The sign of the charge in either case is with 
out effect upon the results — On the cycles of magnetic torsion of 
a steel wire, by M. G. Moreatfci-A receiver for Hertzian tele- 
graphy without wires, by M E Ducretet An improvement 
upon a similar instrument devised by M Popoff A Branly 
tube, which undergoes sudden changes of resistance under the 
influence of the Hertzian waves, forms port of a delicate relay 
system. The whole apparatus is automatic, the message being 
printed in Morse character upon a strip in the usual way, the 
atrip ceaa^g to unroll when the waves stop.— On the electrical 
inductivity of potosnum ^rmanganate, by M G. Bredig 
Remarks on the paper of M. Legrand in a recent number of 
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the Comptes rmJus^ pmnling out the prior meusuremenls of M 
Bredig and MM Franke and Ixiv^n. — The Perpetual Secretary 
remarked that the condiictivilv of some solutions of [loraxsmai 
Mrmanganate was measured by .M Bouty as early xs 1884 — 
Effects of solar and lunar allraclions upon the atmosphe're 
Example of the application of formula;, by M A Poincare — 
On the iodide of beryllium, by M P Lebeau By the action 
of dry hydriodic acid gas upon beryllium carbide at 700’, the 
pure iodide Bel, is readily obtained as a crystalline sublimate 
It forms colourless crystals, readily attacked by moist air, boiling 
between 585“ and 595° C It reacts violently with water, slid 
with many organic substances, and from it new coini>ounds of 
beryllium with sulphur, phosphorus, and cyanogen can he 
obtained - On the presenpe of the chlorides of potassium anti 
sodium m large proportions in the mice of grapes, and in the 
wines of the salt regions of Oranie, tiy M Fdmond Bonjean — • 
New reaction of tertiary alcohols ana their ethers, by M G 
Denigis The reaction employed is an acid solution of mercuric 
sulphate , charaeterislic yellow mercury compounds ate formed 
— Action of alkalis upon ouabaine, by M Arnaud An acid 
IS formed, termed ouabaic acid, the sodium, strontium, and 
Imnum salts of which are descrilied — Action of bromine upon 
some phenols in presence of aluminium bromide, by M F 
Bodroux — On the mono alkyl phosphoric ethers, by M J 
Cavalier — Influence of diffused daylight ui>on Ihe development 
of plants, by M J Wiesner — On chocolate coloured oats, by 
M Balland No differences in the results of analysis could he 
found between the brown grains and the ordinary white ones — 
The bitterness of wines, by MM F Bordas, Joulin, and de 
Raezkowski A description of the habit and mode* of growth 
of the liacillus causing the bitterness in wine —Pathogeny and 
histogenesis of cancer, a parasitic disease, by M F J Bose 
The only specific element in malignant tumours is the parasitic 
sporozoa described in previous papers — Softening of tame 
by phloroglucmol, by M J J Andeer A solution of phloro- 
glucmol in hydrochloric atid forms a valuable histological re- 
agent for softening Iwne without changing Us relation to other 
structures 

Amsteriiam 

Royal Academy of Sciences, March 26 — Prof van de 
Sandc Bakhuyzen m the chair — Prof I'ranchimont and Dr H 
Umbgrovt on the action of sulphuric acid of 35 to 40 per 
rent at the ordinary temperature upon acid .slmhitic nitra 
mines, upon neutral ones and ujicn their isomers The first men- 
tioned (methyl-, ethyl-, prop)l and butylnitramme) very 
slowly yieldetf nitrous oxide and an alcohol, and in addition 
— excepting methyl nitramine -a small quantity of non- 
satumled carburctled hydrogen The same result was oil- 
tamed with their potassium, barium and silver derivatives 
The neutral nitramines were not attacked , their isomers, 
however, were atUcked very rapidly Experiments were 
made with the isomers of propylcthylmtrammc, of methyl- 
ethylnitramine, of dimethylnitramme, and of ethylmcthylnilra- 
inme All of them, except the last, m which again CH, is 
united with nitrogen, yielded a little ethane, besides N ,0 
and one or two alcohols The authors think that through 
the action of sulphuric acid the ncid nitramines 

CsHj„+,NH-N--x-,q 

slowly change into 

O.H,„+iN = N<“j^, 

and that the latter, being diazonitramines, are rapidly decom- 
jHjsed, as well os their Alkyl derivatives, the isomers of the 
neutral nitramines — Dr. G C J Vosmaer and Prof C A. Pekel- 
liaiing on the reception of fo^ by sponges. When sponges 
(Spongillie and Sycones) were fed with carmine, the colour 
mg matter was always found first in the collar cells 
MetschnikofTs objection against the view, according to which 
the food is received into the flagellated chambers, may 
perhaps have arisen from the circumstance that Metschnikoff 
allowed the moiheht favourable for the Inquiry to shp By 
In the case of Lencosolenia just taken out of the sea-vFater 
and cut open longitudinally, the nioveroents of the flagellated 
chambers were found to M most irregular, and without a 
trace of coordination. The authors think that the re^lar 
passage of water through sponges, in consequence of on 
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irregulftt muvetnent in the flagelUted chambers, is to be ex- 
plained by taking into account (l) the ahape of the supply- 
ing and discharging apertures, from which it may be conclude 
that the collar cells counteract, like valves, the discharging 
of water through the supplying apertures, and (2; the shape 
of the discharging channels, which may serve as suction 
channels — Prof van Benimclen made a communication on 
the absorptive power of colloidal silicic acid —Prof H A 
Lorentt on optical phenomena, depending on the electrical 
charge and the mass of the ions Part I Measurements on 
the Zeeman effect give the value of — , / being the charge and 
m the mass of the ions The author remarks that some other 
phenomena depend on the quantity — j in particular he 
discusses the dispersion and the absorption coefhcient of 

r ous media —Prof Korteweg presented a communication by 
W A Wijthoff, entitled “ A system of opemtions in the 
space of four dimensions analogous with Hamilton's quaternions." 
The geometrical operations described in it are represented bv 
biquaternions, which prove to be identical with those of Clifford 
for the elliptical space 
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AMBROISE PAR£, SURGEON TO THE KING 

Ambrotie Pari and his Times, 1510-1590 Hy Stephen 
Paget. Illustrated (New York and London G P 
Putnam’s Sons ; The Knickerbocker Press, 1897 ) 

O N October i, 1889, Mr Rickman J Codlee 
delivered the introductory address in the faculty 
of Medicine at University College, London He chose 
for his subject a comparison of the methods of Am- 
broise Par^ and those of a surgeon of the present 
time This address, according to Mr Paget’s preface, 
was the moving cause of this present work Seldom 
has It fallen to our lot to read a better bit of literary 
work, or a more stimulating biography The author has 
extracted from the larger works of Malgaigue, Le Paul- 
inier, and others the most salient points m Pard’s life, 
and pieced them together in such a way that one h.ns a 
re.al view of the life of the most telcbrated surgeon of 
the sixteenth century He has added to our literary' 
medical store by a new translation of the “Journeys in 
Diverse Places,” which, for faithful rendering and for 
the preservation of the quaint phraseology of the period, 
might have been done by Thomas Johnson himself, he 
who transl.ited “The Works of that Famous Chiiurgeon 
Ambrose Parey ” into the vigoious and pictuicsquc 
language of the earlier part of the seventeenth century 
The interest to the modern general reader consists in 
the vivid picture of life as painted by one who saw it 
tinder every possible circumstance in the sixteenth 
century, and to the yet young practitioner, m.asmuch as 
the surgery of Pare was practically the art of but yester- 
day until the total revolution, caused in it by the dis- 
coveries of Lister, had changed it to what it is now 
Pard used to be mostly remembered at opening lectures 
as Hannibal was in Juvenal’s time, “ Ut pueris placeas 
et declamatio fias,” and his mcmoiy was called to mind 
chiefly as the inventor of the ligature of arteries Now 
this he did not, but only reintroduced the practice which 
had been restored about a century before by the German 
school of surgery, and lost sight of in the meanwhile He 
was, however, the first to use the ligature in amputation 
wounds He found out, by a scarcity of boiling oil on 
one occasion, that a mild application was infinitely to 
be picferred to that dreadfully severe one, and so set 
the practice of a more rational treatment of gunshot 
wounds But Pare added little to the actual knowledge 
or practice of his art ; his chief fame is due to the 
admirably clear writings he has left of that art as he 
practised it, and to the straightforward honest life he led 
m the midst of the most horribly cruel, licentious and 
debased surroundings it is |)««sible to imagine It is 
generally stated that Par^ was a Protestant, and one of 
the very few who were spared at the St. Bartholomew 
massacre , but we think Mr Paget has shown that there is 
good cause to believe that he was, nominally at least, a 
Galilean Romanist of the tolerant sort. We have selected 
a few extracts showing the conditions of war as Pard 
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met with them In the first journey, viz to Turin, 1537, 
after the taking of the city, he writes — 

“We entered pell-mell into the city, and passed ov er 
the dead bodies and some not yet dead, hearing them 
cry under our horses’ feet, .and they made my heart ache 
to hear them And truly I repented I had left Pans to 
see such a pitiful spectacle Being come into the city, 

I entered into a stable, thinking to lodge my own and 
my man’s horse, and found four dead soldiers and three 
propped against the wall, their features all changed, and 
they neither heard, saw, nor spoke, and their clothes 
were still smouldeiing vvheie the gunpowder had burned 
them As 1 was looking at them with pity, there < ame 
an old soldiei, who asked me if there was any way to 
cure them I said no \nd then he went up to them 
and cu* their throats, gently, and without ill-will toward 
them Seeing this great cruelty, I told him he was a 
villain he answered me, he prajed God, when he should 
be in such a plight he might find some one to do the 
same for him, that he should not linger in miseiy ” 

Again, on page 71 is an appreci.ation of the Spaniard 
of that time, which is the same that the English had, 
and IS curiously like some of the denunciations one reads 
in the State papers and writings of the lattei part of the 
reign of Elizabeth it is as follows After describing 
the departure of the Imperials from Metz, he goes on — 

“ M dc Guise had their dead buried and their sick 
people treated Also the enemy left behind them, in 
the abbey of St Arnoul, many of their wounded soldiers, 
whom they could not possibly take with them M de 
(■uise sent them victuals enough, and ordered me and 
other suigeons to go dress and physick them, which 
we did with a good will , and I think they would not 
have done the like for our men For the Spaniard is 
very cruel, treacherous and inhuman, and so far enemy 
of all nations which is proved by Lopez the Spaniaid, 
and Beiuo of Milan, and others who have written the 
history of America and the West Indies , who have had 
to confess that the cruelty, avarice, blasphemies and 
wickedness of the Spaniards have utterly estranged the 
poor Indians from the leligion that these Spaniards 
professed And all write that they are of less worth 
than the idolatrous Indians for their cruel treatment of 
these Indians ” 

As pointing out the iinmense slaughter in the battles 
of those times, note the account of the battle of Dreux, 
1563 - 

"The day after 1 <ame, I would go to the camp wheie 
the b.ittle had been to see the dead bodies I saw foi 
along league round the earth all coveied They esii 
mated it at 25,000 men or more, and it was all done in 
less than two hours ” 

We believe that no modern battle of a like duration 
has produced such a loss One more extiact, and we 
have done , it relates to the evacu.ition of Havre by the 
English in 1563 

“When our artillery tame before the walls of the 
town, the English within the walls killed some of our 
men and several pioneers who were m.iking gabions 
and, seeing they were so wounded that theie was no 
hope of curing them, their comrades stripped them and 
put them living inside the gabions, which served to fill 
them up When the English saw they could not with- 
stand our attack because they weie hard hit by sick 
ness, and especially by the plague, they surrendered 
I he king gave them ships to return to England, very 
D 
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glad to be out of this plague-stricken place The greater 
part of them died, and they took the plague to England, 
and they have not got rid of it since ” 

The book is well illustrated by reproductions of old 
prints and pictures and drawings of the places as they 
exist to-day It is one of the most entrancing studies 
we have met with, and can be read over and over again 
We heartily congratulate Mr Paget on his work. 


CAYLEY' Si MATHEMATICAL PAPERS 
The CoUected Matkematutil Papers of Arthur Cayley, 
ScD,FRS Volsx,xi Pp XIV +616, XVI + 644 
(Cambridge at the University Press, 1896) 

T his instalment of the papers illustrates in a remark- 
able way Cayley’s power of commenting upon and 
developing the work of his predecessors The various 
memoirs on single and double theta-functions are, of 
course, based upon the results of Rosenhain, Gopel, and 
Kummer , and it is instructive to see how Cayley’s instinct 
for symmetry and logical consistency has enabled him to 
present the theory in a compact and intelligible form In 
the case of the single theta-functions, defined by their 
expansions in series, we have equations such as 

= „(r’) (• ) 

and from these it appears that any three of the squ.ircd 
functions 6\/,{u) are connected by a linear relation 
Hence we may take the squared functions to be propor- 
tional to A(rt-a), C(f-j:), 1){d~x) with r a 

variable, and the other quantities constant Finally it 1$ 
shown that r and u are connected by a differential equa- 
tion of the form 
du = 

““ -a)(rf-r) 

Proceeding next to the double theta-functions, Cayley 
gives a set of 256 equations analogous to (1 ) , from these 
are derived quadric relations between the 16 functions 
which give, in all, 72 asyzygetic relations ; it is assumed, 
and IS fairly evident, that these are at/ the independent 
relations The existence of the Kummer hexads and 
Gopel tetrads gives a special character to these relations 
The next step is to find algebraic functions of two vari- 
ables X, y and a proper number of constants which, on 
being substituted for the 16 theta-functions, satisfy the 
quadric relations identically This Cayley succeeded in 
doing, apparently by a series of happy guesses , and this 
is Ins main contribution to the theory He also shows 
that the two sets of variables u, v and x,y are connected 
by differential relations of the form 

where CT, p, or, r are constants, X = (a - r)(h - x) . 

( /■- a:), a sextic mar, and Y is the same function of >> 
that X IS of ar 

In order to complete the theory, from this point of 
view. It IS necessary to find the connection between the 
constants which occur in the theta-functions as originally 
defined and those which are contained in the correspond- 
ing algebraical expressions. This can, in fact, be done 
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for the single theta-functions (vol x. p. 482) , Cayley 
began, but did not finish the corresponding investigation! 
for the double theta-functions (th/d, pp 563-564) 

It would probably be well worth while to work out the 
relations of Cayley’s theory to recent researches on 
hyperelliptic sigma-functions by Klein, Burckhardt anef 
others The best general view of Cayley’s results js to- 
be found in the “ Memoir on the Single and Double 
Theta- Functions” (No 704). 

Suggested by the theta-function theory, there are 
several important geometrical papers, as, for example, on 
the 16 nodal quartic surface, and on the bitangents of .a 
plane quartic 

The memoir “ On the Schwarzian Derivative and the 
Polyhedral Functions ” is chiefly valuable for its detailed 
analytical work, which is a great help to the proper ap- 
preciation of the papers of Kummer and Schwarz, 
especially the latter In this connection it is proper to 
mention Cayley’s own papers on the correspondence of 
homographics and rotations and on finite groups of linear 
substitutions (Nos 660, 752) 

Of the other papers on group-theory the most important 
IS No 690, this contains the “colour-diagram,” and the 
m.axim, adopted by Dyck as the motto of his “Gruppen- 
thcoretische Studicn ” “ \ group is defined liy means of 
the laws of combinations of its symbols ” This ultimate 
symbolical form of a group is, so to speak, its transcend- 
ental essence, which may become incarnate m an endless 
vaiiety of shapes, such as sets of permutations, geo- 
metrical copfigurations, motions in space, and so on 

In the region of puie algebra we may notice the tenth 
memoir on quantics, which gives a very complete 
account of the binary quintic , tables for the binary sextic 
and ternary cubic , and a paper on the Jacobian sextic 
equation 

Vol XI contains a repiint of the articles contributed by 
Cayley to the “ Encyclopa dia Britannica ” These, per- 
haps, will convey to the general reader some sense of his 
characteristic qualities as a writer , clearness, order, 
philosophical breadth and independence of view, com- 
bined with a studied restiaint of mannei which soine- 
I times inclines to coldness This reserve arose, probably, 
from an excess of sensitiveness, which made him follow 
an ideal of classic seventy and shrink from any open ex- 
pression of emotion That he fully appreciated the 
.esthetic side of mathematics is clear from the well-known 
passage in his presidential address to the British 
Association, where he describes the extent and variety of 
modern mathematics by a metaphor of great beauty and 
appropriateness But this is a rare, if not solitary excep- 
tion to his usual custom , to gain a true idea of his 
personal charm we must appeal, not to his published 
work, but to the testimony of the friends who knew him 
well For them the portrait prefixed to vol xi , which 
shows Cayley as he was in 1885, will form a touching 
memorial. 

Of the numerous minor papers, and of the problems 
and solutions contributed to the Educational Ttntes, it is 
needless to say anything here Diamond-dust from the 
lapidary’s workshop, they will doubtless help to polish 
gems not yet extracted from the mine. G B M 
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OUR BOOK SHELF. 

An EUmentary Course of Rhysus Edited by Rev J. 
C. P. Aldous, M A Pp 862 + VI. (London Mac- 
millan and Co , Ltd , 1898.) 

In this book an attempt is made to give a modern and 
practical course of natural philosophy in a compendious 
form, and it may be stated at once that the efforr is a 
most successful one It is the joint work of the editor, 
who IS chief instructor on H M S Brt/anma, Mr W D 
Eggar, and Prof F R. Barrell The editor is himself 
responsible for the sections dealing with mech.mics, 
proMrties of matter, hydrostatics, and heat, in which the 
readers are provided with “ a groundwork of theoretical 
knowledge which may enable them to understand and 
use the simple processes of the kinetic method, to expiess 
themselves with accuracy when necessary, and to deal 
with simple mechanical problems ’’ Wave motion, 
sound, and light are admir.ibly treated by Mr Eggar, 
while Prof llanell’s contribution deals with the subjects 
of magnetism and electricity 

The treatment of the various subjects is most lucid and 
thorough, and is evidently based on an intimate ac- 
quaintance with the requirements of students Great 
pains have been taken to avoid looseness of statement , 
and the faci that some of the sections have had the 
advantage of the cnticisins and suggestions of Lord 
Kelvin, Lord Rayleigh, and others, makes it a trust 
worthy book of reference Where everything is so well 
done It IS difficult to select points foi special mention, 
but It may be remarked that examples drawn from naval 
sources form a notable and valuable feature, and graphical 
methods of representing experimental results are largely 
utilised and encouraged The generous supply of illus 
trations, which number nearly six hundred, and not one 
that fails to serve a useful purpose, enhances the value 
of the book, and will make it acceptable to a wider circle 
of readers than that comprised by students following a 
specified curriculum The book is of convenient size, 
and IS printed in very clear type , we believe it is destined 
to take a high place in our schools and colleges 
HAlffirte i^ol el les Habitants, is^c Par J A 
Rattandicr et L Frabut Pp viii -I- 360 (Pans 
Hatlhire et fils, i8g8 ) 

This little volume is one of a class of books which 1$ 
much better represented abroad than in this country-- 
one, that is, in which a complete picture is given of a 
limited part of the earth’s surface, under the varied 
aspects which make up its geography in the widest sense 
of the term It is written on a scientific plan, the broad 
physical features of the country being taken as the basis 
of the whole description. In Algeria the authors dis- 
tinguish three main zones, the Tell (or cultivable region), 
the Stepjje, and the Sahara, holding that the plateaux, 
which some writers have made into a separate division, 
do not form a natural region, but fall within the Tell or 
the Steppe according to the amount of ram which falls 
The determining factor, indeed, in the geography of the 
whole region, is the preponderance of the moist rain- 
bearing winds from the north-west, or of the parching 
desert winds from the south and south-east Each of 
the zones is in turn described, special attention being 
given to their natural resources ; and the fact that for 
over twenty years the authors have traversed the country 
in the prosecution of their botanical researches, enables 
them to speak with the accurate knowledge which can 
only be acquired at first hand. The inhabitants, the 
fauna and the geology of Algeria are also sketched in 
outline, so that we have in small compass a useful suna- 
mary of all that is known of the country. The general 
conclusion arrived at is that Algeria is capable of sup- 
porting a large population, and that, in spite of the slow 
modification the climate has undergone since the dawn 
of history, cultivation will still be possible for many 
centunes to come. 
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LETTERS TO THE EDITOR 
[ The Editor does not hold himself responsible foi optmons ex 
piesseil by his (oi respondents Netthei can he unde) tote 
to return, or to cor<e'p'iid wuh the writers of. reietled 
niauussiipls lnl‘•lld(d fm /Iuk o) mi) a/hn pail of Nai I'RI 

Electric Light Wires as Telephonic Circuits. 

I WISH to put on record Ihe following method of using 
electric lighting wires as telephonic circuits. I was requested 
some time ago to try to localise n fault in an electric light main, 
by means of a certain form of inductor used in conjunction with 
a telephone but not connected to the main While using it, it 
occurred to me that probably the main might be used instead of 
a telephone wire My first experiments were not productive 
of good results, as a small fraclion of Ihe Company’s current 
(lassed conliniioiisly througli the telephone In Octolier 1897, I 
placed 4 microfarad condensers in my telephone circuit at each 
end , these slopped the current, but in no way reduced the 
telephonic eflccls If the note given out by virtue of the 
rotation of the armature of the dynamo is great, it can be very 
greatly reduced by placing an inductively wound resistance in 
the circuit 

The resistance does not a[i|iear to modify the telephonic 
effects m any marked degree Tins prolrably arises from Ihe 
fact that the h M h due lo the secondary cod of the telephone 
transmitter is high The experiment was succevsfully made 
over two miles of a mam which was carrying the full loid 
Used in lighting Ihe town F J JbrvisSmiih 

Oxford, May 16 

Sub-Oceanic Terraces and River Channels off the 
Coast of Spain and Portugal 
WiLi you allow me onee more to briefly describe in advance 
the physical features under the Atlantic off the coast of Spam 
and Portugal, continuous wuh those opposite ihe coasts of the 
lirilish Isles and the Bay of Biscay, already rejiorle'd in your 
columns (Natukb, March 24 and April 21) ? 

The great escarjimenl already described as descending into 
deep waters from the margin of the British Continental plat 
form is still traceable southwards along the coast of i’ortugal 
from Cape h inislerre as far at least as the mouth of the Tagus 
estuary, where it appears to liegm to broaden out and merge 
into a generally rajiid slope— or probably a succession of ter- 
races. The breadth of the platform along this coast averages 
only 30 to 40 miles from the shore, and its margin very nearly 
follows the 200-fathom contour , but here the descent to the 
1000 fathom contour is steep, though seldom precipitous, and 
IS varied by numerous bays and headlands Owing lo the in* 
sufticiency of the soundings, especially off \’ipo Bay, the 
definition of the caiVms, or old river channels, is scarcely as 
clear as in the region further north Slill, I have been able to 
determine several with a great degree of certainly, such as those 
formerly continuous with the rivers Padron, Lima, Douro, and 
Tagus There are also a few which cannot apparently be 
followed to their sources m the present land, such as one of 
special depth and precipitancy in lat 40“ 31' N , distant aliout 
40 miles off the coast of Portugal at Barra Nova Thecein- 
tinuation of these features to the Str.xils of (,ibraltir and into 
the Mediterranean remains for future investigation 
20 Arundel Gardens, W , May 16 Ldwarp Hui i 


Bacteria on an Ancient Bronze Implement. 

Mr. Nichoison probably refers to what is known to arche- 
ologists as ’ ‘ bronze cancroid " 

In the last number of the Journal of the Royal Society of 
Antiquaries of Ireland, March Jt, this subject is referred tc 
under the name of " Ulcerative Disease of Bronze or ‘ Bronze 
Cancroid,’” by Dr William Frazer 

As many readers of Naiurb interested in bacteria may not 
be able to conveniently refer to this journal, the following 
points brought forward by the author will be read with interest, 
tie says, “all objects of antiquity fabricated from metallic 
copper, and Iti important alloy made by adding tin in certain 
proportions, are liable to be attacked by this destructive 
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corroding Affection " The ‘‘ hronie diseaae,' says Dr Frazer, 
“ produces a remarkable disintegrating effect on the object it 
attacks, and there are good reasons for considenng that it pos 
sesses infective powers, spreading tike a leprosy through the 
sutntance of the metal, and slowly reducing it to amorphous 
powder , further, there are substantial grounds for believing it 
capable of being conveyed from surfaces already suffering with 
It to those yet uninfected ho that dishonest coiimerfcitcrs of 
antiques now projragate it on their modern forgeries to deceive 
intended purchasers This infamous act is as yet understood to 
be confined to Italy, where the greater part of these forgeries 
are made” “In genuine antiques, it unfortunately happens 
occasionally that the patinatcd surfac» of bronze, soon after ns 
discovery from recent excavations, liecomes affected with this 
distinctive bronze disease, which makes Us appearance in a 
number of small spots of clear pale blue colour, that swell and 
form farinaceous elevations , in the course of time, especially 
when kept in a moist atmosphere, these spots enlarge, run 
together and multtply, gradually invading the greater part of 
the surface, and reducing the object to a powdery condition ” 

Dr Frazer says a remedy is found in ink made from sulphate 
of iron and oak galls, and that scraping “ risks a fresh out 
break of this infectious malady ” I'urlhet on he says the chief 
operator in Rome is well known, and " It would appear that 
ihose skilful artists of false antiques having succeeded in conn 
terfeiling genuine patinalions, so as to, deceive the most learned 
collectors, have subsequently gone to the length of infecting 
their reproductions with spots of the bronze disease This is no ; 
mere smverhcial mutation which they eause, but absolute inocu- 
lation ol the destructive canker itself'’ 

In conclusion. Dr Frazer refers to an article in the Kci'ue , 
Arihttoh^tqut on the same subject by the late Count Michel ' 
Kyskiewic/, under the title, “Notes and Souvenirs of an Old 
Collector” W O S I 

Dunstable I 


I AM not aware of any book on the subject, but Mr Nichol | 
Jlon will find scattered notices in the keit^chnjt Jtir Hyi;iene ’ 
and fur Jfygtene, also the Journals of the Chemical , 

Society and Society of Chemical Industry, and British Jotunal 
of Photogiaphy (development of bacteria in silver gelatine films) 
The best way to sterilise ancient implements is to sus)iend 
them in an oven at a temperature of i5o"C-lSo'’C for two 
hours, and let them cool in a free current of air in order to 
prevent depostt of moisture This method is quite harmless to 
the metal, and will sterilise the most resisting spores It pre 
seats obvious advantages over the use of antiseptic fluids 
36 Finsbury I'avement, EC C, Lindsav Joiissos 

Ebbing and Flowing Wells. 

I HAVE had occasion to live for many months of several 
years close to a well that was sometimes affected by the 
tide like that at Newton Nottage (Naiuke, May 12, p 45) 
This was at Alibag, a few miles south of Bombay The 
bed rock is a sheet of basalt of rather uneven surface, sloping 
westwards at the general rate of about six feet to the nautical 
mile. Over this, at the spot in question, were low sand dunes, 
covered with palm orchards, and full of brick wells One of 
my wells was twenty or twenty five yards from true high water 
mark of spring tides, though the surf washed light objects 

In the dry weather the ebb and flow did not perceptibly 
affect the vvell . but during the monsoon the sand dunes 
were saturated by the heavy rainfall, and all along their seaward | 
foot, where the sand lay on the sheet rock, vvell below high j 
water mark, the fresh water poured out at ebb tide When | 
high spring tides were coincident with heavy ram the water in 
this well rose a little later than the tide, and several feet higher, 
almost to the level of the ground around the well Its taste ! 
was not affected At such times the surface in the well was I 
two feet higher than the floor of my house, which stood in a 
hollow of the dune, a few yards to the ca-stwatd. The house | 
was a notorious death-trap (as might be expected) , and it was < 
in the course of endeavours to get it condemned and pulled 
down, that I made the observations related As it was a 
Government building, the records are oSicial , and I write from 
memory But the well 11 probably still there , and the observ- 
ations, in that case, could be venfied during any monsoon 
May 13. W F Sinciair 
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TECHNICAL HIGH isCHOOLS~A 
COMPARISON. 

AT different times attempts have been made to convey 
to English readers interested in scientific education 
some idea of the facilities piovided abroad, particularly 
I in Germany and Switzerland, for the higher technical 
I instruction. The reports of the Technical Instruction 
I Commissioners, and of other persons who have inspected 
; the principal foreign schools, give full particulars of the 
courses of study pursued in those schools, of the rapidly 
increasing number of students in attendance, and of the 
large professorial staff attached to each institution 
Exact details, however, as to the magnitude of the tech- 
nical high schools of Gerinany have not been hitherto 
presented in such a form, as might readily show the full 
importance which our German neighbours attach to the 
higher scientific tra ning, as a means of advancing their 
commercial interests. On my return, in the autumn of 
189A, from a short visit to Bavaria and Wurtemberg, in 
company vvith some of my colleagues of the Technical 
Instruction Commission, I gave some account, in the 
pages of this journal, of the new electro-technic.il 
and electro chemical institutions, recently erected in 
Darmstadt in connection with the polytechnic of that 
town A few' weeks since, 1 had occasion to pay a flying 
visit to Aachen, and there 1 found close to the old poly- 
technic, elected in 1870, an entirely new building, opened 
only in 1897, and devoted almost exclusively to electrical 
work This school, although not so large, nor so well 
equipped, as the schools in Stuttgart and Darmstadt, 
forms a very impoitant addition to the facilities for the 
higher technical mstiuction which previously existed in 
the Rhenish city It will be seen from the accompany- 
ing illustration (F ig ijtliat this rew building is a plain 
structure of four stories, with no pretensions to arrhi- 
lectuial effect It is about 140 feet long, and is of a 
mean depth of about 00 feet, the total area covered by 
the building being little less than that of the science 
sihools of South Kensington, and about half of that of 
the Fcchnical Institute of the City fiuilds Yet this 
building IS devoted almost exclusively to the teaching of 
one blanch of .ipplied physics 
, Dr Bosse, the well known energetic Minister of 
I Education for Prussia, in his dedicatory address at the 
' opening of this sihool in May last, correctly expressed 
' (.erman opinion when he said “ Neithei the technical 
I sciences nor the technical high schools can be said to 
I have yet leached their goal Both stand in the midst of 
. a restless and irresistible movement and development 
I pressing ever forwards” This recognition on the pat t 
' of the Prussian Minister of the necessity of constantly 
improving educational facilities so that they may keep 
pace with the advance of science, is characteiistic of the 
progressive policy of Germany 

The progress I found this year in Aachen, and eighteen 
months ago in Stuttgart and Darmstadt, might be ob- 
served equally in other parts of Germany, showing that 
our German neighbours are fully as determined, that their 
high schools of science shall be ahead of those of other 
countries, as we may be resolved, that our fleet shall be 
equal to thtit of any two other nations 

It IS vvell known to most of the readers of this journal, 
but must be emphasised with a view to a companson 
between the provision for scientific education in Great 
Britain and Germany, that the polytechnics or technical 
high schools are institutions exclusively devoted to the 
teaching of science in its practical application to 
engineering, manufactunng and professional pursuits. 
They are quite distinct from the universities, which, 
situated in the same town or in an adjoining city, as 
the case may be, comprise other faculties besides science, 
and, although far larger and more important, belong 
rather to the class of institutions known in this country 
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as University Colleg:e3. Not far from the polytechnic 
at Aachen is the University of Bonn , at Munich, and 
within a few yards of each other, are found the university 
and polytechnic, and the magnificent institution at 
Charlottenberg is almost as near to the science laboratories 
of the Berlin University as is University College to 
the City Guilds Institute It must also be remembered 
that the universities comprise schools of science of the 
highest grade, for each of which, as at Zurich, btrass 
burg and Berlin, separate buildings are provided, pre 
sided over by professors of European celebrity. In the 
figures 1 am about to quote, it will be understood, there- 
fore, that 1 am dealing with a part only of the accom- 
modation which the different German States have made 
for the teaching of the higher br.anches of science 

In order to show the relati\e sues of some of the 
Continental institutions for instruction and research 
work in technical or applied science, I have obtained 
plans, accompanied by descriptive matter, of certain 
typical technical high schools, and have made sauarcs 
corresponding to the areas covered by the existing build 
mgs. In most cases the buildings erected m the early 


building in this countiy which correctly corresponds 
with a German polytechnic, although its courses of 
instruction are restricted to fewer branches of profes- 
sional work The Royal College of Science embraces 
a much wider range of scientific work, but, except as 
legards its mining department, its functions differ m 
many respects from those of a technical high school 
Unnersity and King’s Colleges may be described as 
imperfect and undeveloped universities, the specially 
technical departments of which would alone correspond to 
the buildings now under consideration 
Taking the areas of the sites of some of the principal 
foreign schools, we have the following figures acrangea in 


Site of the Berlin Polytechnic 
„ -When ,, 

,, Darmstadt ,, 

,, Hanover „ 

,, Chemnitz ,, 

„ SluUK.vri „ 

,, London— City Guilds College 

,, „ Royal College of Science 


82,460 

21.900 

is’»94 

12,418 

11.189 

3.344 



’sevenhes have proved too small and ill adapted or such 
practical teaching as requires the use of steam power 
Separate buildings have accordingly been added for the 
accommodation of the engineering, chemical, and electro- 
technical laboratories, for engine and boiler houses, .and for 
other purposes The areas of these separate buildings 1 
have added together, and where a building consists of a 
front portion, and of se|)ufate wings at right angles to it, 
as IS so frequently the case, I have taken only those 
parts of the site which the buildings actually cover 
With a view to further accuracy I have endeavoured, 
where the plans enabled me to do so, to reduce the 
several parts of the building to a uniform height The 
figures quoted may be taken, therefore, as approximately 
correct. 

The Central Technical College of London is the only 
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The relative are.as of these sues are shown by the 
squares in Fig 2 

If vve consider the buildings erected on these sites, we 
have the following figures representing m square metres 
the areas already covered - Squure mettts 

Berlin 16,500 

Zurich (exclusive of observaliiry building) < 5 . 4 <* 

Aachen (exclusive of enginecuiig latioralory, 
being built) 8,255 

Stuttgart 6,375 

Darmstadt 6,084 

Chemnitz 3,964 

I-ondon— City Guilds College 1,837 

,, Royal College of Science t.j89 

The accompanying squaics (Fig 3) show the relative 
sizes of the buildings. 
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I have not been able to obtain the dimensions of the 
building in Hanover, nor have 1 those of the site of the 
Zurich Holylechnic 

It will be seen at a glance how very inadequate is the 
provision in London for the higher scientific and tech- 1 
meal teaching, as compaied with what is found in even a 
small German town Hut, as has frequently been pointed 1 
out. It IS not only in the size and arrangements of the ' 
buildings devoted to science, that we in England are so ; 



the sinews of war come not only from the tax-payers’ 
pockets, but equally, if not to a greater extent, from our 
high schools of science Advantage should be taken of 
the avowed intention of the Government to extend the 
Royal College of Science, to consider the wider but more 
important question of the organisation of a faculty of 
pure and applied science, in connection with the Uni- 
versity of London, and of bringing together, for the 
advantage of the same students, the various agencies for 
the higher scientific training which are now scattered 
and separated Any change or extension that may be 
now made in any one institution cannot fail to have an 
important influence on university teaching in London, 
and should be considered only in relation to the best 


far behind our German and .Swiss neighbours, but also in 1 
the organisation of the instruction In some of our best 1 
schools at home each professor has to do the work of \ 
three or four experts abroad In a German university or 
polytechnic, there is a large staff of professors, each occu- | 
pied with a particular section of science, in which he is 
specially interested, and presidin^r over a laboratory in 1 
which he has time and opportunity to make investiga- I 
tions, with the view of advancing science in some one 
direction It is the combination of professorial work 
and the coordination of teaching that make the German 
university or polytechnic so powerful a machine not only 1 
for scientific training, but also for discovery and research ' 
In London, unfortunately, we have too many separate , 
schools, each under-stafled, and each doing much the i 
same kind of work, and the professors are consequent!) 1 
required to discharge a number of duties which are ' 
wisely divided in Germany among separate specialists ! 
The multiplication of the schools, and the overlapping of . 
the functions of the teachers stand in the way of any ' 



possible arrangements for developing and improving the 
joint facilities which London now offers for scientific 
education of the highest grade Philip Mai-nus 


THE SCIENCE BUILDINGS AT SOUTH 
KENSINGTON 

I N Naiurf for May 5 we printed the report of the 
Select Committee of the House of Commons which 
has lecently been inquiring into the Museums of the 
Science and Art Department, relating to the recent pro- 
posal of the Government to build the new laboratories 
for the Koval College of Science on the east side of 
Exhibition Road VVe have received for publication the 
following memorial recently presented to Lord Salisbury 
by Lord Lister, the President of the Royal Society, which 
has been signed by the president and officers, all the 
living past presidents, and many fellows of the Society, 
entirely enuorsing the views of the Select Committee, 
and uiging the Govemincnt to refrain from a step which 
IS not only contrary to the policy which has been pursued 
for the last ten years, but which, if earned out, would 
make the allocation of land at South Kensington for 
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organisation on broad lines of the higher scientific cdu- 
cation in London It appears that a much-needed 
extension of the Royal College of Science at South ^ 
Kensington is now under consideration , and it is , 
understood that a more ample site than was originally ; 
suggested will be provided for the new buildings on ' 
the west side of Exhibition Road, which will bring 
the Royal College of Science in closer proximity to 
the Central Technical College This is as it should be 1 
It IS to be hoped, however, that no hasty and half 
measures will now be adopted In these days of military j 
and naval expenditure it may be well to point out that 
-$ 0 . 1490, VOL. 58] 


Science and Art purposes respectively ridw ulous Nor 
IS this all So far as science and science teaching is con- 
cerned, we should be landed in a position far inferior to 
that occupied by such towns as Gratz, Chemnitz, or 
Aachen, not to speak of some chief cities of the Con- 
tinent, Berlin, Vienna, Pans 

Memortal to the Most Honourable the Marquis of 
Salisbury, KG , EES., Premier and Secretary of 
State for Foreign Affairs 

I Whereas in 1890 Parliament voted too, odd/ for the 
purchase of a site at South Kensington upon which to 
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«rect suitable buildings for the Science Museum of the 
Department of Science and Art, and for the extension 
of Its Science Schools, in accordance with the recom- 
mendations of the Royal Commission over which the 
Duke of Devonshire presided in 1874, as well as of 
various Committees and other high scientific authorities, 
And of a Treasury Committee appointed in 1889 

II And whereas when in 1891 the Government had 
proposed to erect an Art Gallery on the site, a Memorial, 
signed by the President and Officer* of the Royal Society 
and representatives of the Universities of Oxford, Cam- 
bridge, and of many other learned bodies both in 
London and in the provinces, was addressed to the 
Most Honourable the Marquis of Salisbury, K G , F R S , 
Premier and Secretary of State for Foreign Affairs, 
showing cause why the site should not thus be allocated 

III And whereas the scheme was withdrawn, and it 
was stated by the late Right Honourable W H. Smith, 
M P , that “additions to the College of Science must, 
sn any case, take the form of a separate building divided 
from the present building by Exhibition Road,” and since 
then plans have been prepared on information supplied 
■on the instructions of Her Majesty’s 1 re.asury by the 
professors concerned 

IV And whereas this arrangement has been generally 
accepted since 1876, when the Royal Commission for the 
Exhibition ol 1851 offered land and a building with a 
view of carrying out the recommendations of the Duke 
of Deionshire’s Commission to provide the needed 
accommodation for Science at South Kensington 

V And wlieieas it was expected that this arrangement 
would be carried out, when in 1890 the Government 
acquiied the land on the West side of Exhibition Road, 
■which was sold by the Royal Commission of the Ex- 
hibition of 1851 at one-third its market value, on the 
condition that buildings for Science and the Arts should 
be erected on it 

VI And whereas we are informed that this arrange- 
ment IS in danger of being altered by the erection of 
-Science buildings on the East side of Exhibition Road 

We, the undersigned Fellows of the Royal Society, 
desire most respectfully to express to your Lordship our 
strong opinion that it is desirable to adhere to the policy, 
namely, that the needful expansion of the Science 
Buildings at South Kensington should be provided for 
■on the W est side of Exhibition Road, which has been 
Acted upon and publicly acknowledged by the Govern- 
ment since 1890, and is in strut harmony with the 
recommendation of the Duke of Devonshire’s Com- 
snission We are vonfirmed in this opinion by the fact 
that the space which we understand is available for 
Science on the East side of Exhibition Road is but a 
small fraction of that which is devoted to similai purposes 
in many foieign towns 
(Signed) 

LisrKR, President of the Royal Society 
John Evans, Treasurer of the Royal Society 
M Fos'i ER, Secretary of the Royal Society, Prolesaor of Physio- 
logy, Cambridge 

Arihur W Ku< ker, Secretary of the Royal Society 
E Fkanm AM), foreign Secretary of the Royal Sociel) 

Jos D HoOR.FR, Past President of the Royal Society 
O G S rOREs, Past President of the Royal Society 
Kelvin, Past President of the Rojal Society. 

WiLLlAvi Croores, Post President, Chemical Society and In 
stitution of Electrical Engineers 
T CUF PORn Ai LBliTT, Regius Professor of Physic, Camlindge 
G Carry Foster, Profirasor of Physics, Umversiiy Collegt, 
London 

A. W. Reinold, Professor of Physics, Royal Naval College, 
Greenwich 

William Ramsay, Professor of Chemistry, University College, 
London 

James Dewar, Professor of Chemistry, Royal Institution. 
OsBERT Salvin 
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Luiivvio Mono, Past President of the Society of Chemical 
Industry 

W H M Christie, Astronomer Royal 
W II White, V'ice President, Institute of Naval Architects 
Brnjamin Baker, Past President, Insutution of Civil En- 

W H PreecK, Engineer in Chief, G P O 
RicifAKD Tempi e 

W Cavvtmorne Unwin, Professor of Engineering, Central 
Technical College 
R II INGLIS PaLI.RAVR 

W M Hu Ks, Princmal, University College, Shefiicld 

John Kirk, (, C M G , K C B 

Rl( HARii SiRACHFY, Chairman, Meteorological Council 
C W WnsoN, Major General R E 

fRANcis Elgar, Vice-President, Institulc of Naval Archi- 
tects 

K Ray Lankfster, Linacrc Professor, Oxford 
Richard T Thorne. 

A B Kempk, Past Presidint, Mathematical Society 
.Shriford Bidweii, Presideni, Physical Society 
SiLVANUs P Thojipson, Principal and Professor of Physics, 
Technical College, Finsbury 
Rossk 

P L SCIAIKR 
|oiin Pkrrv 
( j M Minliiin 

SiDNFV Martin, M D , Professor of Pathology, University 
College, London 

0 D Liv tlNO, Professor of Chemistry, Cambridge 

Hknry F.. Armsikoni., Professor of Chemistry, Central 
Technical College 

U Mfidoia, Professor of Chemistry, Technical College, 
I'liisbury 

P H PYKbviirH, M D 

A A Common, Past President, Royal Astronomical SociLty 
Rav I HIGH 

J BiiRDON-Sanderson, Regii'S Professor of Medicine, Oxford 
\V (iKVLis Adams, Professor of Natural Philosophy and 
Astronomy, King’s College, London 
If Chari ion Basuan, M D 

1 (■ Baker 

J WoiFB Barrv, Past President, Institution of Civil Fngi- 

G Johnstone Stonfy, Vice-President, Royal Dublin Society. 
Henrv E Roscoe, Past President, Chemical Society 
WVMlHAM R DUNSIAN 

I H (ii ADsiONR, Past President, Chemical Society 
F D CiOD.MAN, Past President, Entomological Society. 

J ViRiAMU JoNhs, Professor of Physics, University College, 
Cardiff 

Fdvvard B Poulion, Hope Professor of /oology, Oxford 
hRtliKRKRj Jervis Smiih, University Lecturer in .Me-chnnirs, 
OxforrI 

J Norman LoiRvek, Member of the Royal Commission for 
the flxhilniinn of 1851 

VV I L WliARiON, lljdrographer to the Admiralty 
W Pai mer Wynne, Hon Secretary, Chemical Society 
J W Svv AN, President, fnslituiion of Eleclricil Engineers 
C \ Bovs, V'ice Presnlent of the Physical Society 


L/QUJD HYDROUES 

A very reiiiark.Tble achievement, which will redound 
to the credit of English science, has been performed 
within the walls of the Royal Institution For some 
time past it has been n matter of general knowledge that 
Prof Dewar has been preparing for an attempt to produce 
liquid hydrogen on a large scale Money has been freely 
subscribed for investigations to be carried on at low 
temperatures, and the laboratories of the Royal Institution 
have gradually approached more and more nearly to the 
likeness of an engineering workshop Very grave diffi- 
culties had to be encountered, and success seemed long 
in coming; but on Tuesday, May lO, Prof Dewar w.ts 
able to inform the President of the Royal Society that 
on that day both hydrogen and helium had succumbed 
to his attack 
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All this IS typical of British methods The members 
of a great private Institution have secured the ser\'ices of 
a man in vvhose abilities they believe. They supply him 
freely with the smews of war, and he justifies their con- 
fidence by achieving a success which, as far as our present 
knowledge goes, could only have been won by a combin- 
ation of great resources and very great skill We heartily 
congratulate Prof Uewar and his supporters on this 
result, and on the fact that the world now possesses liquid 
hydrogen— so to speak— on tap 
'Ihe conditions of the experiment give some idea of 
the difficulties which have been overcome Hydrogen 
cooled to - 205'^ C escaped, under a pressure of tSoatmo- 
spheres, into a vacuum vessel surrounded by a space 
which was Itself maintained at a temperature of - 200‘C 
Thus constrained it liquefied 

About 20 cc of the liquid weie collected in another 
rotected vessel, into which it dripped from that above 
escribed It is transparent, colouiless, with a well- 
defined meniscus, and apparently with a lelaiivcly high 
refractive index 

We sincerely hope that this great success will not be 
marred by a controversy as to priority, of which some 
symptoms have already appeared in a leading article in 
the Standard and elsewhere The time is long past 
in which the liquefaction of a gas was interesting as 
rov ing that under proper conditions all substances can 
e liquefied For many years nobody has had doubts 
on that point. We have learned to look upon the 
liquefaction of a gas as important, mainly because it 
affords a means of studying at very low temperatures 
not only the liquefied gas itself, but also other kinds of 
matter Experiments in which momentary liquef,iction 
IS attained are chiefly interesting as showing that some 
approach is made to realising the condition under which 
more stable results may be expected They take a much 
higher rank if the skilful experimenter can wrest from the 
substance in a transitory condition some information ns 
to the properties which the material would have if it 
were reduced to the state which has been called a 
“ static liquid ” To attain these results in the case of so 
intractable a substance as hydrogen is an achievement 
of a very high order Hut when this has been done it 
cannot be fairly contended that all the rest follows as a 
matter of course 

There have been discoveries in which the first step 
was all-important The tliscoveiy, for instance, of the 
Rdntgen rays opened an entirely new range of facts 
to scientific investigation In other cases the root-idea 
had long been common property, and the merit, like 
that of Captain Bunsby’s observation, “lays in the 
application of it” It has long been known that if 
hydrogen were ever liquefied in quantity, both cooling to a 
very low temperature, and a rapid expansion would play 
a large part in the operation The difficulties of the 
experiment lay, not in understanding these principles, but 
in applying them, and the difficulties were so enormous 
that the investigator who has overcome them deserves 
our admiration He has performed not only a great 
“tour de force,” but has cleared the tvay to a region 
hitherto unexplored, to a whole series of researches 
which become more interesting and important as the 
absolute zero is more nearly approached 

It appears to us, therefore, that there is no necessity 
to belittle the work cither of Prof Uewar or of others 
who have been active in the same line of research 
Cailletet and Wroblewski obtained results which, to judge 
from his address to the P'rench Academy, reported in 
the Times of May 17, are regarded as inconclusive by 
so high an authority as M Moissan At the best, and 
assuming the liquid obtained to have been hydrogen, 
Its existence in the liquid form was very brief Prof 
Olszewski also ha< pUDlished a full account of how he 
obtained hydrogen for a moment in a mist-like state, in 
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which he measured some of the constants of the liquid 
Yet nothing but the paucity of language could lead to 
the idea that this feat was the same as that which Prof 
Uewar has accomplished Had we no other evidence 
of the existent e of water, something might be learned 
from the study of clouds , but nobody contends, on tliat 
ground, that a cloud is the same thing as a duck-pond 
Yet the difference between the two is hardly, if at all, 
greater than the practical difference between hydrogen 
without visible form or surface, in a state of momeiit.nrv 
or “dynamiial” liquefaction, and hydrogen as a “static ” 
liquid, with a clearly defined meniscus, boiling away 
quietly under conditions which enable the observei to 
record its appearance, to handle and to use it. 

By insisting on this difference, we do not for a moment 
wish to question the merits of Prof Olszewski’s work. 
He used the means at his dispos.il admiiably, and m ide 
measurements of the critical temperature and boiling- 
point of hydrogen, which, tested as they were by check 
experiments on oxygen and ethylene, were of great v.ilue. 

Prof Olszewski was, however, fully conscious of the 
difference beiween these results and those which i’lof. 
Uewar has now achieved He again and again explained 
with the utmost i.indour that he had seen no meniscus, 
and that he h.id failed to reduce hvdrogen to the state 
of a “ static liquid ” He further expressed the opinion 
that these desiderata would not be attained until a cooling 
.tgent was discovered in the form of a gas, with a density 
between those of hydrogen and nitrogen No such gas 
h.is been used by Prof Dewar, yet hydrogen has now 
been seen by himself, by Lord Rayleigh and others as a 
well-defined liquid mass The merits of this achievement 
will be in no wise diminished by a generous recognition 
of the reseaiches of Olszewski, but on the other hand it 
would be most unfair to intniimse the magnitude of 
Prof Dewar’s success by classing it merely as a repetition, 
on a larger scale, of another man’s work It is m the 
vvoids of M Moiss.an a “ wonder of modern chemistrv ” 

The following abstract of the paper will give further 
details - - 

In a imptr emiOecl " 1 he l.iquefactirm of \ir and Research 
at Low Temperatures, ’ read before the Chemical Society, ami 
imtilixhed in the Ttouediin,i, No 158, an account is given of the 
history of the hjdrogen problem and the result of my own cxjie- 
iiments up to the end of the year 1895 The subject is again 
discussed in a hriday evening leclure on “ New Researches on 
Liquid Air” {Toy Inst P>ot , 1896), which contains a draw mg 
of the apparatuii employed for the prorluclion of a jet of hjdrogen 
containing liquid It was shown that sach a jet could be used 
to cool bodies lx.'low the temperature that could be reached hy 
the use of liquid air, but all attempts to collect the liquid m 
vacuum vessels faded No other investigator has so lar im- 
proved on the results dcscribcil in 1895 The type ofapparaius 
used III these cxpermienls worked well, so it was resolved to 
construct a much larget liquid air plant, and to combine with it 
Lirciiila and arrangenicnls for the liquefaction of hydrogen, which 
will be descritad in a subsequent paper This apparatus, ad- 
mirably consiriicled by llie engineers, Messrs Lennox, 
Reynolds, and Fjle, took a year to build up, and many 
months have been occupied in testing and making preliminary 
trials The many failures anil defeats need not be detailed 

On May 10, starling with hydrogen cooled to - 205° C , and 
under a pressure of 180 atmospheres, escaping continuously from 
the nozzle of a coil of pijie at the rate of about 10 cubic feet to 
15 cubic feet per minute, m a vacuum vessel double silvered and 
of special construction, all surrounded with a sjiace kept liefow 
- 200” C. Liquid hydrogen commenced to drop from this 
vacuum vessel into another doubly isolated by being surrounded 
with a third vacuum vessel In about five minutes, 20 c c of 
liquid hydrogen were collected, when the hydrogen jet froze up 
from the solidification of air in the pipes The yield of liquid 
■was about 1 pet cent of the gas The hjdrogen in the liquid 
condition is clear and colourless, showing no absorption spec- 
trum, and the meniscus is as well defined as in the case of liquid 
air The liquid must have a relatively high refractive index and 
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dispersion, and the density must also be in excess of the 
theoretical density, vir, o 18 to o 12, which we deduce re- 
spectively from the atomic volume of orf;anic compounds, and 
the limiting density found by Amagat for hydrogen gas under 
infinite compression My old experiments on the density of 
hydrogen in palladium gave a value for the combined body of 
o 6a, and it will be interesting to find the real density of the 
liquid substance at Us boiling-point Not having arrangements 
at hand to determine the trailing pwint, two experiments were 
made to prove the excessively low temperature of the boiling 
fluid In the first place, if a long piece of glass tubing, scaled 
at one end and open to the air at the other, is cooled by immers- 
ing the closed end in the liquid hydrogen, the tube immediately I 
tills, where it is cooled, with solid air The second experiment 
was made with a tube containing helium 
The Crarow Aiademy Bnl/thn for 1896 contains a paper by 
Prof OUrewski, entitled “ A Research on the Liquefaction of 
Helium," in which he states “as far as my cxjieriments go, 
helium remains a permanent gas, and apparently is much more 
difficult to liquefy than hydrogen ” In a paper of my own in 
the I'roeetdtngs of the Chemical bociely, No 183 (1896-97). m 
which the separation of helium from bath gas was effected by a 
liquefaction method, the suggestion was made that tlie volatility 
0/ hydrogen and helium would probably lie found close together, 
just like those of fluorine and oxygen Hating a specimen of 
helium which had been extracieil from lialh gas, sealed up m a 
bulb wiih a narrow lube attached, the latter was placeil in liquid 
hydrogen, when a distinct liquid was seen to condense hrom 
this result it would appear that there cannot be any great 
difference in the boiling prints of helium and hydrogen 

All known gases hate now been condensed into liquids which 
can be manipulated ,«t their boiling punts under ntniosiilicric 
jiressure m suitably arrangcxl vacuum vessels With hyurogen 
as a cooling agent, we shall get wilbin 20° or jo- of the rero of 
absolute temperature, and its use will open up an entirely new 
field of scientific inquiry Even as great a man as James Clerk 
Maxwell had doubts as to the possibility of ever lirmefying 
hydrogen (see ‘‘Scientific Papers,’ tol 11 p 412) No one 
can predict the properties of matter near the rero of temperature 
Faraday liqucficti chlorine in the year 1823 Sixty years after 
ivards Wrohlewski and Olsiewski produced liquid air, and now, 
after a fifteen years’ interval, the remaining gases, hydrogen and 
helium, appear as static liquids. Considering the step from the 
liquefaction of air to that of hydrogen is relatively as gre.it in the 
thermo dynamic sense as that from liquid chlorine to liquid air, 
the fact that the former result has been achieved in one foiirlb 
the time needed to accomplish the latter, proves the greatly 
accelerated race of scientific progress in our time 

The efhcient ciiltivadon of this field of research depends upon 
combination and assistance of an exceptional kind , but m the 
first instance money must be available, and the members of the 
Royal Instilulion deserve my especial gratitude for their hand 
some donations to the conduct of this research Unfortunately 
Its prosecution will demand a further large expenditure 
During the whole course of the low temperature work earned 
out at the Royal Institution, the invaluable aid of Mr Robert 
Lennox has been at my disposal , and it is not too much to say 
that but for his engineering skill, manipulative ability, and loyal 
perseverance, the present succevsful issue might have been in 
definitely delayed My tlianks are also due to Mr J W Heath 
for valuable assistance in the conduct of these experiincnts 


NOTES 

M Marcellin Boule, of Pans; Dr W H Dali, of 
Washington (D C ), U b A , and M A Karpinsky, of St 
Petersburg, have been elected Foreign Correspondents of the 
t.eological Society 

Proi. Michael Foster has been elected President of the 
Bntish Association for the meeting to be held at Dover next 
year. 

The annual conversarione of the Society of Arts will take 
place at the Natural History Museum, Cromwell Road, S W , 
on Wednesday, June 22 The reception will commence at 9pm 

A CONVERSAZIONE of the Metropolitan Counties Branch of 
the Bntish Medical Association will be held m the Museum of 
the Royal College of Surgeons on Tuesday, June 7 
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The Prince of Wales and the Duke of York were present ore 
Monday night at a special meeting of the Royal Oeographicafi 
Society, held in commemoration of the 400th anniversary eif the 
discovery of the Cape route to India by Vasco da Oama. The 
president. Sir Clements Markham, was m the chair, and the 
address delivered by him upon ibe occasion is published inairathe 
part of this issue At Lisbon the Vasco da Gama celebrationss 
were inaugurated on Tuesday by the firing of a salute of lOl guns- 
by the forts and the ships anchored 111 the Tagus At a meeting 
of the Lisbon (.eographic.il Society, Baron von Kell, the Dutch 
Minister to Portugal, presented to King Charles an album and a- 
golil wreath, as the hom.igc of Holland to Vasco da Gama. Ills 
Majesty accepted the gift, am! said that Porlugitl was grateful 
for this act of honiige 

The Judicial Comraniee of the I*rivy Council recently 
granted the Hon C A. Parsons an extension of five years for 
bis jvatent, dated April ey. 1884, for ‘‘ improvements in rotary 
motors actuated by elastic fluid pressure and applicable also as 
pumps ’’ The reasons for this decision were stated on Saturday- 
lo be that Mr Parsons had not yet been adequately reiiuineratcxR 

Dr D I Lhlill, Professor of Materia Medica and Thera- 
peutics in the Victoria University , Prof \V Ramsay, of Univer- 
sity College, London , and Prof Ira Remsen, the Professor of 
Chemistry at the Johns Hopkins University, Baltimore, have 
been electeil honorary nicmliers of the Pharmacc-utraal Sociely. 
of Great Britain 

In the High Court of Justice on Saturday an airplicalfon was 
made on behalf of the shareholders of the Sheffield BotanicaB 
and Horticultural Society, that the trustees might be ordered to 
sell Its property in pursuance of resolutions passed at iireetings 
of the members, and distribute the proceeds of the sale among 
the members It was urged by the Attorney-fjcneral' that the 
property of the Society ought not to be so divided, but ought to- 
be given to some other institution of a like character The 
judgment was, however, that the applicants were entitled to the 
order they asked for 

PROV J M S< HAHIERI E has resigned In's post as 
astronomer at the Lick Observatory, California 

Mr Henry Wii he, b K S , has been elected an honorary 
member of the Institution of Electrical Engineers 

The Boston Society of Natural History has awarded the 
Grand Honorary Walker Prize of one thousand dollars to Mr- 
Samuel Hubbard Scudder, of Cambridge, Mass., for his con- 
tributions to entomology The prize is awarded every five 
years, and the four previous recipients have been Mr Alexander 
Agassiz, I’rof Joseph Leidy, Prof James Hall, and Prof James 
D Dana 

The annual electrical exhibition was opened at lYew Vork. 
City on May 2 The President of the Unrtetl States, following 
the usual custom, set the machinery m motion by pressmg a 
button at Wishington He also sent congratulatory messages, 
as did the Vice President The opening address was by Chauiicey 
Depew, who supplemented his remarks by firing off a dynamite 
gun, without wires by the long distance system of telegraphy, andl 
b) blowing up H mimic sieamer m the tank ly a siJanarine 

We regret to record the death of Mr W C Lucy, E G r 
formerly of Brookthorpe, near Gloucester tor upwards of 
forty years Mr Lucy was one of the most actrve and enthusiastic 
members of the Cotteswold Naturalists’ bicld Qub To ihe 
Pro^eeJmgs of the Club he contributed numerous papers, in- 
cluding observations on the lirifts of the Severn, Avon ant5 
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Cvonlode Valleyt, on the Oolites and Lias of the Cotteswold 
HltU, &c. In 1887 he published an essay on the ongin of the 
■Cotteswold Club, with an epitome of its Protetdtngt He died 
on May 11, aged seventy-five 

The British Medical Journal states that the Pasteur Institute 
at Constantinople, which recently had to close its doors owing 
do want of funds and the utter indifference as to its well being 
shown by the Turkish Oovernment, has been reopened This 
gratifying result is due partly to the intervention of M 
BjuUni^re, Charge d'Affairesof the French Embassy, and partly 
to the action taken by the Imperial Society of Medicine, which 
addressed a strong protest on the subject to the Sultan His 
'Majesty's attention having thus been drawn to the condition of 
4 he institution, in which he had always taken the keenest 
interest, at once gave instructions that Dr Nicolle should be 
furnished with everything that he required, and satisfactory 
guarantees were given that funds and all other assistance that 
might b: needed should henceforth be abundantly supplied It 
la expected that the outcome of the affair will be a considerable 
development of the usefulness of the Institute 

Wg regret to see the announcement, m the Manchester 
Ouardtan, of the untimely death of Dr C Herbert Hurst, 
formerly on the staff of the Zoological Department of the Owens 
College Dr. Hurst was an alumnus of the Manchester Grammar 
School, and studied biology under Prof Huxley with con- 
spicuous success After some experience ns resident science 
master in a boys' school he entered the Owens College as a 
student in i88(, and in January 1883 was appointed to the 
post of demonstrator and assistant lecturer m /oology under the 
late Prof Milnes Marshall For eleven years he filled this 
office with conspicuous diligence and success, and not only 
earned the grateful recollection of several generations of students 
of the College, but also laid under obligation a much wider 
circle of zoologists by his share in the production of the “ Text- 
'faiuk of Practical Zoology," which has made the names of 
Marshall and Hurst familiar in every biological laboratory not 
only in this country but in the world In 1889 he took ad- 
vaniage of a prolonged leave of absence granted by the College 
authorities to pursue his studies at the University of Leipzig, 
where he carried out a valuable investigation into the life history 
of the gnat Cutex, for which he was awarded the degree of 
Ph D Latterly he had undertaken what he termed “a 
sysieinatic criticism of biological theory,” in the course of 
which he published discussions on “ The Nature of Heredity,” 
‘‘ F volution and Heredity,” “ The Recapitulation Theory,” and 
oiher kindred topics In these essays certain modern views were 
subjected to trenchant and unsparing criticism, for Dr Hurst 
was a keen controversial writer, and never hesitated to express 
himrelf clearly and forcibly even at the nsk of obloquy and un 
pop ilarity His last wruings were “ The Structure and Habits 
of Archjeopteryx ” and ‘‘ A New Theory of Hearing ’’ In 1895 
Dr Hurst left the Owens College to fill a similar position in the 
Royal College of Science, Dublin His premature death de 
,prives zoology of a zealous and upright worker, who was most 
esteemed by those who knew him best 

Durin'i. the past two months the Plymouth laboratory of the 
Marine Biologtcal Association has been well filled with investi 
gators, particularly during the Faster vacation, when all the 
available spice was in requisition The following is a list of 
the gentlemen who visited the laboratory during this period, 
itogether with the siobjects of their researchea —Dr N B. 
Hartman, St John’s College, Cambridge (Sense organs of 
Fishes), Mr T. H. Taylor, \ orkshite College, Leeds (Polyzoa), 
Mr. F. W Gamble, Owens College, Manchester (Nervous 
System of Polychietli), Mr A H. Church, Jesus College, 
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Oxford (Algae), Mr. E T. Browne, University College, London 
(Hydroids and Medusacl, Mr E. S. Goodrich, Merton College, 
Oxford (Nephndia of Polychteta), Mr G Brebner, University 
College, Bristol (Algae), Mr. S D. Scott, King's College, 
Cambridge (Excretory Organs of Tunicata), and Mr. W. I. 
Beaumont, Emmanuel College, Cambridge (General). Mr 
Garstang’s Easter class for the study of marine biology was 
attended by eight undergraduate students from Oxford, Cam- 
bridge, Eton, and the Yorkshire College, LiCeds Among 
the more recent captures of Interest may be specially men- 
tioned Mr Browne's rediscovery in quantity of the remarkable 
bitentaculate Hydroid known as Zar sabellarum, which gives 
rise to the aberrant Medusa Wilha stellaia 

The Council and Parliamentary Bills Committee of the 
Bntish Medical Association have drawn up a report on the 
Vaccination Bill now before Parliament Referring to the 
clause for the extension of the age limit for infantile vaccinalion, 
the opinion is expressed that the proposal to extend the limit 
from three to twelve months is injudicious and would prove 
prejudicial in the presence of an outbreak of small pox In 
Scotland the age limit is six months : and this is t he limit which 
IS recommended As vaccination should be practically an 
aseptic operation, it is suggested that some modification of the 
clause referring to domiciliary vaccination is needed. The home 
of a child may be in a slum, dirty, overcrowded, and infected , 
and asepsis cannot be secured in such surroundings The pro- 
posal IS therefore made that, where the house is uncleanly, it 
should be possible to insist on the child being taken not neces 
sarily to a public station but to the consulting-room, either of the 
public vaccinator or of some private practitioner The main 
defect of the Bill is considered to be the omission of all reference 
to rc-vaccination, and the Conned and Committee are of the 
opinion that re vaccination should be insisted upon at the age of 
twelve years 

A IM FA for a kinematograph bureau is put forward hj M 
Boleslas Matuszewski, Pans, in a pamphlet of which a copy has 
been sent to us His view is that a national or international 
bureau, directed by a responsible Government official, should 
be established to receive kinematographs and preserve them for 
their historical value 

I'ROM the Bulletin of ihe Royal Botanic Gardens, Trinidad, 
wc learn that in the botanical department of the Agricultural Ex 
hibition, recently held in the Colony, a new form of machine for 
the extraction of rubber was exhibited in action The rubber in 
the space of two minutes is separated from the latex, or milk, of 
the Cajtilloa tree, and is then pul to dry In the space of some 
three hours, sheets or slabs of fine clear marketable rubber is 
produced, free from the usual amount of protcid and albuminoid 
matters which are usually found in rubber produced by the 
ordinary process 

An important contribution to the theory of warning colours 
and mimicry is made to the Journal of the Asiatic Society of 
Bengal (vol Ixvii part 2, No. 4, 1897) by Mr. F. Finn, 
Deputy Superintendent of the Indian Museum The paper is 
the final one of a series of four, and in it Mr Finn gives an 
account of his experiments with birds other than the Babblers, 
to which his first paper was devoted, together with a general 
summary of the results and inferences. He concludes from 
his experiments (l) That there is a general appetite for butter- 
flies among insectivorous birds, even though they are rarely 
seen when wild to attack them (2) That many, probably most, 
species dislike, if not intensely, at any rate in companson with 
other butterflies, the " warningly-coloured ” Danamie, Airaa 
vtola. Deltas etuharis, and Papilio artstolochue , of these the 
last being most distasteful, and the Danatmt the least so (3) 
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That the mimics of these are, at any rate, relatively inlatable, 
and that the mimicry is commonly edectual under natural con- 
ditions (4) That each bird has separately to acquire its 
experience, and well remembers what it has learned On the 
whole, therefore, the theory of Wallace and Bites is supported 
by the facts detailed in Mr. Finn's papers, so far as they deal 
with birds (and with the one mammal used) Prof Poulton’s 
suggestion that animals may be forced by hunger to eat unpalat- 
able forms is also more than confirmed by Mr Finn’s expen 
ments, os the unpalatable forms were commonly eaten without 
the stimulus of actual hunger— generally, Mr Finn adds, with 
out signs of dislike 

In Bulletin No. a of the Blue Hill Meteorological Obscrv 
nlory, Mr H H Clayton gives some very interesting eximplcs 
of the diurnal changes in temperature and humidity at different 
heights in the free air The obsenations were made by me.\ns 
of kites, and on two occasions these were maintained in the nir 
duiing a large part of twenty-four consecutive hours The 
resulLs show that the diurnal v.arialion of temperature was scry 
slight or had entirety disappeared at about 2300 feet, and that 
the relative humidity curve at that height was exactly opposite 
in phase to that recorded at lower levels , the minimum humidity 
was recorded at night, and the maximum during the day The 
records during the day show that to a cctlam height (which 
varies under different conditions) the temperature m the lowest 
stratum decreases with increase of altitude approximately at 1° 7 
per 330 feet Above that height the air is suddenly found 
warmer, and then the temperature decreases with increasing 
height at a somewhat lower rate During the night there' is a 
marked inversion of temperature lietween the ground and 600 
to 1000 feet Alxive that height the temperature decreases at a 
fairly uniform rate The experiments were made under the 
siqierintendence of Mr A L Rotch, the proprietor of the 
observatory 

Thf latest contribution to the question of the age of the earth 
comes from Mr. J G Goodchtld, of H M Geological Survey, 
in the form of a presidential address delivered before the Royal 
Physical Society of Edinburgh, and just published m the Society’s 
Proceedings (Session cxxvi , 1896-97) Many geologists have 
attempted to estimate the length of the interval between the 
present time and the period when the oldest str.au containing 
fossils were laid down , and “ vagut, indefinite, but unquesuon 
ably vast beyond conception ” have been the conclusions Mr 
Goodchild passes in review certain changes which are known to 
have taken place in the pvst, working backwards from the 
Glacial Period, and estimites the time required for the formation 
of the rocks of the various geological periods He concludes 
that ninety-three millions of years have elapsed since the com- 
mencement of the Tertiary Period, and seven hundred niillinnsof 
years since the commencement of the Cimbrian Period More- 
over, the beginning of life upon the earth may be as much farther 
back from Cambrian times as Cambrian times ate removed 
from our own, so that the total estimate assumes tremendous 
proportions 

In the paper referred to in the preceding note, Mr Goodchild 
confines his attention to the purely geological side of the question of 
the age of the earth, leaving the physicists to uke up the discussion 
and deal with it m the light of new facts and views He suggests 
m conclusion that the following points need consideration (l) 
Is It certain that the whole of the downward increment of heat 
within the earth is due to any vestige of the earth’s original 
heat? If not, why may not pirt of it be due to the conversion 
of the energy of motion arising from terrestrial undulation (set 
up mainly by luni-solar gravitational energy) into the energy of 
heat? (3) Is It certain thit radiant energy in general differs 
from gravitational energy in operating only between two solid 
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bodies? If radiant energy acts only between any two material 
bodies, how do we know that the radiant energy of the sun, or 
the heat of the earth, is being dissipated into space at anything 
like the rate which is generally assumed to be the case ? 

We learn from the / <tnict that the use of Rontgen rays as a 
means of certifying the existence of death was demonstrated at 
a recent meeting of the Biological Society of Paris M Bou- 
gardc showed three photographs of the thorax, two of them from 
living persons and the third from a corpse, all taken by the 
V rays In the two hrst the different thoracic organs and the 
walls of the thorax itself exhibited a hary outline, so that 
their limits could not be exactly made out This, of course, 
was owing to the nalural inoscments of llie parts, the pulsations 
of tht heart and the greai vessels, and the movements of the 
diaphragm Even when the subjects held their breath so as to 
minimise movement as much as possible the outlines were stilb 
hazy, and the outline of the diaphragm was seen as a shadow 
varying in depth and extending over the ninth and leiuh inter- 
costal spacts The heart and great vessels were seen to occupy 
the centre of the chest as a dark oval mass, the shadow of wliieh 
w.as dense m the centre, and grarlually faded away towards the 
periphery until the almost transparent lungs were reached In. 
the radiograph of the corpse, however, the appearance was 
quite different, for all the organs had sharp and well defined, 
edges 

The Proietdrnr^ of the Academy of Natural Sciences of 
Philadelphia contains an account of the discovery of a complete 
volcanic crater of Mesozoic age near Pottstown, Montgomery 
County, Pennsylvania, by Mr E Goldsmith The chief 
interest of the paper centres round the microscopical examin- 
ation of some varieties of de vitrified obsidian ami of gabbro 
phonolite Some specimens of ainj’gdaloid were obtained from 
a boring which showed remarkable Huidal texture even to the 
unaided eye Basaltic columns of exceptional size were 
observed, the diameters of the six sided sections mea.unng in 
some cases ten, eleven, and even fifteen feet across. 

Mr F. Golosmiui contributes an interesting note on the 
petrification of fossil bones to the Proucdmgs of the \cademy 
of Nalural Sciences of Philadelphia In digging for human 
remains in the deposits of the Port Kennedy limestone quarry, 
a fissure m the Silurian limestone on the Schuylkill River, 
Pennsylvania, U was found that many of the fossil bones 
obtained “fell to a mealy pjwder” when touched Mr 
Goldsmith has subjected specimens in v,irJous stages of petri 
faction to analysis, and finds that the “bone meal’’ contains 
little or no calcium phosphate, but that it consists essentially of 
dolomite It is supposed that the change is effected b) carbon 
dioxide in the water retained in the fissure, the pb isphonc acid 
bting transferred and reunited with ferric oxide and alumina to 
form sivianite (which was found in the neighbourhood), and 
magnesia loeing taken up at the same time 

The current number of the Annak^ dc. t' tiislilut Pasteur 
contains the report for the past year of the anii-rabic mocu 
lations c,arned out in Pins N > less thin 1521 persons under 
went the treatment, which is 213 in excess of the number 
recorded for the year 1897 In all, eight deaths from rabies 
occurred, two of which, however, took place during ibe course 
of treatment and before it c.iuld have taken cfleci In one cose 
a joatient was admitted in \pril, and underweiu the inoculations, 
but succumbed to rabies m the middle of O-tob.r Out of the 
total number of patients 175 were foreigners, and of the latter 
Egypt contnbuted 2, Greece 1, the United Stales i, Germany 
8, ^Igiura 14, Switzerland 33, British India 33 , whilst England, 
as usual, far exceeds in Us contribution tba' of any other nation, 
the subsiamial number of 83 being sent from this counuy By far 
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<he number of patients were admitted suffering from bites 

on the hands; next in order come bites on the limbs, whilst in 
151 csies the injuries were inflicted on the head. The Seine 
Department appears to be the distnct where rabies is most 
IMevalent in France, more than one-third of all the cases 
•coming from thu part of the country 

A IMMPHLET on “Science and Engineering during the 
Victorian Era (1837-1897),” by Mr Charles Bright, has been 
published by Messrs Archibald Constable and Co The 
(lamphJet is a reprint of an introduction which Mr Bright 
wrote for the Victorian Era Exhibition held at Earl's Court 
last year 

To encourage and facilitate the use of the metric system in 
•the United Kingdom, the Pharmaceutical Journal recently pub 
lished a series of tables of metric equivalents of Imperial 
Weights and Measures, and thermomctnc equivalents The 
Cables hare been found of great assistance, and they have now 
been reprinted in a convenient form for reference by pharmacists, 
chemists, and medical men 

Wahave received the fourth number of the new Journal of 
Applied Mtcrotcopy, published monthly by the Bausch and 
L.omb Optical Company, of Rochester, N Y The present 
^art IS chiefly devoted to methods of imbedding and staining 
SKCtions, but photo-micrography also receives its share of 
jAtteolion. 

The additions to the Zoological Society’s Gardens during the 
4iast week include a Rhesus Monkey {Macaius rhesus, t) from 
India, presented by Mr W H Lewis , a Macaque Monkey 
d,Meuaiut cpnomolgus, i ) from India, presented by Mrs Eyre ; 
A Ked-bockcd Bustard (Buteo erythronolus), captured at sea, 
presented by Mr Ernest Hartley , two Banded Parrakeets 
^Pahtornis /atcuUa, S {) from India, presented by Lady 
Lumsden ; a Cardinal (grosbeak (Cardinalts vin^iniauus) from 
North Amenca, presented by Mrs Harry Blades , two Crested 
Screamers (Chauna enstata) from Buenos Ayres, two Scaly- 
breasted Lorikeets (/’r///r«/r/rr iklorolepidotus) from New South 
Vfales purchased , two Black backed Geese (Saretdtot nts 
melanono/a) from India, two tircy-lag Geese {Ansei miercus), 
British, received in exchange 


OC/B ASTRONOMICAL COLUMN 


Oks*»vatu)NS of Variable Stars — \ most useful and 
•valuable series of variable star observations has just been pub 
lished by Dr Francesco Porro in a memoir in the PuU>liiazwni 
Ael Reale Osierfalonnto Astrenomuo ih Torino, No 4 The 
observations were made at Torino and Soperga, and extend 
over the years 1889-95 

Comet Pkrrine (March 19) — The following is a continu- 
nation of the ephemeris of Comet Perrine for the ensuing 


May 2 


32 6 
}6 52 
41 34 
46 13 


49 5 
55° 
59 9 


Vrance ani> Internationa! Time —Slowly but surely the 
sscherae for dividing the time all over the world into an equal 
number of zones, differing from one another by one hour, is 
intending, and we hope before long that such a rational system 
rfif international tame will be uniiersally adopted Even now 
<here are some notable outstanding countries which as yet 
have not .thought fit to adopt this principle Before, however, 
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one can say anything more in the matter, the cose of Ireland must 
be remeni&red There is no doubt that if we wish other countries 
to adopt a system of time zones, we should see that, at least. 
Great Britain, if not all British colonies, is onem the adopUon 
of the scheme. There is absolutely no reason why Ireland 
should not adopt Greenwich time ; but yet Dublin time is daily 
used, and all the while we are laughing at the prejudices of 
France for not instantly adopting the Greenwich meridian, 
which IS only a matter of less than ten minutes For Ireland 
there is absolutely no excuse for not coming under the new 
rlgtnu, but with France it is different A change from mean 
Pans to mean Greenwich time would necessitate a great amount 
of work in altering their numerous publications, such as the 
Cottuaissance de 'J emps and other almanacks, to say nothing of 
charts, Ac Such diHiculties have not, however, hindered her 
from adopting the international s^tem of time zones , and 
although the new time she has adopted is really Greenwich 
time, yet the “national hour” is that “of the meridian of 
Pans diminished by 9m 2I8 ” In an interesting article (A’et'i/r 
Stientifique, May 7, 1898) on this subject, M Bouquet de la 
Grye does not seem to advocate the step taken by France, and 
concludes that this adoption will be “ contra^ to the interests 
of our country, tradition, scientific spirit ” The following list 
of meridians successively adopted, which is of interest, we have 
taken from the above mentioneil article — 

Diciiaraue, of Messina, adopted the island of Rhodes, 300 B,C 
Eratostnenes chose the meridian of Alexandria, 270 B c, 

Marin de Tyr took for the origin the meridian of the islands 
of Fortune in the year 80 a n 

The Arabians chose the meridian of Mecca, and also that of 
the column of Hercules, 800 a l> 

The Alphonsine tables assumed as their origin the meridian 
of Toledo, 1250 A !• 

Mercator took the Azores for the initial meridian, 1569 a i> 
The Pans Congress chose the island of Fer, 1633 A.D 
It was decided, after the example of Guillaume Deliiie, to 
place the meridian of the island or Fer 20° to the west ot that 
of Pans, 1724 a 1) 


A New Long Period Variaui f — Herren Muller and 
,Kempf describe some observations which have led them to dis- 
cover an interesting variable star of evidently long period (.dr/r 
Nachr , No 3491) The star in question is B D -(- 30" 591, 
K A 3h 49m 8s , Decin -1- 30° 40' 0 1900 o, and was included 
m their list of comparison stars for the Potsdam Photographic 
Durchmusterung As soon as this star was found to vary its 
magnitude, observations were at once begun to determine its 
penod The following table shows the magnitudes, as yet, 
obtained 


Appsararte 

i887'"88 I 
■888 89 

IS ^ 

1891- 92 

1892- 93 

1893- 94 
1894 95 
1895-96 

1896 97 

1897 98 


636 

633 

6 30 


1894 Feb 22 5 6 44 

1895 March 6 9 6 60 

1896 Ian 19 4> 669 

Dec 21 28 682 

1897 Dec 1 26 6 92 


646 
6 59 
6 70 



+ o 01 

-F o 01 
- o 01 


The fourth column gives the observed magnitudes of the 
variable, the fifth the magnitudes as obtained by drawing a 
curve through the points when plotted with the time as abscissa; 
and the magnitudes as ordinates ; and, lastly, the sixth denotes 
the differences between the two latter. A glance at the curve 
shows that the star from 1887 to the middle of 1891 retained 
Its original brightness, namely 6‘3l mag. It began then to dim 
off, and from the beginning of 1894 it has decreased o 01 
magnitudes monthly, or a little over one-tenth of a ma^ilude 
in a year Phis new variable is said to lie of a yellowish-white 
colour With the help of the 30-inch Pulkova refractor Herr 
Renz has examined the star for duplicity, but could not detect 
a second body Proliably the spectroscope may tell us more 
about the constitution of this interesting variable ■ it is hoped 
that both spectroscopic and photometnc observations will be 
made to unravel the mystery of such a long period variable as 
this appears to be. 
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THE ROYAL SOCIETY’S CONVERSAZIONE. 
'T*HE first soir^ this year was held on the nth inst It was 
numerously attended, and a large number of objects had 
been brought together We have not space to refer to all the 
exhibits. 

Prof Hele Shaw exhibited experiments on the flow of water 
We have already given an account of some of these (p 34) 
Prof Hele-Shaw also showed instruments for describing cyclo- 
idal curves and envelopes. By means of the instrument ex- 
hibited, two surfaces of cardboard or paper are made to revolve 
so that imaginary pilch circles on each roll upon one another 
This is effecterl by employing auxiliary circles within or with- 
out the pitch circles, the auxiliary circles being made to move 
at the same velocity by passing between two pairs of equal 
wheels, each wheel being counected by an axle with the corre- 
sponding wheel for the other auxiliary circle By a further 
combination of wheels the actual centres of rotation are dis 
pensed with, only virtual centres being used Hence it is 
possible to draw with a small in«trumenl cycloidal or involute 
curves for circles of any radius, however large, and to find 
envelopes or centrodes under any conditions of fixed or varying 
radii A simple practical application is that to the teeth of 
wheels examples of which were exhibited 

Mr J Maclcenxie Davidson exhibited Kontgen ray apparatus 
for localisation purposes 

Mr T Andrews, FRS, exhibited (i) micrographic illus- 
trations of deterioration in steel rails These high [lower in 
vestigations of old rails, which have worn well, afford an in 
dicalinn of the microscopic structure and composition best 
adapted to ensure endurance and safety in rail service (2) 
Micro crystalline structure of iron The micrographs indicate 
the existence of a primary and secondary crystalline formation 
in large masses of iron which have been slowly cooled 

Mr C Otme Uastian showed an electric current meter act 
in^ by electrolysis The height of a column of liquid (sulphuric 
acid and water) contained in a glass tube is caused to decrease 
by electro decomposition, and this decrease in height is utilised 
to indicate the quantity of current (in ampere hours) that has 
passed through the meter in any given time Assuming the 
voltage of the Supply to lie constant, a perfectly accurate 
measure of the electric energy, which has passed through the 
meter, is recorded by means of a scale in front of the above- 
mentioned tube, which can be calibrated in Board of Trade 
or other units. A hole in a rubber plug at the top of the tube 
allows the gases resulting from the electro-decomposition of the 
liquid to pass away into tne atmosphere, through the gaure tray 
and holes m the top of the meter case Paraffin on tiie surface 
of the fluid prevents atmospheric evaporation The instrument 
starts registering with an infinitely small current , it is accurate 
at all temperatures and at all loads , its accuracy is unaffected 
by temporary excess currents , and it is not capable of being 
affected by outside disturbing influences 

Dr Leonard Hill and Mr Harold Barnard showed simple 
forms of siihygmo-inanonicters 

Admiral Sir W J I, Wharton, K C B , FRS, and Prof 
W Judd, C B , FRS, exhibited, on behalf of the Coral- 
eef Committee of the Royal Society, charts, sections and 
specimens, illustrating some of the results of the investigations 
carried on in the atoll of Funafuti (Ellice Group), South Pacific 
Prof Poulton, FRS, showed insects captured m Canada 
and some adjacent Slates during a visit in connection with the 
meeting of the British Association in 1897 The insects m this 
collection are not of any specml interest on account of rarity, 
but they serve to convey an impression of the general character- 
istics of this section of the fauna by which the traveller is 
surrounded as he proceeds, at the time of the year indicated in 
the labels, across the American Continent on a line not Hr 
distant from the Canadian southern boundary The general 
similarity of the Lepidoptera to those of Europe is remarkable 
Attention is directed to the gebgraphical data on the small 
printed labels. The cases are arranged so that the left hand 
represents the westernmost locality (Vancouver Island), the 
right hand the easternmost (Quebec) 

Dr H. Gadow, FRS, and Mr W. F Blandford exhibited 
a senes of models, illustrating the composition of vertebra: in 
the various groups of vertebrata 
Prof. T Rupert Jones, FRS, and Mr J Ballot showed a 
senes of large stone implements, collected by Sidney Ryan, 
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Esq , from the tin bearing gravels of the River Embabaan, in 
Swaziland, South Africa 

Mr Alan A Campbell Swinton exhibited (i) experiments 
upon the circulation of the residual gaseous matter in Crookes’ 
tubes Radiometer mill wheels are employed to delect the 
direction and velocity of the gaseous streams, and the expri- 
ments indicate that in very highly exhausted tul>es of the focus 
type, m addition to the well known negative stream from (he 
kathode, discovered by Crookes, there exists also n positively 
electrified stream from the anode, which travels in the opposite 
direction to the kathode stream, and is extenor to the latter 
Mill wheels of vanous forms and of both non-conducting and 
conducting material show these effects (2) Kontgen ray camera, 
showing the position, dimensions and form of the source of the 
X rays in a Crookes’ tube (3) Kathode ray lamps. The 
kathode rays from two concave kathodes placed opposite to one 
another and supplied with an alternating electric current of 
about 20,000 volts pressure, ate focussed upon a button of 
refractory material, which is thus raised to a very high tempera 
ture and becomes brilliantly incandescent The efficiency in 
terms of the amount of light produced for a given quantity of 
energy supplied to the lamp, appears to be much superior to 
that obtain^ in ordinary incandescent electric lamiis, and under 
suitable conditions may even exceed that of the arc 

Mr J Wimshurst showed improved apparatus for holding, 
and for the excitement of Rontgen ray lubes , Mr Killingworlb 
Hedges, specimens of copper rapidly deposited at high current 
densities , and Prof I P O'Reilly, a set of fourteen original 
coloured drawings of the [irincipal cromlechs existing in the 
vicinity of Dublin The drawings being plans and sections to 
scale, tend to show that the cromlechs in question were orienierl 
truly {a) either a.s regards their side walls (Druid's Glen) 
(Shatikell), or (A) present in their arrangement indications, 
which point to bearings either N by S and E by W , or to 
the points of the summer and winter solstices , or, ns the case 
of the Glen Druid Cromlech, an inclination of the cap slone 
marking the aliilude of the winter sun at the solstice (14“ 
approx ), and consequently tending to prove that the crrimlechs 
were designed, amongst other uses, to allow of astronomical 
oliservaiions being made with a view to the determination of 
fixed periods of the year or commencements of seasons 

The Rev Walter Sidgreaves, S J , showed the spectrum of 
Mira (0 Cell) compared with the si>eclra of other stars of 
Sccehi’s third ly|>e, and Mr K J Tarrant, photographs of 
electrical discharges 

Mr W Mils, F k S , showed smoothed curves of sun spot 
frerjuency (Wolf), comyiared with corrcsjmnding curves showing 
the variation m diurnal range of the magnetic eleme-nts of de 
clination and horizontal force from observations made at the 
Royal Observatory, Ijrcenwich A graphical representation of 
the periodical variation in frequency of sun-spots, and of the 
amplitude of the diurnal magnetic movement The average 
length of the pencil is about eleven years, subject, however, to 
a variation of one or two years or more, which the sun-s|>ot 
and the magnetic curves alike exhibit There is also a corre- 
sjainding variation in intensity at the different epochs of maximum 
effect 

Mr R B Roxhy had on view specimens of “ Naturogniphs" 
(prints [iroduced by Dr belle’s process of photography m natural 
colours) 

Mr C \ Boys, IRS, showed phase reversal and stiver 
zone plates made by Mr K W Wood, ol the University of 
Wisconsin These plates are made with 230 zones In con- 
sequence of the great number, their erjuivalence to a lens m 
image-making is very complete Some are printed on bichro 
mated gelatine These are staled to be “ phase reversal,” 1 e 
the thickness is such that allernale zones are in opposite phases, 
so the whole surface is operative Two of these, of about 70 
and 13 cms. focus, are mounted as a telescope, and show a 
magnified image of incandescent electric lamps Others are 
photographed upon metallic silver by coaling a deposited film 
on glass with bichromated gelatine, exposing, washing, exposing 
to iodine, dissolving with “hypo,” and finally wa.shing off the 
remaining gelatine when the lines acted upon by light are left as 
bright Sliver, the rest being transparent glass One is elliptical, 
with axes in the ratio of s/ 2 i If this is placed on the hypo- 
(henuse of a right angled prism with Canada balsam, it will give 
images due to the difference of phase between the light totally 
reflected and that metallically reflected on alternate zones. 



62 


NATURE 


[May 19, 1898 


Thie« photograplw, taken with some of the plates, weie e»- 
hibited. 

Dr Armstrong, F.R S , exhibited coloured photographs of 
Yellowstone Park, U S A , by Mr h Jay Haynes, of St. Paul, 
Minn., Mr A. E Tutton, an interference dilaton eter of in- 
creased sensitiveness , and .Mr Edwin Edser, apparatus exhibiting 
peculiarities of interference fringes when formed between silvered 
surfaces When interference Innds similar to Newton’s rings 
are formed with monochromatic light between two ixirtialTy 
silvered surfaces, the appearance presented is that of narrow 
sharply defined bright liands separated by broad dark intervals. 
When the light used consists of two different wave lengths (such 
as that from a Bunsen burner into which some salt of sodium has 
been introduced) the interference bands become alternately 
double and single ns the distance between the silvered surfaces 
is incrensed This principle has been used by M M Fabry and 
Perot to confirm Michelson's results as to the homogeneity 
or otherwise of spectral lines incapable of resolution by spectro 
scopic methods 

Mr. Edwin P.dsor and .Mr. C P Butler showed a simple inter- 
ference method of c.slibrating a spectrometer Two pieces of 
plate glass, each thinly siUered on one surface, are placed with 
these surfaces parallel and very nearly in contact Tins arrange- 
ment IS placed imliiediately in front of the collimator slit of a 
spectrometer A ray of slightly convergent white light being 
directed on the slit through the air film between the silvered 
surfaces, the resulting spectrum consists of bright bands 
separated by dark intervals If the wave lengths corresponding 
to any two interference bands licknown, that corres|X>nding to any 
other band can lie calculated or determined graphically with 
great accuracy It is proposed to use such a system ot inter 
ference bands as a reference spectrum, to facilitate the reduction 
of prismatic spectra in terms of wave lengths 

Prof W C. Roberts Auslen, C B , F R S , exhibited appar- 
atus to illustrate M. Daniel Bcrthelot's interference melhod of 
measuring high temperatures One of the heamsof light in an 
interference apparatus traverses a heated porcelain tube, and the 
other beam traverses a tube of equal length cuntaimog parefitd 
air When interference takes place it indicates that the air in 
the two tubes is equally rarefied, and therefore the temperature 
of the heated tube can be calculated from the pressure of the air 
in the other lube The interference apparatus employed is that 
exhibited bv Messrs Edstr and Stansfield at the conversatione 
last year Prof ^<oberls-Ausl<^ also showed a complete mstal 
laiion of apparatus for the microphotography of metals 

Mr A. Stansfield exhibited ( ] ) experiments of showing an ex- 
ception to the law of Magnus , (1) a method of demonstrating the 
existence of an allotropic change in iron An electric current 
may be generated by heating unequally a circuit compos d of a 
single metal, if very sleep leinpcralurc gradients are maintained 
in the wire of which it is composed The Thomson EMI' 
must therefore be abnormal under Ihtse conditions Expert 
inents were arranged lo dcm'onslrale this in the ease of platinum 
and other metals, and lo show readily the allotropic change , 
winch takes place in iron at about 800' C 

Dr Alexander Muirhead and Prof Oliver Lodge, F R S , 
showed improvements in llerlz-wave spnce-lelecrapliy , Prof 
Ewing, b R .S , a magnetic balance for permeability tests of 
iron , Mr J E btead, sjiecimcn and photographs illustrating 
the crystalline structure of iron and steel , and Mr Joseph 
Cloold, experiments in relation lo resonance 

An exhibit by the Hon C A Parsons consisted of (1) one 
of the earlier Parsons steam lurbincs of Ihrec-horsc power 
driving a dynamo; speed of working, l2,ocw revolutions per 
minute j (2) photographs of the 7 iirbtiiia , (3) screw propeller 
cavitatmg the water, the atmospheric pressure Ixring lemoved 
from the surface bj' an air pump A small screw propeller is 
driven by an electric motor at a speed of 1000 revolutions per 
minute within a tank in the form of a hollow oval ring, aiound 
which the water flows under the aclion of the propeller, the con' 
diuons of flow resembling closely those in liie case of an 
ordinary screw pro))eller driving a ship. The illumination is 
effected by a beam from an electric lamp reflected from a mirror 
attached to and rotating with the screw shaft, and again reflected 
on to the propeller by a concave fixed reflector The propeller 
thus lUuminaied apj^rs stationary, and the cavities in ihe 
water formed by and ground the blades can be clearly seen ot 
photographed To foobtatc the formalion of cavities, and to 
reproduce the conditions of very fast ships at convenient speeds 
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for observation, the whole of the atmospheric pressure is re- 
moved from the upper surface of the water by an air-pump. The 
pressure then remaining to hold the water together is that due 
to the head of water above the screw, plus capillarity The re- 
lation holding between the model and screws on fast ships, with 
the same slip ratio, when cavities are formed appears to be— 
lineal speed of blade vanes as the square root of the total 
pressure holding the waler together 

Prof. W A Herdman, F R S , and Prof R Boyce, exhibited 
healthy and unhealthy green oysters, showing the causes of the 
coloration, and ihe connection between oysters and disease. 

The Manne Biological Association had an exhibit showing 
the adaptations of marine animals lo their environment, illustrated 
by living examples of the higher Crustacea 
The Joint Permanent Eclipse Committee and Eclipse Com- 
mission of the Brill'll Astronomical Association showed photo- 
graphic and other observations made m India at the total solar 
eclipse of 1898, January 22 

Prof Sherrington, F R S , exhibited specimens of sensorial 
organs, illustraied by (he inicroscoiie 

Sir Richard T Thorne, F R S , and Dr. Copeman had an 
exhibit illustrating the bacteriology of calf vaccine lymph. 

^^r Horace Seymour, Deputy Master of (he Min(, cxh(bited 
a case of medals or >n/ed by Japanese methods Various solu- 
tions arc employed by the Japanese for this purpose, but 
“ rokusho," or vcriligris, is the mam constituent of most of 
them The medals shown are the result of exMriments made in 
the Mint with a view to reproduce Ja|ianese effects 
Dr. Russell, F R S , showrd pictures taken on photographic 
l^les by vapours from certain metals and certain organic 

Sir David Salomons, Bart , exhibited the pseucloscope for pro- 
ducing stereoscopic effects by means of a single piclure 

Prof Unwin, F R S , exhibited apparatus for indentation 
tests of metals The relative hardness is measured by the in- 
dentation )ier ton per ineli of knife edge 

Dr MatMunn showed microscopic preparations illustrating 
the structure of the digestive gland of Mollusca aiyd Decaped 
Crustacea 

Electrical recording apiwralus was shown by Prof li L 
Callentlar, h R S 

Mr C T R Wilson dcmonslraled production of cloud by 
Ihe action of ullra-violet light When Ihe light from an arc 
lamp IS brought by means of a qu.xrU lens lo a focus within a 
vessel containing moist, dust free air, a bluish fog gradually 
develops along the path of the light The effect is entirely 
prevented if the ultra-violet rays be cut off interposing a 
sheet of glass or mica, no cloud or rain resulting under lhe.e 
condiliems even when supersaluralion is brought about by sudden 
expansion Possibly the small particles winch give rise to the 
blue of the sky are produced by ihe ultra-violet rays of sunlight 
absorbed in the upiier liyers of our aliiiosphere 

Prof Oliver Lorige, h K S , exhibited improvements in mag- 
netic space telegraphy The di'aiharge of a condenser or Leyden 
round a large wire coil sets up an alternating in.agnetic field, 
which excites induced cuiienis in .inoilier distant c ndenser- 
circuit tuned to the same freipiency, causing the second l..eyden 
eilher lo overflow into a coherer, or lo disturb a Kulherford 
detector or a telephone so as to gne a signal 

The delector shown was a special series of small free coils and 
granular imcruphones, each coil in a permanent magnelic field 
and so euiinectcd to ihe microphone of the next llial a very 
feeble alternating current in the hrst of the series is able to 
make a telephone in the last emit a loud sound, or, through a 
Langdon Davies relay, to ring an electric bell and work a Morse 
sounder A tone-telephone was also shown, which acts as a 
highly syntonised “ call ” 

The magnetic vibrations in the sending current can be main- 
tained m various ways, but ihe way shown is a device due lo 
Dr Piipin, with a vibrating string and ballery contact A sig- 
nalling key enables the ordinary Morse alphabet to be sent 
without any connecting wire, and independently of obstacles 
It may be regarded as, in some respects a modification and im- 
provement of the induction method of telegraphy inaugurated 
by Mr Willoughby Smith and practised by Mr Preece ; but, 
with suitable circuits, the tuning must be nearly exact lo evoke 
much response, and with enough copper in eacn circuit there is 
no assignable limit of distance 
Prof. A Barr and Prol W Slroud exhibited range finders. 
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THE PRESENT POSH ION OF SOME CELL 
PROBLEMS 

TYURING the last two decades or so a new branch of science 
^ has been quiell}, but rapidly, worlciru us way from a 
position of cnm^rative obscurity to one of considerable ini- 
iiortance This new comer has been designated Cytology, and 
It embraces as its province that department of knowledge which 
centres around the cell, whether this body be regarded from its 
structural or from its functional aspect And cytology, which 
IS still a young offshoot both from botany and zoohigy, pos 
sesses one strongly marked advantage viz that of proiiding 
a common ground on which the botanist and the zoologist may 
still meet to discuss nuestioiis of equal interest to each h'or m 
dealing with the cell we are apiuoaching facts and phenomena 
which are essentially shared or exhibiicil by animals and plants 
alike, and, indeed, the measure of ihpir relative importance can 
lie gauged by the degree in which they reappear in each of the 
two great divisions of organic life , although in most other 
respects the amm.sis and plants have lollowed widely diverging 
paths of development 

The cell was long ago recognised as the structural unit of an 
organism, but the relations of Us sanous parts to one another 
were overlooked or misunderstood, and we are still far from 
arriving at a satisfactory solution of the difficulties which each 
investigator meets when attacking the problems presented by 
any special case, nevertheless, some general facts have been dis 
covered which serve as landmarks to guide future exploration 

In all hut the very lowest forms of life, and m some others 
which are probably degenerate, we recognise clearly enough 
that the protoplasm of an organism contains one or more nuclei 
wiihm us substance. Commonly, though l>y no means in 
variably, each nucleus is asviciated with a detinue mass of pro 
toplasm which is segregateil, more or less strictly, from the rest 
by means of membranous partitions These partitions arc not, 
however, ne“cessarily always present Some animals, and many 
of the lower plants, jiossess 11 nrolophsm in which are disiribuicd 
Urge numbers of nuclei, whicn thus appear to he embedded in a 
common matrix Instances of this are seen in Vatuhtrta and m 
the embryonic stages of Ptnpalu^ But although the nuclei are 
thus scattered, there is a considerable body of evidence to show 
that their respective spheres of influence are tolerably clearly 
defined, just as are those of ilifiertnl countries, cvin when thest 
are not ifelimutd by obvious boundaries like rivers or mountain 
ranges 

On the other hand, just as there art roads and traffic between 
two neighUiuring countries, so it has been shown by several 
observers that even where the “ cells ” are separated by walls 
from each other, the adjacent protoplasms are often connected 
by fine threads of the living substance which traverse the inter- 
vening cell walls The phenomenon seems to have been occa 
sumally seen without apparently its imjiortance being realised, 
but Tangl clearly demonstrated it for plant cells (Kndosperm) 
almost twenty years ago Since that time the investigations of 
Gardintr, Kienitz Gcrlolf, and others have shown that what were 
once thought to be merely isolaleil cases may [lossibly turn out 
to form rather the rule than the exception There can be but 
little doubt that the improved uranium osmium method of 
Kolossow, which has recenlly Ikch eiiiployeil with considerable 
success by Gardiner, will malenally extend our knowledge 111 
this direction, and will confirm what most of iis have for a long 
time held, that the diflerence between such a plant as CanUrfia 
and the ordinary multicellular forms is rather one of degree, the 
result of specialisation, than one of kind Thus during the 
germination of some algie, certain of the Fiuaifir for example, 
the embryo exists for a considerable time in a multinucleate con 
dition, the cell walks only appearing at a later stage The same 
IS also seen during the development of the endosperm m a flower- 
ing plant, and still more strikingly during ihe germination of 
the spore of /soi'les or of Seta^tnella The occurrence of a stage 
in the development of many plant tissues, during which the con- 
stituent cells are sliding past each other in adjacent rows, is 
seen to furnish no real argument for a protoplasmic discontinuity 
at this period, when it is remembered that not only are Ihe walls 
stiU soft, but that they actually contain a nitrogenous body 
which IS almost certainly protoplasm in their substance On the 
animal side also evidence is not lacking to show that m some of 
the higher forms, at least in the earlier stages, protoplasmic 
continuity is of frequent occurrence ; and it also obtains, accord- 
ing to Schuberg and others, between the cells of some tissues 
in the adult animal 
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Nevertheless, the want of such a continuity in nerves, e g m 
the ganglionic cells, suffices to show that it is unsafe n > generali.se 
on d pnon grounds too freely, for it is in nerves, perhaps more 
than in most other tissues, that a direct continuity mignt have 
been expected And it is the more necessary to emphasise the 
lesson denved from a study of the histology of nervous tissues, 
inasmuch as a continuity of protoplasm has been generally 
assumed to exist m the tissues of motile organs of plants, on 
purely physiological grounds, although it may not have been 
demonstrated histologically 

The rile played by the nucleus in influencing or m deter- 
mining the mode of special activity manifested by its attendant 
protoplasm is one of great interest, and a great deal of light has 
been thrown upon it within recent years I laiierlandt and others 
have clearly shown that in cases where nietaliolism was more 
active in one region of the cell than in another, the nucleus 
commonly migrates to this locality Beautiful examples of this 
may be observed during the thickening of the walls so frequently 
met with in the protective layer of seeds or fruits Thus if the 
development of the seed of the rominon night shade (Sotanum 
Duhamara) be followeil, it will be seen that in the young stages 
of Ihe large cells which ultimately give rise to the hard shell of the 
seed, the nucleus occupies a central position Later on, the 
nucleus becomes lodged in close proximity to the inner w.ill of 
the cell, and this then begins to thicken This deposition of 
thickening substances spreads to the lower (or inner) parts of the 
lateral walls, whilst their outer portions, as well as the whole 
of the external wall, which is remote from the nucleus, remains 
thin Again, it has lieen observed by Istvantii that when the 
hypha of a fungus is about to branch, the nucleus is discoverable 
at a spot just beneath which the outgrowth is aliout to arise 

The well-known and highly characteristic appearance of Ihe 
large nuclei met with in tissues the cells of which are m an 
active state of divisimi, is all evidence of the important in 
fluence of these Uxlics over the process So also is the fact 
that those cells which are the last to lose the faculty of re- 
suming an embryonic condition (1 e of giving rise to fresh 
tissues) retain these nuclear peculiarities longest This point is 
well brought out in a study of the cells of a growing root, for 
It IS easily seen that those which form Ihe layer known as Ihe 
pericycle keep the primitive ap^iearance of their nuclei the 
longest, and it is m this layer that the new structures, the 
Inte'ral roots, when they occur do actually originate Again, 
when new structures are about to be formed from tissues already 
•idult, or even senescent, the first obvious sign of the new im- 
pulse IS detected m a change in the nuclei of the cells, a change 
which depends as much on chemical as on physical diflerences 
In cells which are secreting, whether belonging to animals or to 
plants, the nuclei are observed to pass through a remarkable 
series of changes, which may even result in the temporary 
ditferentmlion of the peculiar so calletl chromatu elements 
resembling if indeed not identical with those appearing during 
nuclear division Much the same is to be seen in the huge 
nuclei often present m Ihe “ foot cells ” m an animal testis, 
around which the young immature spermalozoids cluster m 
groups, apparently deriving from the chemical activity of these 
cells the nourishment retjuisite for the complelicn of their 
development 

Even more conclusive evidence as to the close relation 
between the metabolism of the external protoplasm (conveniently 
distinguished as cytoplasm) and the nucleus is furnished by the 
different behaviour of nucleated and non nucleated fragments of 
protoplasm resjiectively It is quilt possible, by taking appro- 
priate measures, to vivisect a single cell, so that one portion 
shall contain a nucleus and the other not The former half 
commonly regenerates itself, and if derived from a plant cell, 
forms around itself a new cell wall , on the oihtr hand, the 
non-nucleated fragment sooner nt later jienshes, although it may 
continue for a time to exhibit normal vital functions i;su,slly, 
however, it is able neither to secrete on its surface a membrane, 
nor to engage on constructive metabolism 

But interesting and suggestive as are the relations which can 
be discernerl between the c> toplasm and the nuclei of cells in a 
condition of comparative repose, they are almost eclipsed by the 
wonderffil series of changes which recur with surprising uni- 
formil) each time the nucleus and the cell divides Nor is it 
always easy correctly to estimate the relative importance of the 
various structural elements which are involvevl or concernctl in 
the process 

Of late years we have heard a great deal about a romute 
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purticle which 19 present, sometimes in the nucleus, oftcner in 
the externnl cytoplasm, and which is by many assumed to play 
the part of a directive agent in the matter of nuclear division 
This body, known as the Centrosome, was 6rst brought into 

f irominence by the researches of Van Beneden on the develop 
ng eggs of Asians, and il has since been recognised in an 
enormous number of animals, and also in the cells of some 

The centrosome is freouently a body of extraordinary minute 
ness, and it is most easily recognised during certain stages of 
niiclrnr division, on account of the central position which it 
occupies with respect to the radiations which accompany the 

It has, howeier, been identified in many cells which are in a 
state of repose, as a minute particle which may or may not be 
surrounded by differentiated zones of specialised protoplasm, 
though it is certain that in many cases this appearance is due 
merely to a diffraction phenomenon, hurthermore, it is not un- 
frcquently observed that its division precedes any change in the 
nucleus, and that when the division of this latter body is 
approaching, the two daughter cent rosumes diverge from each 
other, each situated in a definite protoplasmic mass and form 
mg one of the two poles of the spindle structure which arises 
during the process of karyokinesis * Sometimes, indeed, this 
spindle structure is seen to be spun out, as it were, fietween the 
two centrosomes at the moment of their separation, and to grow 
as they move further apart Kven more important, perhaps, 
than these obscriations was the statement made by Fol, that 
during the process of fertilisation both the male and female cells 
contributed a distinct centrosome, each of which then divided, 
and the half of the one then fused with the corresponding hall 
of the other, a proceeding to which he gave the name of ibv 
(,)uadrille of the Centrosomes Ihis statement, which was 
supported by precisely similar statements on the |)att of Ouignaril 
for plants, a.s well as by other zoologists, has, however, proved 
to be due to misinlcrpreted or mistaken observation It 1$ quite 
certain that at present there is no really authenticateel example 
of such a proceeding occurring either in plants or in aniniaU, 
although a glance at many modern text books testifies to the 
hold which these erroneous accounts have taken on receptive 
minds 

In the enthusiasm to which the first discovery of the centro 
some, and its subsequent identification in so many kinds of cells, 
gave birth, it has not always perhaps been sufficiently remeni 
lured that post hoc by no means necessarily implies propter hot , 
and that neither its reap|iearance at the period of karyokinetic 
activity, nor yet its observed persistence through the resting 
stage in some cells, are of themselves sufhcicnt to establish us 
claims to be regarded as the pnmary dtreittve agent m bringing 
aliout a nuclear division Supposing, however, that it could be 
shown to be really possessed of all the occult powers which have 
been claimed for it by its numerous devotees, the mam result 
would be to remove to an immeasurably greater distance all 
chance of penetrating more deeply into them)steriev of cell life 
For Its very minuteness renders it almost immune from the 
criticiil gaze of the curious 

Possibly some light may be thrown on the method of action 
(if indeed il really possesses any at all) of this enigmatical Ixnty, 
by a consideration of some of the cases in which it cannot be 
said to exist at all, for some years past it has been known 
(and the number of examples has been recently multiplied) 
that in certain plants the nuclear division is not mauguralcil by 
the appearance of two diverging centrosomes, which could 
occupy a dehnitc position with regard to the radiations at this 
lime visible in the protoplasm On the contrary, radiations 
start out from many centres in the cell, and run in various 
directions, though with a general tendency towards the nucleus 
I.4iter on these numerous centres become, so to speak, polarised, 
and commonly come together at two principal points occupying 
opposite ends of the cell Thus a final condition of affairs is 
reached, resembling the more regular arrangement obtained by 
the centrosome mechanism (Figs i and 2) What starts these 
radiations in the first instance ? It is difficult to imagine them to 
be otherwise than due to a chemical change in the protoplasm, 
or of some of its included substances, and this view is strength- 
ened by the observations made by Hertwig and others on the 
stimulating and modifying action of drugs, such as quinine or j 
Strychnine Morgan, by merely altering the salinity of the sea- 

I A word used ^10 nlgnify nuclenr djviMOr^ imroduccd by Schleichsr , it 
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water, was able to prwluce centrosomes and radiations at will, 
and the irregiilanty in number and sue which they displayed was 
just such as might have been expected, on the hypothesis here 
advanced 

These observations— and many similar ones couUl be cited— 
go to show that the impulse to division, which some have tried 
to identify exclusively with the centrosome, is more probably 
dependent on the condition of the protoplasm as a whole It 
IS quite probable that, as in so many other cases, the stimulus may 
be at lioilum a chemical one, connected with the elaboration 
of some substance proilucing the disturbances which result in 
the formation of the machinery for cell division. It is even 
possible that the substance may, 111 the more specialised cells, 
or in those of rapidly dividing tissues, be aggregated into a 
mass which assumes the manifold appearance that one finds in 
the centrosomes, centrospheres, and soon. From what we know 
of protoplasm it would hardly lie surprising if this were so 
Carbohydrate can be stored as starch, to be again lost to sight 
as sugar, Ac , why not the sulisiance which may lie supposed 
to be capalile of reacting willi the rest of the protoplasm in the 



production of the karyokinetic phenomena? But this is a very 
different thing from considering the centrosome as a son of 
autocrat presiding over the desiinits of the cell, as its more en- 
thusiastic supporters have claimed It would not even be 
necessarily a ^rmanent slructine inaugurating the cell changes, 
but would represent a sulistance, which might merely be formed 
ad hoc, and which, after the jicriod of activity, might either 
lose its identity -sinking to the general level of the substances 
contained in the protoplasm — or if present, in sufficient quantity, 
over and above what proved to be needed for a given occasion, 
It might remain as a foimed substance to be used up later 

There is a large body of evidence to show that, when present. 
It IS intimately associated with the processes of nuclear division, 
though whether in an active or passive connection it is diffi- 
cult, perhaps impossible, to say. Certainly, taking the most 
favourable view as to its autocratic powers, it can effect nothing 
unless the protoplasm be ready to receive it The centrosome of a 
spermalozoid introduced into a npe egg may become the centre 
of a system of radiations, but none are produced if the ovum 
happens to be immature And on the whole, especially m view 
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of the behatiour of those cells in which no ccntrosomes have 
been discovered in spite of inhnite toil havinf; been spent on 
the attempt to prove thetr existence, it seems more probable 
that they are not to be regarded as morphological structures 
ranking with nuclei or plastids, but at most as consisting of 
matter which may be condensed to a granular form, or which 
may be present or be manufactured in a state diRused through 
the protoplasm Indeed this matter may iierhaps not he in 
appropi lately compartil with xymogens, which, when suitably 
acted upon, liberate substances capable of exerting an influence 
altogether incommensurable with their amount on ninicrials 
within the scojie of their [lOwer But no one would probably 
go so far as to elevate a lump of zymogen, if it could be shown 
to exist in a given cell or tissue, to the rank of a cell orgm, any 
more than most people regard the elaborated spindle fibres as 
representing anything but a siiecialised phase of protoplasmic 
structure, at most teniiairarily differentiated from the rest of the 
cell substance, and destined, sooner or later, to lie re absorbed 
into It, although the remains of some spindles jiersist long after' 
the cells in which they were formed [de novo) have completed 
their division 

Having briefly glanced at the centrosome, we may pass on to 
consider some of the more ini|wirlant peculiarities connected 
with the actual priKess of division of the nucleus And, first, 
vve will consider the mode of the formation and division of those 
remarkable structures— the clironi isomes During its resting 
state, a nucleus presents a granular or spongy appearance, and 
IS commonly seen to contain one or more refractive bodies — the 
nucleoli As the stages of approarhing division are passed 
through a substance (which can be identified also in the resting 
state), known as the chromatin, begins to assume a growing 
importance This substance, which consists largely of nucleic 
acid, aggregates along more or less definite tracts of the colour 
less and less stainable matrix (linm) withtn the nucleus, and 
finally nearly all the linin is used to provide a substratum in 
which the chromatin is emtiedded Tins liiiin scaAblding as 
sumes the appearance of a much convoluted thread or thieads, 
and, owing to the predominani e of the chromatin, its existence 
IS easily (and often) overlooked The thread then shortens and 
thickens, and eventually breaks transversely into a definite 
number of segnunts constant for the iiarticular species Mean 
time the well known spnidle is formed, and the chromosomes 
liccome arrayed around it (figs 2, 4) They are now seen to 
split longitudinally, and finally the two halves separate, passing 
to opposite ends of the spindle, where they help to reconstitute 
the daughter nuclei which arise in this way Now, since the 
original chromatin containing thread appears to be symmetrical 
about Its long axis, it is clear that there exists no obvious grounds 
for assuming that the two groups of chromosomes, which have 
ultimately arisen as the result of a lonmtudmal fission of this 
ihread, represent anything but the rcfiecied images of each 
other , and indeed there is a great deal which strongly suggests 
ihat the significante of the complicated stages passed through, 
lies in the ensuring of a qualitatively c-qual distribution of 
material to each of the two daughter cells , quantitative 
IS also secured far more accurately than would probably Ire 
the case if each chromosome divided transversely instead of 
loi^itudinally 

The reappearance of a dehnite numlxr of chromosomes, as 
well as <) prion considerations, based on the relations which 
on good grounds believed to obtain between the chromo 
somes and the existence of hereditary qualities in an organism, 
have led many investigators to lielieve that they are the ra///e 
chromosomes which constantly reappear at each karyokinetic ] 
lieriod*, although, in the majority of instances, they cannot be j 
recognised in the intervening slate of rest between the successive 
ibvisions. This view is, perhaps, hardly siifliciently warranted 
by the facts, and some of its warmest supporters have been 
obliged to take refuge in expressions such as a “physiological 
persistence” ; a sort of persistence which may be entertained as 
a pious opinion, but which, when one tries to rigorously define 
roves as elusive as metaphors usually are 
ut the chief interest which centres in the chromosomes 
ilepends on the remarkable part played by these bodies in con 
nection with the reproductive processes Since every act of 
fertilisation consists essentially in the union of two cells and of 
their contained nuclei, it is clear that the resulting nucleus will 
possess twice as many chromosomes at that in each of the cells 
which have fused together And if this is repealed in consccii 
live generations it is obvious that the chromosomes, increasing 
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in geometrical progression, will soon lietome too numerous to 
lie contained wiihin the limits of any one nucleus Hence the 
necessity of a reduction m their number at some peruxl lietwecn 
each act of fertilisation This reduction regularly occurs, and 
always happens at a definite period in the history of the 
organism, although the exact epoch may differ considerably in 
different groups of plants or animals 

A considerable discussion lias arisen as to the exact signi 
ficancr to he all vched to the process, over and above the bare fact 
j of the halving of the nutnlxtr of the chromosomes Some have 
tried to show that variation, so characteristic of animals and 
plants, IS ensured by the distrilmtion of entire chromosomes 
between the two daughter nuclei , others have seen in it a 
ritiirn to an “embryonic condition” which renders the act 
of fertilisation a necessary antecedent to furtl-Lr development , 

I others, including Stiasburger, whilst recognising that it is 
I preparatory to lertilisation, and that it indirectly promotes 
variation by rendering the fusion with another cell pos 
f sible, regard it as the expression of a return to an ancestral 
condition which prevailed licfore fertilisation by the union of 
I two individuals bad come into existence Of the explanations 
I here mentioned the hrst is the most consistent, or at least is, at 
[ first sight, less obviously contradicted by facts than the rest 
But, nevertheless, it will be seen that it docs not by any means 
I embmet all the well worked out cises, and therefore cannot he 
i considered ns of general application It will, however, lie 
■ specially considered here, because it is so often brought forward 
I as a most important argument in siip|xirt of Weismann’s theory 
of Heredity 

I Wtismann, as is well known, rigirded the hereditary quali- 
ties of an individual as closely bound up with ctrtim cellular 
structures, anil he has identified these with the minute particles 
of chromatin which in the aggregate go to form a chromosome 
hach chromosome is conceived ol as ixjssissing the material 
substrata for all the specific characters of the urginism, but the 
arrangement or constitution of these is slightly different in the 
different chromosomes The aetiial course of development, 
followed by the organism as a whole, depends on the degree in 
which vine or other group of characters lx.cotues predominani, 
or on the result of a compromise between them 

Clearly, therefore, whilst an organism which had lost half its 
chromosomes could not be ex|ierted to exhibit ns many possi- 
bilities ot variation as one which ri lamed its full number (if 
development were possible at all under such eircumstaiices) by 
I the elimination of the half, and subsequent replacement of them 
by Corresponding (but slightly differing) chromosomes from 
I another individual, the chaucesof new variation would certainly, 
if vve accept the premises, be greatly increased 

These views have been worked out in great detail, and they 
I have received quite a remarkable confirmation as the result of 
! the researches of Ruckert, 1 lacker, vom Rath, and others But, 

I whilst recognising the great interest attaching to the results 
I obtained by these investigations, it is at present quite impos 
sible to regard them as aftordmg more than a local confirnialion 
of Wcismann’s theories, simply because, allhougli they may pos 
sibly bear this interpretation, there are (as already indicated) 
other cases which even I’rocrustes himself could not fit into the 
same bed 

As regards the general character of the “reduction divisions,” 
there iialurally exists a certain amount of variety in detail , 
but in the following summary an atlempt will be made to 
present the more salient and lundamental features of the pro 
cess If one takes as an example a higher animal, the reduction 
divisions are seen to be closely relatcil with the formation of the 
actual sexual cells — ova and spermatozoa , up to the penultimate 
divisions the line of cell generations have possessed nuclei with a 
definite numlier of chromosomes, which we will designate as 
2» Then follows a long period nf repose and of growth, and 
when the nuclei of these cells emerge from tlieir quiescent con- 
dition, the number of their contained chromosomes is seen not 
to be 2«. but only n 1 hat Is to say that a numerical reduction 
has, somehow, been accomplished in the resting period There 
IS no question here of any chromosomes having been eliminated 
nothing has been exiielled (so far as can he seen) (rom the 
nucleus, but there has been a rearrangement It has been sug- 
gested, and the v lew is stoutly maintained by H icker and others, 
that the reduction here is only apparent, and that what has 
really occurred is that the original thrcail has only, so to sjieak, 
broken transversely at every other joint, leaving two chromo 
somes attached end to end Each appaient chromosome thin 
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uould be really double Be this as it may, these chromoRomex 
behave essentiallv like those of other precHing cells as regards 
their fission, dividing longiludinally, as before. But the process 
is here very complicated, and it is only as the result of very many 
and careful researches that this fact has been definitely aacer- 
fained Quite apart from the altered (rediiceil) numbers of the 
actual chromosomes present, the course of their development 
deviates so widely from the normal ty|ie of karyokinesis in 
whatever the animal or plant one may happen to be investigat 
ing, that it has been designated by h lemming as the Ileterotype* 
division 

ft has already been slated that some writers hold that no true 
reduction has occurred at this period, and bj them (Hacker, 
Rttckert, &c ), it is termed a pseudo reduc/ioh, for they consider 
that in the next, and rapidly following, division the real reduction 
occurs In the latter division it is believed, in the cases investi 
gated, which belong chiefly to the Arthropods, that a real 
ejualitalive reduction occurs by the splitting transversely of 
each of the pseudo-chromosomes, and by the distribution of the* 
hall es thus produced to the two daughter nuclei In other 
word*, the two genuine chromosomes which remain uniied as a 
pseudo chromosome during the heteroiypc karyokinesis, now 
aejiarate from each other, and thus each daughter nucleus re 
ceives half the number of oripnal entire chromosomes, and 
consequently conies to contain slightly different sets of hereditary 
poienlialities However this may be for Arlbro|>oda, in which 
the process is by no means easy to follow, it is certain, as the 
researches of Meves, conducted under the auspices of Flemming, 
clearly prove, that such a sorting of chromosomes does not occur 
during the development of the sexual cells of Salamander, but 
that the second (and last), like the heteroiypc division preceding 
It, passes through a longitudinal fission stage And it is eoiially 
certain that the same is true, at least, for the higher plants 
Ischikawu’s recent results with \thum, which seem to i>oint to 
a contrary conclusion, can hiirillj be udmitlcd as evnlence one 
way or another, since, judging from bis own account of the pro- 
cess, he seems to hssc misunderstood the stages with winch he 
was dealing And in any case, the existence of numerous 
exactly worked out ixaniples in which a transverse fission 
certainly does not occur, obviously disposes of any attempt to 
make it serve as the basis for a general theory of the mechanism 
by which sarialion may he supposed 10 la: secured 

In spite of all the efinrts winch have been made, we are still 
without a certain clue to the meaning of the reduction Un- 
questionably Weismann's mcsv, which has been supjsorted by 
Hacker and others, offers the most attractive solution of the 
purrie , but, as has Ixen pointed out, it clearly will not ex- 
plain the fuels in all coses Others believe the essential feature 
10 lie in ihe sudelen reduction in the amount of chromatin 
consequent on two so rapidly consecutive divisions But the 
divisions do not invariably succeed each other with no inlerven 
ing period of rest Strasburger has suggested that it rejiresents 
a return to an ancestral pre-ferlilisation st.vie, and it is jxissiblc 
that there may be found to lie some probability for this But 
against it is to be set the question why organisms wnh different 
nuniliets of chromosomes in iheir nuclei always halve iliat 
number, whatever it may ha])|ien 10 be, and do not nil conic to 
possess a common number of reduced, and consequently of 
duplicated chromosomes, for even closely related bums often 
difler widely in this res|>cct However we explain it, it seems 
clear that no theory which depends on Ihe continued per 
mancnce of chroniovimes can be adiiiiiled leach one of the 
reduced number cannot be compounded of two original ones, ns 
such, but miisl he a new structure , else it is obvious that we have 
no real reduction at all, but only a series of pseudo-reductions 
—a view which would soon land us into an impossible position 
But if the chromosomes are not really permanent structures, 
then the whole process of the two divisions of which we are 
speaking, resolves itself into a mechanism which, whilst provid 
iDg for a halving, provides equally for an accurate distribution 
of the halved su^tance between the two final daughter nuclei 
1 The chief dlflerenoee which diatinauish ihe lieleiolype from other 
divisions lies in (a) the tong period of i^rowlli preparation , (P) the rekillvely 
early appearance of longiludmal hesion in the chromatic thread , (y) the 
frequent separation of the halves thus formed at ihii earl) stage, and their 
vubeequent anproximatlDn to one another of the halvei in a variety of 
ways, btjore they becoihe grouped on the spindle , (S) the curious and very 
characietuiic appearance of the mature chromosomes on Ihe spindle, some 
times taking that of cMoed (coninioni) ) local ei]uaiorial thicken- 

fcrm four spheres, tetieely held together, conslituling l\KVunr gtufft 
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And although the acceptance of such a view of the matter would 
involve a modification of those opinions shared by many as to 
the nature of the architectural configuration of the hereditary 
substance, in accordance with which discrete particles of it are 
commonly a.ssumed to be associated with definite hereditary 
qualities, still the alternative hypothesis by no means negatives 
the possibility of regarding herraity as the outcome of the con 
stitution of some sudi substance taken as a whole The qualities 
of the organism would depend on the structure of the material 
basts, just as the structure of a crystal — to use an old illustration 
— depends on the ultimate configuration of the constituent mole 
culcs An analogy of this sort is perhap not worth much-* it is 
a comparison of a relatively simple with an infinitely complex 
case—Wt still we are more likely to make a definite advance by 
arguing, even imperfectly, from things of which wc know some- 
thing, than by abandoning ourselves to phantasies which are 
intangible, and consequently inconteslible 

During the course of n nuclear division, there are few 
phenomena which are more striking than the genesis and mode 
of operation of that extraordinary structure known as the 
achromatic spindle This body provides the framework for the 
whole process, .is well as the machinery by which it Is effected 
It originates in many different vvays, and exhibits various degrees 
of perfection in different organisms , but the ultimate result 
attained is much the same in all 

Two exlremt ijjies of Us modes of origin may be briefly out- 
lined In the levs jierfect form, as the pcrirKl of nuclear division 
IS about to commence, radiations are seen to start out in the 
protoplasm Sometimes these are connected with the nucleus 
Itself, but more often they seem to be f pciissed in groups on 
many of the granules with which, at this stage, the protoplasm 
IS filled But there is no sort of order m their arrangement 
laiter on it is seen, however, that the lines become gradually 
and with increasing rapidity focussed to two opposite sjwts in 
the cell, and then the norm.il spmdie is fiillj formed It is idle 
here to speak of tht existence of centrosomes as initiating a 
process which thus begins so irrcguliirlj , and the assumption 
that they are really secret Ij existent all Ihe time, and hy their 
hidden atlivity cause the astral radiations to converge to the 
two poles, suggests if not apehlto piiiuipii, at least a revelation 
derived from some source from which mere mundane minds are 

In Ihe mote perfectly forniexl meehanisni, the spindle originates 
from a definite nms of protoplasm which is intimately related 
to centrosomes, and consequently it only is formed in this manner 
when these structures are actually present 
' It apjiears to be, so to sjieak, spun out between the diverging 
centrosomes, and either to pass into a groove in the nucleus, or 
to rope up towards itself the chromosomes which by this lime 
arc differentiating But whatever lie the manner of ns origin, 
when It IS fully formed tl provides a structure upon which the 
chromosomes are arrayed, and upon which, after the seiiaration 
; of the two halves into which iht y severally split, the daughter 
ehromosomes tr.ivel to the rcsixciive (voles In many cases 
additional fibres can be disiingitished which liave become 
attached to these retreating laalies, and thus, by coiilractiiig, 
drag them towards the two ends of the spindle 

The adv intage, mechanically speaking, of two poles to 
which all the achromatic fibres running between them converge, 
IS clearly recognised during Ihe changing conditions of stress 
and strain which occur during the course of a karyokinesis, and 
It serves to throw some light on certain phenomena which have 
attracted less attention than they seem to deserve 
! Hitherto the poles have licen treated of here as though 
they were only marked liy the convergence of the nuclear Jpindle 
fibres , but, over ami above these, there are numerous other 
fibres which radiate into Ihe cell protoplasm, and which maj 
even reach the cell wall Now, it is a significant fact that these 
radiations are most apparent during the first formation of the 
spindle and dunng the end phases of division, « e whilst the 
daujihter chromosomes are licing pulled up to the poles Often, 
as in germinating sixires of PeHta (a liverwort), thy entirely 
die away in the interval sofiaraiing these two stages The whole 
appearance strongly suggests that the function of these radia- 
tions, differentiated out of the cytoplasm, is to steady the poles, 
and thus render the achromatic framework a rigid one Indeed 
without some such arrangement it is difficult, if one watches the 
process going on, to imagine how the necessary stability would 

When the chromosomes have reached their respective 
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destinations, and whilst they are [gradually furiinni; into ihe 
daughter-nuclei, a curious change usually occurs at the equator 
of the spindle m the fibres which still stretch across the 
intervening space between the two poles. The threads become 
more numerous and present over the area mentioned a thicken 
ing of their substance, and by the fusion of the swellings a 
cell wall, dividing the original cell into two halves, may be 
formed And whilst this is happening, there is evidence to show 
that the fibres themselves, which become strongly arched, arc 
in a state of compression and thus the young wall is stretched 
to Its utmost extent. The plane of equilibrium within the 
spindle depends on the shape of the cell , and thus at first, 
and whilst still plastic, one can predict what position it will 



take up as regards the evisting boundaries of the cell Indvid 
the resemblance of such a nascent wall to a soap film has struck 
more than one investigator, and has been worked out in some 
detail by Wildini inn 

The general relation of cell division to mechanical conditions 
IS well illustrated during the development of |V)llcn cells In 
the monocoijledotis the original pollen mother cell gives rise to 
the pollen grains by two succeeding divisions with an inleivnl of 
rest between them The first karyokinesis is followed by a par 
titioning of the cell, whir h is thus divided into two symmetrical 
halves, often hemispheres When the latter finally divide, they 
alsoare symmetrically part ilioncd, though this, of course, can (and 
usually does) happen liy means of walls which are not similarl) 
orientated m Imth of the two first formed cells In Dicotyledons, 
on the tuber hand, in which alsotherearc two successive hiparli 
tions of the nucleus, the appearance of the cell walls is defi ind 
until the full number (four) of nuclei has been producirl .Anil, 
just as might have been expected, the way m which the aciual 
partitioning takes place is consequently modified If spherical, 
as IS commonly the case, the quadnniicleated cell is simiillanc 
ously divided into four tetrahedral cells by walls converging to 
the centre at an angle of 60' 

It would be difhciilt to find an example which more strongly 
witnesses to the influence of the form of the cell as governing 





the disposition of the walls which partition it, than is furnished 
by the spore formation of a common liverwort, heiateUa conua 
And as it also illustrates some other points touched upon in the 
lireceding pages, this paper may be fitly brought to a close by a 
description of the more salient peculiarities attendant on the 
process The spore mother cell, which ultimately gives rise to 
four spores, 11 shaped like an oval box flaltened above and below 
When its nucleus divides (Fig 5), the two daughter nuclei he 
'n the line of its major axis, and a rudimentary cell wall begins 
to tie formed at the equator of the spindle (I'lg 6), after the 
fashion already indicated above. But, unlike mrxst structures 


of this kind, it does not extend to the peripheral walls owing, 
apparently, to the relatively small si^e of the spindle As the 
two daughter-nuclei pass into the resting condition, the spindle 
fibres die away, and an interesting change comes over the 
character of the uncompleted riivision-wall It ceases to lie 
stretched out, and liecomes somewhat crumpled and obwntisly 
thicker, whilst its area correspondingly diminishes (big 7) 

Then, after a lime, the two daughter-nuclei again divide (big 8), 
and after this division, resulling in the prialuclion of four nuclei, 
preparations for ihe real parlitioning of the cel! Iiegins What- 
ever position they may have pireviously occupied, the nuclei now 
lake up that shown in Figs fy and 1 1 , and they are apparently 
compelled to do so by the action of the radialions. which 
extend from each one of them mio the surrounding cytoplasm 
Whilst they arc settling down to their final posilions, the 
original cell plate, abovi spoken of, is caused to rotate through 
an angle ol 90°, so that it now is iiaralhl with, instead of at 
right angles to, the major avis of the illiplical cell Iis moiion 
IS clearly seen to he the rcsull of i directive aclioii on the jiart 
of ihc highly developed systems of rvdi.Uing fibres ,uvd when 
II has Uirneil round it is seen to h ive lost its thick tiunqvkd 
ajipcarance, and to have Ixiome Ihm and leme Vs soon as it 
has ceased to cut leross the line of proloplisin helwecn ihe 
nuclei belonging to opposite purs, the radiations ue sien to 
arrange themselves into a spindle form, just like Ih it formed 
liclween the daughte'r-nucici of each pair, a fart ol considerable 
iheoretical importance in the elucidation of the genesis of spindle 
structures generally In the equators of these two newly 
diflercniiated spindles, as in each of the two normal ones, cell- 
plates are formed, four in all,. and they become attached in pairs 
to the ends of the primary plate, now lying longiludiniiliy m 
the cell (see bigs 9 and 10), and thus the ignition ol the 
space IS completed (Fig It) A jininl of sisecial interesi in 
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this case of lies in the reni.ark.ihle fuel that we here 

meet with two perirelly ditfereiu conditions ol lell divi>ion, 
anil that the transition Irom the one to the other can he fol 
lowni 111 every singe Iheoretical rtipiironienls an here 
demonvirahly satisfied in a m inner such as we cm seldom hope 
lo equal in our altempis to solve the many problems with which 
lytology Ills to ileal J IJ baavin. 


/>A 0 AM I 1 

arc assembled this evening lo cominemorale one of ihe 
’ ' greatest events in the history of the world — the discovery 
of the oeean route lo India by the I’nrlugucse \ asco da ( .nma 
completed ihe mighty enterprise on the day when Ihe ghats of 
India were sighted from the deck of his shij) jusl lour hundred 
years ago to morrow The credit of this dneovery is due lo the 
Portuguese people, lo their consinnc) and heroic perseverance, 
even more than lo the skill and ability o' iheir leaders , and 1 
think that many of the illustrious navigators of Portugal are 
iqual in merit, and should lie equal in renown We contem 
plate the perseverance of (his jieople and the conlinuity of ilieir 
work during a century and n half of mighty effort, rather than 
a single stroke of genius. Yet it is right that \ asco da Oama, 
who forged the last link, should have the first place which 
Camoens has a,ssigncd to him, fiiuitn iiihi pints 

Prince Henry gave Ihe first im|ieHis, and during a quarter of 
a century he crealeit a school ol srnmrn who rounded Cape 
Bojador in 1435, CajK Blanco in 1443, Cajie Venle m 1445, ami 

1 Address delivered bcr<.re I'le Ri yal Oeogiaph ca society, on May i6, 
by the I’residcnl 
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rfiched the Gambm in 1454 All ihw wa* done in the lifctinie 
of the Pimce Navigator At hu death the work was continued, 
with almost equal zeal, hy the kings — his nephews— Alfonso the 
African, Joa/l the Perfect Prince, Manoel the Fortunate 
Portugal was indeed fortunate in her sovereigns of the house of 
Avis, lit guides and leaders of the little hero nation, as Schlegel 
calls her The ships of Alfonso reached Sierra Leone in 1462, 
made a colony at Lamina, on the coast of Guinea, crossed the 
equator, and sailed as far south as Cape St Catherine. Hii 
son, “ O Principe perfeito,” sent Ulogo de Azambuja to found 
ihe castle at Lamina, and Diogo Cain to push southward, until 
at lenglh the Congo was reached. 

The pad! (US were intended to be eternal monuments of 
Poriuguese achievement They were stone pillars with an 
inscription, and the arms of Portugal carved upon them— the 
well-known “ cinco chagas,” with the orle of the seven castles 
of Algarve Lach explorer was to plant one on a conspicuous 
jxiint at his furthest point The “ padiaos” were named after 
saints. That of Santo Agnstinho (once planted m 13*' 27' 15" S , 
south of Benuuela) is now in the museum of the Geographical 
Society at Lisbon, as well as that once on Cabo Negro, in 
15“ 40' 30’ S Two of these "padraoa” were on the arms 
granted to Diogo Cam, the discoverer of ihe Congo 

It was the ambition of each successive Poriuguese voyager to 
lant a national monument beiond the furthest point reached 
y his predecessor None had lieen so zealous in this glorious 
work as the family of Diaz, whose first sailor scions were traineil 
in the school of Prince Henry Joab Diaz rounded Cape 
fiojador. Dims Diaz first leached Cape Verde, and Bartholo 
inew Diaz was destined to complete the maritime fame of his 
family by being the first to round the southernmost point of 
Africa, planting "padraos” as he procecderl In 1487, 
Bartholomew Diaz pas-sed the Table mountain tindiscerned 
amidst the stormy waves, rounded Cape Agulhas, the southern 
most point of Africa, and rcachetl the Griat Kish riser, which 
he named after his companion, Jo&Ci Infania It was with great 
reluctance that the gallant Diaz, complying with the urgent 
entreaties of his crew, shaped a course homewards , and then it 
w.a8 that he first sighted the caire, which received from him the 
name of Cabo Tormentoso, and which ihe King changed to the 
Cape of Good Hope Cosilham, exploring southwards from 
Lgypt, had discovered tile whole east coast of Africa as far as 
Sofala, and had sent a full refxirt from Cairo to King JoaA So 
that there was nothing left to discover, except the bit of African 
coast from the Great Fish river lo Sofala 

The goal was well in sight. The eastern side of Africa had 
liecn reached by Diaz, and was known through the re|X)rt of 
Covilham Thence the next explorer would stretch across to 
the shores of India King JoaA prepared for the final and 
Clowning expedition hy the building of two suitable ships, whuli 
were commenced under the supcrmteiidemce of Bartholomew 
Diaz, the ablest and most successful Portuguese explorer of that 
age But m 14115 the king died, and the grc.-it work remaincil 
to be achieved in the reign of his succc'ssor, King Manoel (‘‘O 
Fortunado”), who vv.is at the head of Portuguese aflairs for 
the next filly six )cars He contimied the equinment of the 
cxpedilion, which had been commenced by his preilecessor 

Then It was that Da (,ama appeared on the scene Cainoens 
introduces him — 

dtiVuig do' "h "noWMI TO"JrilKr , 

Whom smiles cunslaiu roriuiie love lu sheer 
The Da Gamas came of an ancient, valiant, and loyal house, 
their ancestors having luught by Ihe side of Allonso HI in the 
conquest of Algarve from the Moors, and b) the Ride of 
Alfonso V, “the Brave,” at the bailie of Salado Eelevan 
da Gama, ihcir father, was chief magistrate of Sines, and here 
Vasco and his brothers were born The little town of Sines is 
muated in a liay, about half way between Lisbon and Cape St 
Vincent To the west arc the blue waves of the Atlantic, but 
to landward an undulating sandy plain extends for several 
leagues On the north side of the bay there is a granite ridj^e 
running out into the sea, and on the tup of the clitT there is 
a small church built by Vasco da Gama towards the end of his 
life 

The four sons of Kstevan da Gama appear to have been bom 
and brought up at Sines ; but I believe that little or nothii^is 
known of them before the dale of the great expedition The 
two ships had been built, the Sam Gabritl of 120 and the Sam 
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Hafatl of 100 tons , another vessel was purchased from a Lagos 
pilot named Berno, and named after him ; and a provision-snip 
of 200 tons was also got ready Then it was that Vasco da 
Gama was selected by King Manoel to command the expedition. 
He was not more than twenty-eight years of age His eldest 
brother, Paulo, was equally fitted for the post, and he insisted 
upon accompanying and serving under Vasco, in command of 
the second ship They both looked upon Nicholas Coelho, 
who was captain of the Berru, as their brother 

Paulo da Gama was one of the kindest and most lovable of 
men, and his presence in the fleet was an influence for good 
The best trait in the character of Vasco was his love for and 
devotion to his elder brother 

All things were prepared for the great enterprise, and the 
ships were ready in the Tagus The beautiful church of Belem 
was not then built on the beach of Resirello, but Vasco da 
Gama passed the night before his departure m prayer m a little 
chapel which had l^en erected there by Prince Henry lU 
embarked next morning, and the expedition sailed on Saturday, 
July 8, 1497 , there were about 160 souls all told Six ^draos 
were taken out, to be set up on prominent headlands, but not 
one of them is now known to exist The fleet was accompanied 
by the great navigator, Bartholomew Diaz, as far as the Cape 
Verde Islands. He was going out m a fast caravel, to take up 
his command of the new Portuguese settlement of Lamina, on 
the coast of (luinea 

In December the expedition reached the “Rio do Infante,” 
the furthest point of Birtholomew Diaz on the eastern side of 
Africa, and entered upon new ground There was a mutiny at 
this critical time The men feared to proceed further, and 
wanted to leturn, according to Correa, who adds that Vasco da 
(,ama put the masier and pilot m irons for giving the same 
advice, and threw all their instruments overboard His brother 
Paulo induced hts crew to obey orders by argument and per 
suasion, and interceded for Vasco’s prisoners This mutiny is 
not mentioned in the “ Roteiro ” 

The first experience of the explorers on entering the previously 
unknown ocean was the force of the current, so strong that 
they feared it might frustrate their plans, until a fresh stern 
wind sprang up, which enabled them to overcome it This 
Agulhas current was first scientifically investigated by Major 
Kennell in 1777 

Vasco da (,ama passed the coast, which was named by bun 
“Natal,” on Christmas Day, and was well received by the 
natives of Delagoa Bay He was at (Juillimane in January 
1498 , at Mozambique in March , and he reached Melmde on 
April 15 There wa,s a terrible outbreak of scurvy off Moram 
bique, and again on the way home , and then it was that Paulo 
da Gama proved the guardian spirit of the expedition, giving up 
all his own private stores fur the use of the sick, ministering to 
them, and warding off despondency by his words of encourage 
ment and by Ins example 

The King of Melmde supplied the Portuguese with an Indian 
pilot, a native ol Gujarat, and on April 24 the voyage was 
lominenced across ihc Indian Ocean, from ihe east coast of 
Africa lo Malabar Before starling, Vasco da C.ania, with the 
hearty concurrence of the King of Melmde, set up one of the 
padraos, with the escutcheon of Ihe Qutnis earvevl on one side, 
ami a shield liearmg a sphere on the other Beneath was 
King Manoel s name It was placed on a hill above the town 

A voyage of twenty three days brought the adventurous dis 
coverers in sight of the mountains above M dabar— an event 
which Camoens thus relates 

mou^ xleam , 

‘ Land ' Land I aloud wuh waving hand* resound 
Aloud the pilot of Melinda cries. 

‘ Behold, O Chief, the shores of India rise ' 

Kiaie the Joyful ertwon lijiloe irod, ^ ^ 

Prone^n^is in»my knees the ^lero felG d h h d 
To iMunteous Heaven, while boundless joy commands 
No further word to flow ' 

Then the immortal poet, m words of fire, declares how tins 
mighty deed was dune, and by what kind of men 

•* V»/ those who ever lean on ancient strain. 

Imping on noble trunk a barren chain , 

Not those reclining on ihe golden beds. 

Where Moscow's zcbelin downy softness spreads , 
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And thus was the Ptirtugiiese empire in India loundcd hy two 
of Portugal's noblest sons, Vasco and Paulo da (>aina Time 
will not allow us to linger with them on the coast of Malabar 
On March 20, 1499, they cleared the Cape, and returned In 
Lisbon on September 18 But Paulo da Gama had died at 
Terceira, in the Azores 1 rjual to Vaseo in heroism and con 
stancy, Paulo excelled him in the more Christian \irtiies, and 
was, as I have already said, the guardian spirit of the voyage 
When Vasco is rememliered, Paulo ila Gama should never be 
forgotten Ihey are equal in merit, and both equally deserve 
to have their memories honoured by their country, and by the 
civilised world 

True to the spirit of perseverance and energy which had led 
the Portuguese to this crowning success, a large fleet was 
despatched to Indi.i in the year after the return of \ asco da 
(lama, and in each succeeding year \asce> da (lama com 
inanded the fourth voyage m 1502, and on his return he was 
created Count ot \ idigueira Then followed the brilliant 
vchievements of Alfonso d’AIbuquerque, who occupied (loa, 
Ormur, and Malacca, and established Portuguese power 111 India 
on a solid foundation It was to last urn hallenged for eighty 
years, when the disaster of El Ka«r ol Kebir brought on what 
ihe Portuguese called the sixty years captivity 

For twenty years Vasco da Gama was unemployed, living at 
a house in Evnra, the walls of which were painted with figures 
of Indian animnls and plants, and hence the street m which it 
stood IS still called “ Kua das Casas I'inladas ” Here he 
brought up a family of six sons , but m 1524 he was called from 
his retirement to rule over Portuguese India He went out 
with a large fleet, surrounded by all the pomp and circumstance 
of a viceroy, and he died at Cochin, on the scene of his dis 
coveries, on Christmas Day 1524, aged 55 

Vasco da Gama is described as a man of middle stature, 
rather stout, and of a florid complexion The portrait, which 
belonged to Count Lnvrndio, is given by I^rd Stanley of 
Mderlcy, in his translation of the account of Da Giiiia’s 
voyages in the " I^ndas da India,” of Correa It is a copy 
of the portrait in the Museu das Bellas \ites at I.isbon, a 
iilioiograph from which is given 111 Ravcnstein’s “ Kotciro ” 
It represents a handsome man, aged about fifty, with a while 
beard and severe expression, wearing a furred robe, and the 
cross of the order of Christ hanging from a chain round his 
neck //ir irrr/ was a girthed doc trip|»nt, or Arms — cheqiiy 
of fifteen, or and gules , two bars argent , over all an escutcheon 
with the tjumas of Portugal 

Luis Canioens, the great epic poet, is said to have been born 
in the year that Da tjania died , ard Lord Stanley says, I think 
truly, that the name Vasco da (_>ama has left in history is due 
largely to the great genius of Camoens ‘‘The discovery of 
India,” says Schle-gel, “ the greatest event of modern times, 
could only be worthily celebrated by one who had himself 
passed a portion of his life in those regions A warrior could 
only thus have written.” 

‘‘ At the proudest moment of that brief but glorious period of 
Portugal’s greatness, one great national song broke forth, like 
'be- dying note of the fabled a dirge for the departing 

hero nation The remembrance of her departed glory is en 
shrined in this immortal work, created by the divine genius of 
her national poet to immortalise her fame The exquisite 
bloom and gj*e« of the diction of Camoens ate unparalleled 
iDiiong modepo 'Writers.”’ 

The most learhed and accomplished English traveller of 
■tioilem times, the late Sit Richard Burton, devoted twenty 
’ Schlegel. 
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years of his life to the study and transhvlum of the “ LusuxeU of 
Camoens ” He declared that he fell a glow of pleasure ii 
having undertaken it— at having lived so long in contact with 
so noble a spirit as that of his master He nlvr look pride in 
the ambition of familiarising his fellow countrymen with a 
workman and a work not re.idily to be rivalled 111 the region ot 
literature No single publication extant gives so full and 
general a portrait of Camoens, his lift and his work, as that ol 
.Sir Richard Burton, and his translation is undoubtedly the 
most faithful and the' IjesI in our language The Hikhqt 
Society, of vvhich I have Ihe honour to bo President, has iKu 
lalaiured to make the achievement of Vasco da G.inix beller 
known in this country. In 1869 wi brought out Ihe “ Lendxs’ 
by Gasjiar Correa, translated in 4 edited hy Lord Stanley ol 
Alderley , and this year, with a view to eelebrating the present 
commemoration, we have published the “ Koteiro ” of the first 
voyage, which has lieen ably translated and edited by Mr 
Ravenstein 

After the sixty years of captivity came to an end, Portugal 
rose like a phoenix from us ashes The old alliance with 
Fngland was renewed It was commenced when the founder 
of Ihe house of Avis, the great King Joao of Good Memory 
m.arricd th.-jl tnglish princess, who Ixire him fiiesnoble sons, 
including Prince Henry the Navigator Since 1640, the year ol 
liberation, Pnglish and Portuguese have fought side by side on 
many a battle field for freedom, we have formed elliances, and 
now our roy,al houses are nearly related There are nianv 
reasons why p.ngland should feel warm symi>athy for Portugal 
in the commemoration of the mighty deeds of her sons 1 he 
nation of he-roic memories has a glorious history to lie proud of, 
and by the coniinemoralion of the discovery of India by V.isco 
da (lama, we hope that those memories will impress themselves 
even more strongly than ever on the minds of her sons, lending 
them on to an honourable and pros|)erous future We wish 
health and happiness to his faithful Maicst) , and success and 
prosperity to our old and tried ally, the noble Portuguese 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Oxi-ORD — A proposal to estahhsh a final honour school of 
agricultural sciunee, the exaniinalion in winch was to be partly 
of a priclical character, with the condition that the eaiidicUtes 
must have obtained honours or ^lassed Ihe preliminary exam- 
inations in natural science, was rejeeted hy Congregation on 
Tuesday 

CamiiriDc.e — Mr H \ulc Oldham, of King’s College, has 
been appointed Reader in (,eography for fice years from Mid 
summer 1898 Mr A C Seward, of St John’s College, has 
been reappointed University Lecturer in Botany 

The grace for the recognition as a public hostel of St Edmund’s 
House, established as aphace of general education for candidates 
for the Roman Catholic priesthood, has been rijected by 471 
voles to 218 


Mrs Fil^AliEilt II BaOs, of Port Chester, N V , has 
left, by her will, properly valued at 155,1300 dolUrs 10 the 
University of Michigan 

A (Oi'RSE of six lectures on electric traction, by Prof, 
Schwartr and Dr I) K Morris, was commenecd on lueylay 
evening at the South West London Polytechnic, Manresa Road, 
Chelsea, and will be continued on succeeding Tuesdays 

The Town Council of the county borough of West Ham 
have made the following apiiomtmcnts on the leiching slaff ot 
the new Municipal Technical Institute Head of the Chemical 
defiartment. Dr. Harold A Auden, of the Owens College, 
Manchester; Lecturer in Mechanical Engineering, Mr John 
Duncan, of University College, Nottingham 
The fifth annual report of the Technical Education Board, 
presented to the London County Council on Tuesday, is a 
document of fifty foolscap pages It includes a general account 
of the work of the Board, showing the lines on which the work 
has been organised, and giving a survey of Ihe provision for 
technical ediication which now exists m the metropohs Several 
maps are appended at the end of the report, which give a general 
idea of the charactenand locality of the various institutions in 



70 


NATURE 


which technical and scientific education is provided Dunng 
the year covered by the report, the Board has continued its 
policy of attempting primarily to coordinate and develop the 
provision for technical education made by the various public , 
instituuoiis of the metropolis. In the secondary schools the i 
Board’s regulations have lead to a great increase in the number 
of teachers of science and of domestic economy, while facilities 
for teaching practical chemistry and practical physics have been 
provided in the majority of Ixiys’ schools, some of which possess 
first class phjsicat labornlories and workshops At the same 
tune, the School Board has done much to equip its upper 
standard schools with laboratories and appliances for the 
practical teaching of science To the polytechnics and the 
established schools of art, and to many secondary schools, the 
Board has made annual or maintenance grants Provision has 
also lieen made in two polytechnics for courses of practical work 
for elementary teachers, and special classes i>f somewhat similar 
type have been provided at the cost of the Board m connection 
with University College, King’s College, and Bedford College 
Da) classes in particular branches of science and technology are. 
in addition, conducted at some of the polytecliiucs The Board 
contemplaies making provision for developing commercial 
education, and is considering how to advance ine interests of 
electro chemistry, electro metallurgy, and other subjects The 
“ Munutechnic ’ schools for particular subjects are also engaging 
its serious attention When the Board commenced its work m 
1893, there were only sis polvlechmcs at work in London , 
there are now eleven Last year the Board contributed a sum 
of 28,129/ to these institutions During the year a total of 
117,744/ iJi 111/ was expended by the Board, leaving » 
balance in hand of 41,144/ 145 The aggregate expenditure 
and liabilities for the year ended March 31, 1898, may be stated 
in round figures to be 150,000/, but this amount cannot be 
precisely csiiinated until all the claims for attendance grants are 
received The Board estmiuies that duiing the year 1898-99 
170,000/ will be rerpiired for the Council to meet the mcre'ased 
expemditure (possibly amounting to 184,175/) necessitated by 
the development of the work of the Board 

Tint Chancellor, Lord Herschell, presided over the annual 
celebration of the University of London, at the presentation of 
riegrees last week After congratulating the winners of dis 
tinciions he referred to the University of London Bill in the 
following words — They were all aware that the Government 
had introduced a Bill which was to effect a reorganisation of the 
University, and that Bill had alre.idy passed one of the Houses 
of Parliament The Government had announced their intention 
to bring the subject to a discussion and, if (vossible, to a 
solution m the PIousc of Commons On this uucstion there 
were certain facts which were beyond dispute which it was neces- 
sary that they should take into account in estimaling the situation 
as It stood to day In the first place there was a very strong 
public opinion— ht might say conviction — that the University 
work of I ondon needed some fresh organisation There was 
also, he believed, a preponderating public opinion that those 
needs should be supiilied, not by the creation side by side of the 
existing University of another University m London, but by the 
organisation of that existing University But when they got 
beyond this they came no doubt into the region of controversy 
There was, however, a further projxisiiion about which they 
might be quite agreed, and that was this If there was some 
further University provision to be made m London, and if it 
was to be accomplished by the reorganisation of the University 
of London, it would be utterly impossible to frame any scheme 
or to produce any solution of the question which would satisfy 
everybody There were two points on which there seemed to 
be some misapprehension He referred first to the position 
taken by some that (he existing charter gave to (he graduates a 
rqAt which would lie infringed if any measure were passed 
dolling with the University or its reorganisation except with their 
sanction and consent That view he held to be quite erroneous 
It was mute true that in the existing charter a provision was to 
be foumt (hat no new charter could lie applied for by the Senate 
if Convocation vetoed the proceedings It was, however, to be 
observed that the right was given by the charier to Convocation 
and not to the graduates otherwise than by or through Con- 
vocation. The Senate remained the executive of the Uiuverwty, 
and it was from the Senate that the petition for a new charter 
must come Thus It was merely a domestic provision regulating 
the rights of the Senate and Convocation as bet ween themselves 
But since the charter was grantevl a most important change had 
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taken place. Parliament was not content that the Government 
of the day should have^wer to advise Her Majesty to grant a 
charter to a new University or a new charter to the old 
University, and consequently every new charter had to be placed 
upon the table of Parliament ', and Parliament had a distinct 
right of intervention with reference to the grant or refusal ef a 
new charter It was, therefore, a false attitude to say that the 
members of that University were m a position to dictate to 
Parliament what change should take place when it had come to 
the conclusion that some change was necessary in the public 
interest It was Parliament alone which could finally determine 
such a question 


SOCIETIES AND ACADEMIES 

Londov 

Royal Society, May 12 — “ A Study of the Phyto Plankton 
of the Atlantic " By George Murray, F R S , Keeper of 
Boiaiiy, Hnlish Museum, and V H Blackman, B A , F L S , 
Hutchinson Student, St [ohn's College, Cambridge, and As 
sistant, Ue|Mirtmenl of Botany. British Mufeuiii 

The authors record ihtir observaiions on a year’s work in col 
leciing phylo plankton along a irack from the Ch.iiinel to 
Panama earned out by Captains Milner and Uudge, and also 
during one voyage to Braid by Captain Tindall They also 
give the results of their own observations on living material 
at sea The material was oblaineii by the pumping method 

One of the objects of their work was to determine, if possible, 
the nature of the Coccospheres and KlmbUosphercs They dv. 
scribe the minutt structure of the calcareous plates or coccolilhs 
and rhabdolilhs, and record the existence in iht CiKcospheres of 
a single central green chromalophore, separating into two on the 
division of the cell They regard Coccosphoeracc e as a group of 
Unicellular Algie, and they define the group, the limits of the 
genera and species The Coccospheres and Rhnbdospheres from 
the surface art compared wilh those of the deep sea deposits and 
their idcniity established They are also compared with geo 
logical coccolilhs and rhalxiolilhs from various beds, and many 
objects regarded by geologists as tnie coccolilhs and rhabdolitlis 
are rejected A large number of new Peridinuceoe were dis 
covered and are formally described and figured No specific 
diagnoses of marine Pcridmiacea; have previously been 
published, authors of species having depended on figures, and, 
at most, a few words of description It is hoped that ihe pre- 
sent systematic treatment of the subject will eonduce to greater 
order m the group The authors record the occurrence of all 
the forms in seven tabular statements, one for each collecting 

Observations of the diatoms and Cyanophyce.t are also made, 
and are briefly treated 

A study was also made of the sjieeies of pyrocystis, of which 
they describe a new one The facis they record tend, in their 
opinion, to confirm (he view originally expressed of it by Dr 
John Murray, its describcr, that it is an unicellular alga, doubts 
having been entertained of the accuracy of this opinion by several 
biologists 

Zoological Society, May 3 — Prof Howes, FRS, in 
the chair — Sir Harry Johnston, K C B , made remarks on the 
larger mammals of Tunisia, and selected for special mention the 
lion, leopard, cheetah, wild cat, Caracal lynx, hyena, jackal, 
Fennec and common foxes, genet, ichneumon, porcupine, 
Barbary wild sheep. Addax antelope, hartebeest, and three 
gaielles. He mentioned the possibility of the leucoryx pene 
(rating into Southern Tunisia, and noted the importation into 
Tunis from Morocco of a baboon (CytMicpkalus Aamad/yas •'), 
which was brought there by natives of Morocco Fie also 
commented on the representations of the African elephant as a 
Tunisian animal In the Roman mosaics — A communication was 
read from Prof Robert Collett containing descriptions of three 
species of pigeons and two species of parrots from Northern 
Australia, of which the following were charictensed as new • 
POrothassa mfiptnms, Ptileput (Leutotrerm) alligator, and 
Psepkotus diswnihs — A communication was from Mr. W 
T. Blanford, F' R,S., stating his reasons for regarding Ltpas 
aiosMui Hodgs and f. palhpes Hodgs. os identical, suggesting 
that the hare identtfied vvith L. ottslolus by BUchner was L, 
^psiletus Blanford, and showing that Macacus rhesus villosus 
True was identical with M. assameusts McClelland — A com- 
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munication was read from Dr F A Dixey, Mr Malcolm Burr, 
and the Ue» O Pickard Cambridge, F R S , on the insects 
and arachnids collected in Socotra by Mr E N Bennett, who 
had visited that island in 1896 and 1897 in company with the 
late Mr Theodore Bent. It was pointed out that though the 
Socotran lepidoptera showed, as might have been exjiccted, 
strongly marked African affinities, some of them, by their rela 
tion to forms belonging to West Africa and South Africa and 
the Mascarene group, suggested the conclusion that remains of 
a mote primitive fauna still survived in isoeotra — A communi 
cation was read from Miss E M Sharpe on a collection of 
lepidoptera from San Domingo This was accompanied by 
field notes by the collector, Dr Culhbert Christy Ninety one 
species were enumerated, of which one — Teltgonm ihnstyt — 
was described as new —A second communication from Miss 
Sharpe contained a list of lepidoptera lately collected by Mrs 
Lort Phillips in Somaliland Two new s|iecics of l.ynentihc 
were described, vie Tarums huiste and SpinJoLts witgiiir 

Geological Society, May 4 -W Whitaker, F R S , l*re- 
sident, in the chair — The carboniferous limestone of the country 
around Llandudno, by C II Morton At 1 landudno the 
precipitous Great Orme's Head presents fine sections of the 
carboniferous limestone and its subdivisions referred to, and 
may be easily examined in a continuous saries of clilTs, 
ridges, and quarries The entire suctession is, howescr, 
not perfect, for the highest beds of the “ Vpper (ire^ lime 
stone” have been denuded, and at the Little Ormes Head 
the sulxlivision is altogether absent Copper lodes on the 
Cireat Orme’s Head appc.ir to ha\e been worked by the 
Romans, and again in recent years until alxindoncd fully 
thirty years ago Some of the lodes .ire faults, but little can 
he ascertained about them now, .and only two or three arc 
faults with any apprcciahle amount of dislocation It is to 
the undulation of the limestone that the ever varying dip of the 
beds IS attributed Numerous fossils occur in llie Upper Grey 
Limestone,” and a few are peculiar to the subdivision and the 
locality, but of these only a single s|iecimen of each has been 
found — The dolomilisation of the cartxiniferous limestone is re 
markable, and almost peculiar to that around Llandudno, though 
It also occurs at I’enmon in Anglesey The "Lower Brown 
Limestone” has been .ilmost entirely converted into dolomite, 
and portions of the overlying suUlivisions The filling of the 
faults has often licen changed into dolomite, and the alteration 
of the limestone has generally been very capiicious the author’s 
opinion being that the change look place after the dislocation of 
the strata in post Tnassic times —The graptolite-faiina of the 
Skiddaw Slates, by Miss G L Elies This |xiper deals, not 
only with the collections of the author, hut with the Dover 
Collection and others preserved in the Woodvvardian Vluseum, 
with the collections of Prof H A Nicholson, Mr Posllethwaile, 
and that of the Keswick Museum of Natural History An account 
of the literature, both stratigraphical and paleontological, of the 
Skiddaw Slates is given, followed by a list of all the graptolites 
known from the beds This list comprises twenty two genera 
*nd fifty nine species 

Entomological Society, May 4 —Mr G H Verrall, Vice 
President, in the chair — Colonel Yerbiiry (xhibited a senes of 
Diptera collected at Ilycres during March iiiul April 1898, and 
including Brachypalpns va/giis, I’anz , Callictra fagestt, (,u^r , 
and a species ol Platystoma which appeared to be undescribed 
— .Mr Barrett showed aberrant forms of British sjieeies of 
Lepidoptera from Gloucestershire and Warwickshire — Mr 
Waterhouse exhibited two burnished gulden beetles, Anoplo- 
gnathus aureus from Queensland, and Plustotts resplendensixova 
Panama, which he stated to be interesting examples of a similar 
result being attained by a process of natural selection m two 
species of the same family in widely separated localities Many 
members of the family had a slight tendency to show metallic 
colours. It would be intereatMig to ascertain whether there 
were any similarity in their surroundings in the two countries 
which would make this golden appearance an advantage, or 
whether it might be considered a " warning colour ’’ Allied 
species, however, appesued to be edfble. — Mr. Walker exhibited 
SMCimens of the rare Phtlonthus fuscus, Grav , found in a 
Currnr-eaten poplar in Chatham l>ockyard at the end of April. 
— Mr. R. McLachlan communicated a paper on " Ncuroptera- 
Plan^nnia belonging to the families Osmylidse, IlemerobiidK 
and Chrysopid,-e, taken by the Rev A E fjiton in Algena ” 
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Academy of Sciences, May 9 — M Wolf in the chair — 
Method for delecting and estimating small amounts of carbon 
monoxide in air in presence of traces of hydrocarbons, by M. 
Artnand Gautier The method described in previous papers on 
the same subject at 60° C (the action of carbon monoxide upon 
iodic anhydrides) is here further developed It is shown that 
the iodine set free can lie determined with great exactness hy 
passing the gases over copiver at lOO° C ; the loss of weight of 
the ualic anhydride, and the amounts of carbon dioxide and 
water produced can also be n curately estimated Test analyses 
of known gas mixtures containing I part per 1000, and i part 
per 10,000 respectively, gave very satisfactory results samples, 
of Pans air taken at dilierent times gave from o o to o 9 )«rts 
CO per 111111100, while I he air of the laboratory contained as 
much as 14 3 parts per million —On the losses of arimioiiia which 
accompany the manufacture of farm manure, by M P P 
D6herain The results of the experiments are given in the form 
of three rules to be followed by the farmer, the chief point being 
that in presence of an excess of carbonic acid the losses of 
ammonia are much reduced -Researches on the jirogres- 
sivc development of the grape, by MM Aime t.irud and 
Limlel A senes of proximate analjses of the pulp, skins 
and stones of the grape ,it various stages m its development — 
The modifiealions undergone by strips of skin in autoplastic 
grafting, and the conditions which favour their growth in area, 
by M Ollier —On a mode of obtaining cultures ,inil homo- 
geneous emulsions of the human tuberculosis bacillus m a liquid 
medium, and on a mobile vaiiety of this liaeillus, by M S 
Arloing Minute details are given of the methods of pre)iaring 
homogeneous liquid ciilliires and emulsions of the tubercle 
bacillus The immobility of this liacillus is not alisolutcly 
characteristic, a-s has litlherlo been supposed —Simple, ixplnna- 
tion of some eclesli.al phenomena by the kathode ra)s, by M H 
Deslandres A recognition of priority of M Goldstein in his work 
on kathode rays, and a discussion of the applicalum of this to 
the solar chromosphere ,ind comets — On tlie magnificjition of 
the discs of the sun and moon on the horizon, by M D tginitis. 
The observations of the author show that none of the suggestions 
hitherto put forward to explain the increase in size of the sun 
and moon when low down m the horizon are sufficient They 
may contribute to the phenomenon to a smdl extent, liut the 
princi|ial cause IS still unknown — Ontheexplicil ileterminwiionof 
differential equations of the second order at fixed critical points, 
by M Paul Painlcvi; —On the general theory of the character 
istics of partial diflerential equations, hy .M F Goursat — On 
total differential equations, by M Alf Guldberg — On the 
evaporation of iron at the ordinary temperature, by AI II 
Pclkt The eflect previously shown to ne produced upon » 
sensitised plate is shown to be due to a vapour given off by the 
iron, and not to any radiations of the nature of uranium rays — 
On the kathoeic ra^, by M P Villard —Strengthening the X 
rays, by M Virgilio Machado The tubular ixirlion of tin- 
bulb is wrapped round with metal foil, or wiili an insulated spiral 
of copper .vire — 1 he effect of diffusion in developing baths, l»y M 
Adrien Guibhard - Ontheliniitsofinflammahililyof carboninon- 
oxide.byMM H I>e Chatelier and Boiidouard Under ordinary 
conditions gas mixtures containing betwe'en 16 and 75 per cent 
of carbonic oxide are inflammable The effects of the size i>f 
tube, temperature, and pressure of gas were also studied — On ,i 
boro carbide of beryllium, by M P lailieau The substance 
CjBjBe, IS produced by healing an intimate mixture of glucina 
and boron in R carbon boat at the tcmperatuie of the electric 
furnace — On some halogen salts of lead, by M V Thomas 
Treatment with nitrogen peroxide distinguishes between mixtures 
of lead chloride and iixlide, and a true chloro iodide, only the 
latter giving thccorresponding oxychlorides. — Note on the micro- 
structure of the alloys of iron and nickel, by M I Osmond 
The study of the micro structure of these alloys confirms the 
classification into three groups b.iscd upon their mechanical 
projierties — Thermal data relating to elhyl-malonu acid Com- 
parison with its isomers glutaric and methyl succinic acids, by 
M G Massol. — Formation of furfurol by cellulose and some ol 
its derivatives, by M Leo Vignon — Preliminary note on the 
geographical distribution and evolution of the Pmea/a-, byr 
M F. L. Bouvier The specimens studied were collected in 
Africa by the late M Thollon, in whose memory the one newr 
species 13 named Penpalus ThoUont This species is inter- 
mediate between the American forms and those of the Cape - 
On the organisation of the Pkttro'omartee, by MM t!. I... 
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Bouvier and II I'ischcr —On ihe structure and evolution of 
the proti>|)lasin of the Mucorinaceie, by M B Matruchot — On 
Ihe resistance of seeds to iminersion in water, by M Henri 
Coupin Seeds differ greatly in their resistance to water, some 
living about the same time whether the water be renewed or 
not. others dying much sooner in the latter case — Contribulinns 
to the knowledge of \olcanic rocks in the trench Alps, by MM 
\V Kilian .ami I> Termier — On a quaternary tufa recognised at 
Montign>, near N'eriion, by M (jUstave F Pullftis — On the land 
slip of Saint- Pitrre de Livron, and the iiihllration oflayersof tufa. 
In M K A Martel — Embryological notes on the migration of 
spinal ganglia, by M .A Cinnieii — Contribution to the study 
of the albumenoid materials contained in cereal and leguminous 
flours, by M I FIctirent —On the periotlsof treatment of black 
rot in the southeast of trance — A local magnetic pole in 
t iiropc, note by M Mascart M l.,eist, of Moscow, has dis 
covered .it IColch^tovka, a village in the province of Koursk, a 
local magnetic pole where the magnetic needle stands vertically 
A distance of 20 metres from this spot suffices to change the 
angle of dip by 1“ —Earthquake of Miy 6, 1898, communicated 
li) .M I.iewy 

Si Loi'is 

Academy of Science, Ajiril 18 — Mr Csrl Kinsley read a 
|iaiier on scries dynamo electric machines He showed, by the 
results of tests of machines, that the relations between electro 
ntotive force, current, and speed can he represented byastirlace 
This IS easily done, since for widely different currents, and for 
both dynamos and motors, the total inilui ed electromoUve force 
IS strictly proportional to the speed when the cuircnt isconslant 
lie staled that hroheh’s empirical equation can be usedtorepre 
sent large portions of this surl.ace, as suggested by Prof F E 
Nipher It was stated that the way tn whnh a senes motor 
will operate from a senes generator can he predetermined , and, 
for cases reported, it was shown that computed results, through 
out the complete r.anije of working conditions, gave an aver.ige 
agreement with nhserved results to within o 05 per cent Ihc 
method explained 111 the paper enables an engineer to design 
such a power transmission circuit accurately from shop tests of I 
the iimehmery, and to operate the senes motor at constant 
speed under all loads It was shown that the resistance of the 
generator does not v.iry with the speed This makes it jmssihlc 
to use a small seiies generator us a speed indicator, and so 

or ammeter readings, if the resisi'anee of the outside circuil is 
kept constant The praciicabihly of this method of determining 
engine sjieeds was fully shown by the results reported in the 
paper —Prof J II ICineal) made some mforniiil remarks on 
the ventilation of schools, and by means of a number of 
stereopticou views showed the different meilunls adopted for 
supplying the ur required to ihc different rooms of school 


DIARY OF SOCIETIES. 


Roval Institution, at 3 — Heat Lord RayleiKh 

CIIKMICAI SocirTV. nl 8 —The Acoon of formaldehyde on Amines of ihe 
Hnpbthalene Senes 0 T Murean — On the Convolution of Olele Veld 
and ils llerivatives Parti F G Edtncd 

FRIDA y, Mav ao 

Rovai UsiTan Sfkvici' Institution, at i —fxperienee* with Rllntaen 
Ayipanitua in Afghaniitaii Surgeon Major Bcevor 
yAri/SDAF, Mav ji 

Roval Institution, nt 3 —Biology of Spring J Arthur Thomion 

GKOeuGlNTs Association (Paddington Slaoon, G W R ) at 1 so — 
Fxcursum lo Penn and Coleshlll Uirector W P l> Stelihing 

p.ssKX f O' I o Cluu ( It Chingford), at 7 —On llie Prcpar-uion of Mann" 
Anim ds as Transparent I Tiilern hlider, Dr H C, Sorby, t* R S 
MONDA\, May as 

SnciBTV OP Arts, at 8 — f lectric traction Prof Cams Wilson 

Koxal GEoOKArHiCAt hociETV, at 3 — Anniversary Meeting 
TUESDAY . Mav 04 

SociUTV OP Axts, at 8 -The Goldfields of Untish Columbia W Hamit 
ton Merritt 

Linnkan Society, at 3 — Anniversary Meeting 

K .VAC VicToaiA Hall, at 8 30 -Wood Prof H Marshall Waid, 


FRIDA y, Mav a; 

RnvAL Imstitutiom, at p —Sir Siamford Raflles and ihe Malay States 
Lieat -Genera) tha Hon Sir Andrew Clarke 
Physical Socihty, ai 5 —A Simple Interference Method of Reducing 
Pnamstic Spectra Mr Kdser and Mr Butler —Some further Expati 
ments on the Ciecul-ition of the Rcsldunl Gaseous Matter in Cro ikaa 
Tubee Campbell Swinion 

SATURnA \ , Mav a8 

Roval Institu now, at 3 — The Biology of Spi mg J Arthur Thomson 
Guologists Association (Liverpool Sireet St.iiion, f, E R ) nt ir 45 — 
Long Excursion to Aldeburgh and Westlolon Directora W Whitaker, 
F R S , f W. Hatmer, and E P Ridley 


BOOKS, PAMPHLETS, and SERIALS RECEIVED 

Books —PrakllUumder WisvcnschaflliLhen Phot 'graphic Dr C kaiser 
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MODERN PHYSIOLOGY FROM THE 
CHEMICAL STANDPOINT. 

Te.xt-book of Physiology Edited by E. A Schafer, 
LLD, F.RS. Vol 1. (Edinburgh and London 
Young J. Pentland, 1898 ) 

U NDOUBTEDLY, as the editor remarks in his 
preface to the above work, there has been a great 
desire on the part of teachers of physiology in this 
country to obtain a complete text-book on their subject, 
written in English, somewhat similar to the classical 
Handbuch of Hermann Prof Schafer, with the aid of 
some of the best-known physiologists in Britain at the 
present day, has succeeded in bringing out a work which, 
if one may judge from the first volume, is destined to 
supply more or less completely the want that has been so 
long felt It IS a text-book essentially intended for ad- 
vanced students , and although all the parts are not 
treated with like fulness, still the fact remains undoubted 
that at present no text-book in English is so complete as 
this one The first volume deals practically entirely with 
the subject from the chemical standpoint The first two 
chapters, by Halliburton, on the chemical constituents of 
the body and food, and on the chemistry of the tissues 
and organs respectively, are praiseworthy in $0 far as 
they give a fairly full account of the subjects with which 
they deal. But, seeing that these chapters must contain 
from their very nature many of the points to be discussed 
afterwards under special chapters, it would have been 
better, perhaps, had they been slightly shorter and more 
interestingly written I hen, again, a number of errors 
have crept in that ought not to have appeared For 
example, the statement that the sugars are designatetl 
according to the number of i arbon atoms they contain is 
hardly correct, as one may see by taking one of the 
examples given in the book Kharanose, although it 
contains six carbon atoms, is not a hexose but a pentose, 
viz a methyl-pentose CH3(CHOH)4COH They are 
designated not by the number of carbon atoms they 
contain, but by the number of oxygen atoms they possess 
Here and there careless methods of expression arc used, 
especially in the case of the sugars Levulose is a ketone 
of sorbite as well as mannite The note at the foot of 
p 6 IS slightly vague in meaning Of course, as the 
writer says, the letters rf, /, t do not refer to the rotatory 
power of the sugars, but to their genetic relationship to a 
fixed aldo-hexose The letters only agree with the 
rotatory power in the case of the natural aldo-hexoses 
Small points here and there are vaguely expressed 
There is absolutely no doubt that vitellin is not a 
globulin, but a nucleo-albumin. The statement that 
Kosscl has described four pjicleic acids corresponding to 
four separate nuclein bases is Tardly correct He merely 
surmised that there might be a nucleic acid furnishing on 
decomposition a single definite alloxur base, and he 
based this supposition upon his investigation of the 
nucleic acid obtained from the nuclein of the thymus 
gland, which he at first termed adenylic acid because he 
imagined that adenin only was obtained from its decom- 
position. This, of course, has been shown by Kossel 
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himself to be incorrect. Up to the present no such 
nucleic acids have been prepared Again, it is more 
than doubtful whether any genetic relationship exists 
between haematogen and hsemoglobin, as Bunge thought 
The way in which the iron is bound in the former is 
absolutely different from that in the case of the latter 
Again, there are points of the greatest interest that 
might have been put in a more interesting fashion , for 
example, the extremely important relationship betweeiv 
chitin and chondrin The classification of the proteids- 
which IS given is not a particularly good one Theie are 
too many repetitions, and the divisions into which thi 
author has classed the different members are so scattered 
that it IS difficult to grasp the subject at all well There 
are many other points that would have been the better 
for a little fuller description, carmc acid (Siegfiied) 
and the paired .acids of glycuronic acid 

These articles have entailed undoubtedly a great de.il 
of labour, and contain much that is interesting and 
difficult elsewhere to obtain, but they are hardly intended 
for students 

The part dealing with h.cmoglobin and the principal 
products of Its decomposition, by Gamgee, is exceed- 
ingly well written It suffers, however, from its more 
or less one-sided character .Some of the more recent 
work— as, for example, the acids obtained from h.ematin 
— by Kuster has been wholly disregarded Through it 
all, however, the reader can easily perceive that it is a 
subject with which the writer is familiar 

The section on the blood, by Schafer, is very well 
written 

The effect of acids on the reaction of the blood of 
herbivora might have been more clearly explained 

The proteids of the tissues in herbivora do not break 
down to furnish ammonia to neutralise the acid intro- 
duced, and hence the alkali of the blood is taken up 
with the result that mineral acids act as poisons in such 
a case 

The equation given on p 157, showing the action of 
disodic phosphate in the transmission of COj m the 
blood, IS incorrect It ought to be 

Na.HPO, -t- H,CO, = NaH.PO^ -f NaHCOj. 

Some reference might have been made to the im- 
portant work done before Hurthle on the cholesteiin 
esters in the blood , and it would also have been lietter 
if Nasse’s work contradicting that done by Ldpine on the 
absence of the glycolytic action of the blood in diabetes 
had been mentioned, as it 1$ so important. 

The recent work of Hammarsten on the coagul.ition of 
the blood might have been more fully referred to, as it was 
so carefully done, and the results obtained were so im- 
portant. Many of the important points in Hammarsten’s 
paper are referred to, but the source is not always 
acknowledged 

Diffusion, osmosis and filtration are treated of by Waj - 
mouth Reid in a very interesting chapter. This subject 
has been so much worked at in Germany within recent 
years, that the author would have no difficulty in gather- 
ing together and weaving into an interesting whole a- 
number of facts scattered through the Zeitschrift fur 
' physikalische Chttnie and Pfeifer’s new text-book 
1 The chapter on the production and absorption of 
E 
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lymph, by StarlinK, is short but good, and gives a 
succinct account of our present-day knowledge of this 
very interesting subject. 

The next chapter, by Moore, on the chemistry of the 
digestive processes, must have entailed a large amount of 
labour, as the literature is overwhelming It might have 
benefited by curtailment, and by the omission of such 
words as “ flocky,” “ unsolvable," and some others The 
mass of unproved details with which Kuhne deluged 
physiology has been largely made use of Those who 
wish to be able to criticise this work of Kuhne might 
with advantage look up the original papers by Kuhne 
and Chittenden and Neumeister They will then per- 
ceive that a number of bodies there referred to depend 
for their separate and definite existence upon very 
insufficient data. The physiological chemist of a later 
d.ate will smile when he reads of anti-albumid, anti- 
album.nte, anti-albuinose, and so on A lot of det.ails 
given in this paper might have been, perhaps, with ad- 
vantage omitted, as after all they arc only of use to those 
working at the subject, and later on will be merely of his- 
torical interest Paijkull’s work on the mucin of bile 
requires to be repeated It is b> no means certain that 
the mucin is a nucleo-proteid This chapter, however, 
gives as good an account of the subject as any one could 
desire It has been kept well up to date, including as it 
does such recent work as that of Nuttall and Thierfelder 

The chapter, by Langley, on the salivary glands is an 
excellent one, distinguished alike by its clearness and 
suggestiveness as well as its succinctness 

The mechanism of the secretion of gastric, pancreatic, 
and intestinal juices is discussed in an interesting w.ay by 
Edkins, as is also the section on the secretion of bile, 
by Noel Haton 

The important chapter on the chemistry of the urine 
has been entrusted to Hopkins, who has succeeded, in the 
space at his disposal, in giving a most excellent account of 
the subject Here, of course, an author must exercise the 
gift of selection, as, in order to be complete, one would 
require to give another Huppert and Thomas’ Hand- 
buch It ought to have been noted that the Kruger and 
Wulflf method for estimation of the nuclein bases and 
unc acid is not a trustworthy one, as other nitrogen 
holding bodies are precipitated The inorganic con- 
stituents of the urine have received but scant attention 

The chapters on the secretion of urine and on that of 
milk, by Starling and Sch.ifer respectively, are clearly 
written , as is also that on the secretion and absorption 
of the skin, by Waymouth Reid 

The chapter on the chemistry of respiration, by 
Tembrey, is a good one , as are also those on animal 
heat, by the same author, and on metabolism, by Schafer 

It IS a pity that in such a book as this there is not 
only a necessary repetition, but also a tendency to 
omission of certain facts because they fall under two 
headings An example of this may be given The re- 
lationship between leucocylosis and the excretion of uric 
acid and nuclein bases is referred to in the section 
dealing with the chemistry of the urine, and also in that 
on metabolism. The result has been that in neither is 
there a proper description of Horbaczewski’s experi- 
ments, nor are the conclusions which Horbaczcwski 
arrived at clearly defined. 

NO. 1491, VOL. 58] 


The work of Sandmeyer, on the effect of giving 
pancreas by the stomach to dogs that have had their 
pancreas removed, has not been referred to. This volume 
closes with an exceedingly interesting account of the 
internal secretions of the ductless glands and their effects 
upon metabolism. As one would expect from the writer 
of this article, the supra-renal extracts have received a 
good deal of attention, a little of which might have been 
bestowed on the thyroid therapy 
The points which have been drawn attention to in this 
review as perhaps admitting of improvement are few in 
number The book stands as a monument of industry 
care and thought on the part of the editor and his 
coadjutors It IS, without doubt, the best book that we 
at present possess in English on the subjects dealt with 
in the first volume of what will prove to be a text-book of 
the greatest advantage to all interested in the subject of 
physiology Before the value of such a book can be 
accurately appraised, it must be read carefully and in- 
telligently, and compared with the original papers from 
which all such books must be built up Those working 
at a special department of the subject may think that 
there might have been some additions or omissions , but 
one must remember that the subject is such a huge one, 
and the mass of literatuie to be consulted so immense, 
that after all such a complete text-book for the scientific 
worker must always remain mainly as a stepping-stone 
between the ordinary smaller text book and the original 
papers It is the conscientious perusal of the latter that 
must always remain, if the slowest, still the surest way to 
gain a knowledge of that most fascinating subject, 
physiology T H. MlIROY 


VEGRTAIiLE ORGANOGRAPHY 
Organographte dtr RJinneen By Dr K Goebel Part 1 
With 130 figures in the text Pp ix -1- 232 (Jena 
Gustav Fischer, 1898 ) 

I r IS difficult to realise that this book is the work of the 
same author who wrote the now classical text-book 
of moiphology Later publications of Dr Goebel's have 
been largely occupied with biological subjects, and he 
appears in the book before us to have abandoned the 
morphologist’s standpoint, .and assumed a physiological 
or, perhaps more correctly, a biological position In 
m<aking this change he admits that phyllogenetic specu- 
lations are, without doubt, more attractive than the 
investigation of the illusive causes, external or internal, 
which determine modifications of form , yet for him the 
recognition of the factors which bring about the un- 
symmetncal form of a leaf is of more importance than 
the construction of insubstantial theones of phyllogenetic 
development 

In the introduction the author further insists on the 
insufficiency of morphology, and quotes from Herbert 
Spencer to emphasise the fact that function and form 
are mutually interdependent. In the strict study of 
morphology the functions have been treated as some- 
thing extraneous, and as having nothing at all to do with 
the characteristics of the organs 
The latter part of the introduction is devoted to a 
discussion of the two rival hypotheses as to the forra- 
I ation of the organs of plants, e.g the theory of the 
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differentiation of indifferent rudiments and that of the 
metamorphosis of rudiments materially differing from 
one another. Dr Goebel shows a strong bias in favour 
of the latter Thus he says a foliage leaf is not a foliage 
leaf in the later stages of its development only, but the 
material constitution of its rudiment determines its 
development Internal or external influences may, how- 
ever, direct this development along other lines. To 
illustrate this point of view he describes the metamor- 
phosis of the rudiment of a foliage leaf of a maple into a 
scale-leaf. But it must be confessed that although his 
arguments and illustrations are interesting, he fails to 
convince the reader that there are less difficulties in the 
way of the theory of metamorphosis, involving as it does 
some form of evolution in ontogeny, than are presented 
to the theory of differentiation, which in this case appears 
to be based on epigenesis The indisputably indifferent 
nature of the cells forming the archesporial tissues and 
those in other positions in leaves, which are able to give 
rise to adventitious buds, are arguments in favour of the 
indifferent nature of all the leaf-cells, even in compar- 
atively late stages of development That no absolute 
material difference exists between the rudiments of 
different categories of organs is rendered probable by the 
absence of any definite demarcation between stem and 
leaf, as is shown by the example of Utricularia, which 
Dr. Goebel himself has investigated Indeed m this 
direction Dr Goebel goes further than the majority in 
maintaining that the vegetative body of Lemna is com- 
posed of branching leaves, and is not a leafless stem 
The purely morphological view, without regard to the 
functions of the organs considered, may often lead to 
misconception, and Dr Goebel takes hairs as an example 
of this possibility Thus according to him no sensible 
man would call a fern sporangium a “trichoine”, for 
one cannot believe that either in the life-history of the 
individual, or of the race, that a sporangium arose by 
the metamorphosis of a hair. And yet the belief, which 
Dr. Goebel himself seems to share, that a stamen is a 
metamorphosed foliage leaf appears to rest on similar 
grounds, especially when viewed in the light of Bower's 
researches on spore-producing members 
Of great interest are those sections of the book dealing 
with the symmetry of organs and with the effect of light 
on dorsi-ventrality. The author finds that Selagtnella 
umgutnolenta possesses leaves of two kinds, and is dorsi- 
ventral when subject to bright illumination , while if it is 
exposed to feeble light, it possesses leaves of one kind 
only and is radially symmetrical. The arrangement 
which is induced by the situation of the individual of this 
species, occurs normally on different parts of the same 
individual of other species In these the individual is 
radially symmetrical in the lower portions of the stem, 
while the upper parts are anisophyllous Furthermore, 
Dr Goebel has been able to- cause S Helvetica, which is 
normally anisophyllous, to considerably lessen the contrast 
between the two kinds of leaves by simple etiolation 
Thus It appears that in some the adaptation is onto- 
genetic m Its nature, and is brought about by the actual 
circumstances of the individual , in others it is inherited, 
and not matenally affected by the immediate surround- 
ings, although probably brought about by the relations of 
a succession of individuals to light. 
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In the succeeding section, on the difference between 
the structuies of organs m the adult and early stages of 
development, there is much of interest Polysiphonia 
Benden, one of the most remarkable examples of this 
difference, has been already described by Dr Goebel In 
this alga the first stage resembles the adult in possessing 
a cylindrical thallus. This gives rise to one or more flat 
structures, which apply themselves to the surface of other 
alg.v, and which are wholly different from both the first 
and final stages in appear.mce Only before the form- 
ation of the reproductive organs are the adult cylindrital 
branches developed 

Passing on to the development of the higher plants, 
perhaps every one will not agree with the author in his 
view that the simpler form of the primary leaves of 
seedlings is due to an arrest of development. The 
existence of a more complicated form in some primary 
leaves than in those of the adult stages, must make one 
hesitate before accepting the theory of anested develop- 
ment in every case, and may suggest that a similar reason 
for the difference between the leaves of the seedling and 
those of the adult exists both when the former are more 
simple and when they are more complex than those of 
the latter 

The section on vegetable teratology may be noted, as 
in it Dr Goebel gives his support to Beyrinck’s extension 
of Sachs’ hypothesis, that the difference m form of plant 
organs is due to a difference of substance, and that 
changes in form are referable to alterations in the 
nutrition of the parts involved Beyiinck’s view is that 
galls are caused by such an alteration in the nutrition of 
the part in response to the stimulation by the gall- 
producing animal 

The last part of the book is devoted to a discussion of 
the influence of correlation and external stimuli on the 
form of pl.ints It is not behind the earlier parts m 
interest and wealth of example Among the more 
important matters touched upon in this part arc Linde- 
inuth’s experiments on the production of seeds in bulbous 
plants, Sachs’ investigations on the relation of flower- 
production to light, and Lothclier’s observations on the 
conversion of the spinous leaves of Ulex into flattened 
forms, in a moist atmosphere Dr Goebel doubts that 
this modification of spines due to moisture is of frequent 
occurrence, and believes that Lolhelier observed isolated 
examples. 

With confidence Dr Goebel’s book may be recom- 
mended to all who are interested m theoretical botany. 
It IS full of suggestion and novelty, and its occasionally 
dogmatic style in no way lessens its tendency to arouse 
interest and discussion H H D 


A GREAT NORTH ROAD 
A Northern Htghv/ay of the Tsar By Aubyn Trevor 
Battye Pp. xiv -h 256 (London Archibald Con- 
stable and Co , 1898 ) 

M r. TREVOR-BATTYE gives in this book a very 
interesting account of his journey home from 
Kolguev, an island in the Arctic Ocean, on which he was 
for some time ice-bound. 

The journey was undertaken in October, a time known 
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in Northern Russia as the Rasputnya season Mr Trevor- 
Battye describes the season as foliows — 

“Rasputnya, as l.have been since informed, means, 
Siterally, ‘ the separation of the roads,’ but by some pro- 
cess of thought has now come to be the term for a fifth 
-season, for the time nhich lies between autumn and 
winter , in short, for the month of October It means 
in Northern Russia that the first frosts have thawed and 
the first snows melted , that tbe rivers are blocked with 
•streams of broken ice, the morasses like a quagmire, the 
tracks, where any advance has been attempted upon old 
forest bog, a mixture of treacle and gluei Finally, it 
means, as I have said before, that no one dreams of 
trying to move until the country is sound and hard 
under the settled frost During the whole of October 
the Government postal service is stopped, labour con- 
tracts are off, and the keepers of the stages are entirely 
freed from therr usual obhgation to supply the traveller 
with horses and sleaghs.” 

Undertaking a journey at such a time seemed an act 
of madness, but nt certainly was the means of getting 
an insight into the character of the North Russian 
peasant, and of seeing a side of it which might not have 
been revealed under ordinary circumstances. Their 
kindly good nature is striking, and throughout the 
journey, although at first objections were raised and the 
impossibility of accomplishing the various stages of the 
journey put forward, siiH some one was always found 
willing to supply horses and sleighs, and to accompany 
the travellers 

After crossing from Kolguev to the mainland, Mr 
Trevor- Battye, together with his camp-man Thomas 
Hyland, and his old spaniel “ bailor,” made their way 
across country to the small village of Askino, on the 
river Pechora They were assisted in getting there by 
the Samoyeds, inhabitants of the tundra in the west. 
Askino IS practically the only place where the Russians 
speak .Samoyed, and where there is any apparent inter- 
course between the two races. At their next destination, 
Ust Tsilma, also on the Pechora, and which they reached 
by boat, the condition w'as quite changed , for on inquiry 
not one person could be found who spioke Samoyed, 
although the two places were only about 180 miles 
apart 

From Ust Tsilraa the journey was continued overland, 
from stantsyta to i/an/syta, which are log buildings put 
<ip by the Government at variable distances apart, and 
in charge of a. yamshstc/itk (driver), who is bound to 
supply horses and conveyances to any travellers on pro- 
duction of a printed permission. The difficulties of 
getting conveyances, owing to Rasputnya, and the de- 
scriptions of the numerous adventures, especially those 
connected with crossing the ice-blocked rivers, are of 
great interest Archangel was eventually reached, and 
the travellers considered their difficulties over The sleigh 
drive to Vologda, a distance of about 700 miles, was 
accomplished without any difficulty, as the track was 
good Having reached Vologda, the journey home was 
continued by rail 

The book gives us a good insight into the peasant 
life 1 he houses, or rather huts, occupied by the peasants 
are simple in the extreme, and consist generally of two 
rooms In a prominent position in the front room there 
IS always an tkon, before which lamps or candles are 
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lighted Attention is also drawn to the oven or paitcA, 
which forms such a feature in these small buildings : and 
we are told that a characteristic proceeding of ayom- 
shstchik on entering a house, “ is to cross himself many 
times before the tkon, and the next to climb up to the 
oven top, from which simmering pulpit he holds forth on 
the events of the day ” 

Except for some references to birds and fishes, natural 
science docs not form the same feature in the present 
book that it did in Mr. Trevor- Battye’s previous one, 
“ Ice-bound on Kolguev ” This, however, is to be ex- 
pected, for the journey had to be made with all possible 
speed The book is written m a very instructive and 
pleasing style, and the map and illustrations by the 
author add much interest to it 


OUR BOOK SHELF. 

VorUsungen uder Bactenen Von Ur Alfred Fischer, 
A.O Professor der Botanik in Leipzig Pp 186 (Jena 
Gustav Fischer, 1897 ) 

It is sometimes alleged that bacteriology has suffered, as 
a pure science, from its association with medicine, since 
Its pathological side has become disproportionatelv 
developed This statement is certainly no longer justified, 
for the applications of the science to agricultural and 
manufacturing industries have been found almost as im- 
portant to the farmer, the dairyman, and the chemist as 
they have been to the pathologist Prof F ischePs book 
IS one which fills a distinct gap in bacteriological 
literature Himself a botanist, he treats the subject 
from a broad and general standpoint Without neglect- 
ing the pathogenic organisms he deals with them only, 
as It were, incidentally, and the book presents an admir- 
able and judicial summary of the present state of 
knowledge of bacteriology in its widest and truest sense 
It forms a valuable introduction to the subject from 
whatever point of view it is to be studied, since it affords 
a solid groundwork upon which more technical and 
special knowledge may afterwards be built 
The earlier chapters deal with morphology and with 
the intimate structure of bacteria — matters upon which 
Prof Fischer’s well-known researches on “ plasmolysis ” 
render him well qualified to speak In the chapters on 
specificity and classification he shows himself no advocate 
of the extreme views on plcomorphism which have been 
advanced by some In his remarks on classification he 
insists, with much justice, that strictly morphological 
characters must form the basis of generic distinctions, 
and that this matter lies within the province of the botanist 
alone The classification which he proposes is a reason- 
able one, based largely on the character and distribution 
of the cilia, and the nature of the spores The mode of 
life, and physiological properties of bacteria arc next 
described, the chemistry of a^robiosis and anaerobiosis 
being fully dealt with , and two chapters are then 
devoted to the influence of physical and chemical agents, 
especially in relation to the problems of disinfection 
The most fascinating part of the book will, however, be 
found in the sections devoted to the circulation of 
nitrogen and of carbonic acid in nature. The assimilation 
of free nitrogen by bacteria in the soil and in the nodules 
of Legummosae, and the decomposition and nitrification 
of proteids arc set forth by the author with admirable 
clearness, and the same may be said of the various pro 
cesses of fermentation with which he also deals The 
last three chapters are devoted to pathogenic bacteria, 
and contain a short account of some of the more im- 
portant species and their mode of action, with a sketch 
on serum-therapeutics and immunity. The writer is 
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throughout thoroughly impartial and judicial, and shows 
a healthy scepticism as regards theories unsupported by 
adequate fact There can be no doubt that a trans- 
lation into English of this admirable book would be ol 
great assistance to all those students of bacteriology who 
are unable to read it in the original. 


LETTERS TO THE EDITOR 

[The Editor does not hold himself responsible for opinions ex 
pressed by hts correspondents Neither can he undertake- 
to return, or to correspond -with the writers of, rejected 
manusct ipts intended for this or any o/hei pait of Nati'RF 
No notice it taken of anonymous communications ] 


Lehrbuch der Entwuklungs^escktchie ties Menschen 
Von Dr J KoUmann, o 6 Professor der Anatomie in 
Basel. Pp XU -1-658 (Jena; Gustav Fischer, 1898) 
This work appears to approach in method the ideal of 
an elementary text-book of science, since it gives a sound 
and well-balanced rlsumf of its subject to date, with 
references to authorities sufficient to place the student 
in direct touch with original description of detail The 
pages of the l»ok never pall, and in treatment and mode' 
of expression it is one of the least “ German ” of German 
text-books with which we, are familiar It is illustrated 
by 386 excellent processed drawings, many of which are 
coloured, and where original these are very good and 
such as are likely to become popular The investigatiohs 
of His, of course, come in for a full share of recognition, 
and good use has been made of those of Keibel, Mall, 
Rdse, Toldt, and others among recent workers The 
Ijook IS divided into five leading sections An intro- 
duction of sixteen pages is followed by portions dealing 
with the earlier stages of development (“Progenie” and 
“ Blasto^enie ”), treated as far as is necessary compara- 
tively The frctal membranes and progressive develop- 
ment of the human foetus next come in for consideration , 
but the bulk of the work (405 pages) is of necessity de- 
voted to a description of the development of systems 
and organs, and there is appended a twenty-page dis- 
sertation on heredity Not the least pleasing feature of 
the book is its consummately artistic plan Illustrations 
never obtrude themselves upon the margin noe over- 
power the text In the placing of the figures, choice of 
their colour and descriptive letterpress, there are evi- 
dences of the bestowal of great care and forethought and 
of painstaking consideration of detail, which are alone 
a strong recommendation of the work It is carefully 
written and non-pedantic, and should be deservedly 
popular 

Missourt Botanical Garden Ninth Annual Report 
Pp. 160. (St Louis, Missouri published by the Board 
of Trustees, 1898 ) 

Administrativf details occupy but a small part of this 
leport, the chief contents bein^ a collection of scientific 
papers and notes on interesting plants, illustrated by 
several half-tone plates The results of the studies of 
the American Lemnacea? occurring north of Mexico, by 
various botanists, are brought together by Mr C H 
Thompson, and are combined with his own researches 
into a revision of the order Mr. H C Irish contributes 
to the report a revision of the genus Capsicum, with 
especial reference to garden varieties Mr J N Rose 
describes five species of agaves which flowered in the 
Washington Botanic Garden in 1897, and were identified 
by him One of these {A. Washingtonensis) appears to 
have been hitherto undcKribed Among the notes, Mr 
William Trelease, the Director of the Gardens, records 
some interesting observations on Yuccas He points out 
that Yucca gigantea is distinct from Y. gloriosa and Y 
GuatemaUnsis — its nearest ■'«Uies — and gives a figure of 
an Azorean speciiflen which is a good example of the 
species. With reference to the extent of the pollination 
of Yuccas by the Yucca moth, Mr Trelease has now 
obtained information which proves the moth to be “the 
active agent in the pollination of Yuccas from Florida 
northward as far as fruit is set as a result of Pronuba 
activity, westward as far as southern California, and into 
the mountains of northern Mexico to the south ” 

NO. 1491, VOL. 58] 


Liquefaction of Hydrogen 

Your last issue contains a report of Prof. Dewar’s remarkable 
achievement in the liquefaction of hydrogen and helium In his 
account of it, which you quote. Prof, Dewar describes the 
apparatus employed as an enlarged plant of the same type as 
that used m his hydrogen jet experiments discussed in his paper 
before the Chemical .Six:iety of Dccemlier 19, 1895 (see Proceed 
tngs. No 158), and in his lecture at the Royal Institution (see 
Proeeedttiqs, 1896), and illustrated in a figure printed with this 
lecture An examination of that illustrative figure and of ihe 
description shows that the type of apparatus used involves an 
enlireiy new departure as compared with the methods of all who 
had liquefied air before 1895, including Prof Dewar himself 
The new self-mtensive method then and now employed is a 
combination of the following four points . a long tube conveying 
compressed gas, etpaniton of the compiessed gas through a iioszle 
or throttle valve, diiect return of all the expanded gas over 
the tube of compressed gas, good interehange of temperatuies 
between the compressed and eepanded gas The new method 
embodying the above combination will be found fully desenbed 
and illustrated in my patent. No 10,165, 1895 (May What 
IS equally important historically in November 18^4, more than, 
twelve months before Prof Dewar first showed this new method 
in action, liquefying air, I had called, with an introduction, on 
his chief assistant, Mr R N Lennox, at the Royal Institution, 
had there explained to him this self-intensive method, and hatl 
proposed it as a means of obtaining intensely low temperatures 
By employing this method I was afterwards the first m this 
country to Iiuuefy air and oxygen without employing other 
refrigerants Since then, at the Royal Institution, where alone 
sufficient means are available for the prosecution of these re- 
searches, the same method has budged over the-space, impas- 
sable by former methods, between the temperature of liquid air 
and that of liquid hydrogen and helium, thus proving itself a 
new and valuable scientific instrument 

Under these circumstances I think that Prof Dewar, seeing 
he was aware of the facts at the time of his account, ought not 
to have been content with eulogising the services of his assistant 
Mr Lennox, but should also have given me credit for the inven 
tion of the method which has procured him so great a success 
Although he has been easily able to find in old patents the 
separate elements which go to make up the new methorl — this 
can be done for any new invention— he has nowhere found, 
liefore the date of my communication to Mr Lennox, that com- 
bination of the tor points given above which is absolutely 
necessary to his apparatus for liquefying hydrogen 

The facts referrerl to above are stated and discussed in greater 
detail in a paper, to he printed shortly, which was read by mi 
before the Society of Chemical Industry at Burlington House on. 
the 2nd mst , with illustrative diagrams, and in letters by me to 
Eugitieenttg (sst April 15 and May 6 W Hami-son 


Concerning the Thermodynamic Correction for an 
Air-Thermometer. 

It is common in works on thermodynamics to give a formula 
for the thermixlynamic correction applicable to an ait thermo- 
meter ; the following is substantially the usual proof 

Accepting the current theory of the Joule-Thomson expert 
ments, we may show that 


where k is the specific heat at con*Unt pressure measured, 
dynamically From this we obtain 

/*- = t; -Hi" 
dl sp 




, , ,*/ \ dv 
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we proceed to find its 
first approximation to the behaviour of 


IS the smaller of the 

Ip dt 

value We have 
gases, 

pv = C{\ + aT), 

where T is the temperature centigrade on a gas thermometer. 
We therefore have, as approximate equations, 


T), 


,, Since the degrees 1 


practically equal on the two scales 
We therefore obtain, approximately, 

.T), 


Using these approximate values, we haie 

^8/ ^ a/ 

ip dt ~ Ca 8/ 

= ■<_ 

Ca 8 log f 

and the equation for i becomes 


If 


he lermr' — , we shall obtain 

dt 

f = ^4 T + 


dt Co 8 log / 

use the approximate vilues of v and 


This IS the formula usually given 
This method of working appears 

In the equation 


Co 8 log p 

to be incorrect, for the 


= (^' ~ ~dt 


Printer’s Ink and Photographic Plates 

In a paper on the action exerted by certain metals and other 
substances on a photographic plate, by Dr W J Russell [Proc 
R S , vol 1x1 p 424), the author mentions that the WestminUet 
Gazette is printed with an ink which readily acts on a photo- 
graphic plate The printed paper in some experiments is placed 
in contact with the photographic plate, in the dark, and after 
lieing left m contact for some time, in the dark, the plate is 
developed, and the printed letters come out clearly. Dr 
Russell mentions the names of several penodicals the print of 
which acts on a sensitive plate. To these the following example 
of the same phenomenon may be added a photographic plate 
wrapped up in an advertisement sheet of Modern Society on 
development showed the printed characters very clearly, the 
words reading from left to nght, not being reversed, so that the 
action must have taken place through the thickness of the 
paper This sample of the action of printer’s ink on a photo 
graphic plate (the property of Mr W B Croft) has been in the 
excellent physical laboratory museum at Winchester since 1892 
The print 15 good and clear, and probably one of the earliest 
oliserved instances of the action of printer’s ink on a photo- 
graphic plate in the dark, in which the physical conditions were 
known and recorded r. J Jkrv is Smith 

Oxford, May 16 

Heavy Rainfalls. 

1 1 lliNiv it worthy of record that at a place called Nedunkeni, 
in the Northern Province of Ceylon, the rainfall on December 
15-16, 1897 (24 hours), was 31 76 inches The average annual 
rainlall of this place was 64 70, but in 1897 the amount totalled 
121 85 inches 

The heaviest recorded rainfalls (as given in the " Kncyclop 
Britt ”) are at Joyeuse, Prance, 31 17 inches in 22 hours , at 
(lenoa, 30 00 inches in 26 hours , at (iiliraltur, 33 00 inches in 
26 hours , on the hills above Bombay, 24 inches m one night , 
and on the Khasia Hills, India, 30 00 inches on each of five 
successive days 

The rainfall in Ceylon, referred to above, is therefore 
not.ible The greatest annual rainfall occurs, as is well known, 
on the Khasia Hills, with 600 inches The wettest station in 
Ce}lon IS I’adupola, in the Central Province, with 230 85 inches 
(mean of 26 years), the rainfall for last )ear being 243 07 
inches C Drieiifri. 

School of Agriculture, Colombo, Ceylon 


there are two terms on the right hand side, one of which, 
IS small compared with the other \Vc may there 
fore neglect it as a first approximation, and we then obtain 
’ = function of p, in accordance with the laws of a perfect gas 
If We wish to proceed to a closer approximation, wc may use 
the perfect gas laws as sufficiently good in the term ~ 

liccause that is a small term, and the departure of the actual gas 
from the iierfect gaseous laws will conscuuenily in this term 
introduce only errors which depend on the squares of small 
<iuantities But wc arc not at liberty to use the perfect gas laws 
111 the remaining term + because it is oef a small quantity , 


and we have therefore no guarantee that the use of such an 
approximation will not introduce errors of the first order of small 
<iuantities— that is to say, comparable with the term k~ — 

itself With such errors introduced, the second approximation 
would not necessarily be better than the first 

The mistake in principle, which I have indicated, appears to 
lie widespread, since it has crept into several of our well known 
text books Thus the discussions given in Tait’s “ llcat " (pp 
33*1-339). in Bales’ “ Thermodynamics ” (pp 126-127), and 
in Maxwell’s “lleat” (pp 211-214), all appear to me in- 
fected by this source of error It is true that in these discussions 
the mistake is introduced more subtly, and is covered with a 
mass of symbols , whereas in the faulty investigation given 
above, I have purposely made the piaralogism as glanng as 
possilde But «n suistauce the mtstake occurs in each of the 
discussions above named John Rose-Innrs 

May 
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Hermaphroditism in the Apodidse 
I AM not sure but that the tone of Prof Lankester’s demand, 
in Naiiiks of May 12, that I should “at once” withdraw my 
“ assertions,” or confirm them by “ some evidence,” would not 
have justified my ignoring it altogether For those of your 
readers, however, who may be interested in this subject, may I 
say that I /tave produced “some evidence” {Ann and Mag 
Nat History, xvii , 1896, plates xi and xii ), and no counter 
cvKicnce whatever has yet been forthcoming to shake my faith 
in the justness of my conclusions Hknr\ Bernard 

btreatham, May 17 


MAGNETISM AND SUN-SPOTS. 
VJ^HEN Sir Edward Sabine was preparinj; his paper' 
“On Periodical Laws discoverable in the mean 
effects of the larger Magnetic Disturbances — No. 11 in 
which he discussed the magnetic observations made .at 
the temporarily established Colonial observatories at 
Toronto and Hobarton, he found that there existed at 
these places, in the years 1843 to 1848, a progressive 
increase in amount both of magnetic disturbance and in 
extent of diurnal range of the declination magnet, the 
values of diurnal range for the year 1843 having become 
in 1848 increased by some 40 per cent, the Toronto 
values for these years being 8' 90 and 12' 11 respectively, 
and the Hobarton values 7' 66 and 10' 63 This was an 
altogether unlooked-for result, one that engaged his 
special attention, such increase of value from year to year 

1 Read before the Ro>.il SoLUty, May 6, tSsa 
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in two quarters of the globe so widely separated as 
Toronto and Hobarton presumably indicating not simply 
a local effect, but one rather of cosnncal character He 
pointed out that as the sun must be recognised as at 
least the primary cause of all magnetic variations that 
conform to a law of local hours, as does the solar diurnal 
range, it seems not unreasonable to suppose that in the 
case of other magnetic variations we should look, in the 
first instance, to any periodical variation by which the sun 
is affected, to ascertain whether any coincidence of period 
or epoch is traceable And he draws attention to the 
circumstance that, according to Schwabe’s then recently- 
published table of frequency of solar spots, a minimum in 
number of spiots occurred un 1843 and a maximum in 
1848, with progressive increase in the intermediate years 
similar to that of the diurnal magnetic range during the 
same interval as shown by the Toronto and Hobarton 
observations '1 Ins led Sabine to infer the probable 
existence of a periodical variation in magnetism similar 
to that — one of about ten years — which Schwabe had 
detected in sun spots from observations extending over a 
period of twenty-five years 

In the meantime another worker had been busy with 
the same subject In Poggemiorff’s Annul in for Occem- 
ber 1851 there appeared the well-known paper by Hr 
Lament, “on the ten-yearly period,” in which he gave the 
following values of diuinal range of the declination 
magnet as observed at Munich 

1841 = 782 1846= 881 

1842 = 708 1847 - 9 55 

*843 = 7 '5 1848 ^ 11 15 

1844 = 661 I 1849-1064 

1845-813 I 1850=1044 

Lament considered that these numbers indicated a 
periodical variation, and from them he found by giaphical 
construction that a tninimuiu apparently occurred in 
1843 and a maximum in 1848 He further discussed 
such older magnetic observations as were found to be 
available, and came to the following conclusion, which it 
may be interesting to give in his own words “Die 
grosse der lieclinations-Varialionen hat eine rehnjahnge 
Penode, so zwar, dass sie niit rcgelmassigen Uebergange 
fvinf Jahre im Zunchmen, und funf Jahre im Abnehmen 
bcgriffen ist ” 

babine became acquainted with Lament’s paper whilst 
writing his own, and quotes Laiiiont’s figures from 1843 
to 1848, showing how the Munich results confirmed those 
of Toronto and llobarton It would seem that Lament and 
babine each independently suspei led the existence of a 
periodical variation in diurnal magnetic range, which 
Lamont appears to have first distinctly formulated in the 
words quoted , whilst it was to Sabine that the suggestion 
that the periodical variation was one apparently concurrent 
with that of sun-spots was due Lamont considered the 
variation to be so real that in any theory of the diurnal 
movement it could not be disregarded Sabine more 
cautiously wrote . “As the physical agency by which the 
phenomena arc produced is in both rases unknown to us, 
our only resource for distinguishing between accidental 
coincidence and causal connection seems xah^ persei'er- 
ante tn obsetvattem, until cither the inferences from a 
possibly too limited induction are disproved, or until a 
more extensive induction has sufficea to establish the 
existence of a connection, although its precise nature may 
still be imperfectly undersfSod” In a postscript to 
Sabine’s paper (dated May 24, 1852) he gives a tabic of 
mean diurnal range of declination for Toronto and 
Hobarton from 1841 to 1851, which clearly shows, as do 
the Munich numbers, the mintmum of 1843 and the 
maximum of 1848 , and in 1856 he showed that at 
Toronto, from 1844 to 1848, there was a progressive in- 
crease in the amount of magnetic disturbance in all three 
elements of declination and horizontal and vertical force 
NO. 1491, VOL. 58] 


Considering that the periodical variation of diurnal 
range was found to exist in regions of the earth so far 
apart as Toronto, Hobarton and Munich, the results at 
the three places being distinctly corroborative, and, 
further, the circumstance that it appeared to be closely in 
accord with the established solar-spot variation, it seems 
to be matter for reflection as to how it happened that iiv 
some quarters the agreement between the magnetic and 
solar variations was thought to be only of apparent or 
accidental nature Sir George Airy, in his paper ‘ “ On 
the Diurnal Inequalities of Terrestrial Magnetism,” had 
occasion to give therein a list of the days of greater 
magnetic disturbance at (jieenwich in the years 1841 to 
1857, and he incidentally remarks that “there is no 
appearance of detennial cycle in their recurrence ” But 
this IS not suiprising, for although magnetic disturbance 
does cluster about the epochs of maximum of sun-spots, 
It IS on occasions by no means closely confined thereto, 
though nearly or quite absent at e|)ochs of niinimuin of 
sun-spots Thus the pcnodual variation, as regaids the 
disturbance element, although existing, is not so distinctly 
traceable unless longer periods are examined, .iccom- 
panying sun-sixit maxima as disturbance docs in a 
somewhat loose fashion as (ompared with the more 
regulai increase and decrease of diurnal magnetic range 
with variation of sun-spot frequency The behaviour of 
magnetic disturbance in this respect is indeed a matter 
I that 1 am yet hoping to investigate more exactly 

Then, again, lamont appears to have adopted for the 
diumal magnetic range the difference between the 
I positions of the magnet at 8h in the morning and ih irv 
the afternoon, as Iveing the times of the greatest easterly 
and westerly deviation respectively. It is tnie that the 
positions of the magnet at these hours would not be 
likely to represent the extreme positions at Munich 
throughout the year, especially as legaids the easterly 
deviation , still the diumal range resulting from the 
employment of such fixed hours approximates in such 
degree to the true range for Munich, as very well serves 
clearly to bring out the decennial variation, of which 
indeed the good .igreement between Lamonl’s and 
Sabine’s results is of itself further proof, since the latter 
do depend on observations extending through the twenty- 
four hours of the day From whatever cause, now ever, there 
were those in earlier days who doubled the existence of 
any real relation between magnetic and solar variations 
The so-called decennial period, it may be here mentioned, 
seems to be more nearly an eleven-year period, this 
being about the mean value, although it is variable m 
length to the extent of several years 
When, ill the year 1875, I was ti.insferrcd at the Roy.il 
Observatory from the Astronomical to the Magnetical 
and Meteorological Department, I had then paid no 
particular attention to this question, .ind had an open 
mind thereon But the daily examination of the photo- 
graphic records after a time convinced me that change 
was in progress in the character of the records from ye.cr 
to year, sue h as even in this simple daily inspection ot the 
records could not be well overlooked , and acting iinoluii- 
taiilyon Sabine's principle of perseverance in observation, I 
came to the conclusion that it would be well to endeavour 
further to investigate the f.icts of observation, especiallj 
as the long scries of Greenwich observations, made 
throughout on the same general plan and with instru- 
ments of the same kind, furnished so excellent an 
opportunity for applying an independent lest of the 
reality or otherwise of the relation supposed to exist, 
which the late Dr Wolf, of Zurich, had already done so 
much to establish My first paper appeared in the 
Philosophical Transactions for the year 1880, and 
deals with the Greenwich observations from 1841 to 1877. 
This 1 have recently supplemented by a second paper, 
read before the Royal Society on March 10 of the 

1 Read before ihe Rojal Society, 4pnl 23, iB«j. 
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present year, which appears in the Proceedtngs of 
the Society The results here employed extend from 
1841 to 18^, a penod of fifty-six years. The addition of 
the more recent observations is especially interesting as 
contrasting in some respects with the earlier portion, the 



whole forming one continuous ch.iin of evidence that 
much strengthens the argument for relation between the 
two classes of phenomena The records of horizontal 
magnetic force, as well as those of declination, are 
employed h rom 1841 to 1847 the results depend on eye 
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observations made at intervals of two hours. In 1848 and 
afterwards, they depend on hourly tabulations from the 
photographic records. The mean diumal range in each 
month is taken to represent (relatively to other months) 
the magnetic energy of the month By the mean diumal 
range of declination or hoi izontal force is to be under- 
stood the difference between the least and the greatest of 
the mean hourly values in each month 

In any graphical representation of unexplained phe- 
nomena It is important to give ready reference to the 
numerical data employed Consequently in both papers 
complete tables of the elements used are either included, 
or indication given where such collected results can be 
found The numbers for declination are in minutes of 
arc, those for horizontal force are in parts of the force, 
taken as unity. There being in the numbers a strongly 
marked annual period (the summer values being greater 
than those for winter), numbers that shall be free of 
annual inequality have (as explained in the paper) been 
prep.ared and used to construct the middle and lower 
curves of the diagram of collected curves For sun-spot 
frequency the numbeis published for so many years by 
Dr. Wolf, and since his death continued by his successor, 
Prof Wolfer, have been employed It is impossible 
to value too highly work of this kind, carried on for so 
many years on one fixed plan , such steady adherence 
to a definite method having many advantages The 
monthly sun-spot numl>ers show considerable irregu- 
larities which Wolf smoothed by a process similar to that 
employed to free the magnetic numbers from the annual 
inequality, the resulting numbers being used for the 
upEKsr cur%e of the diagram 
The collected curves show striking points of interest 
The epochs of the extieme points of the curves are given 
in the following table -- 


Tiif/t of Epochs of AfagmtH and Sun spot Afmtma and 
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The intervals between the successive mean magnetic 
epochs and the corresponding sun-spot epochs run, it will 
be seen, closely together And if instead of successive 
intervals wc take successive periods, as from No i to 
No 3, No. 2 to 4, &c , of the table, we have — 

Length of Magnetic Period. 

1-3 3-4 3-5 4-6 5-7 6-8 7-9 8-10 

y y y y- y y 

12 ss 1185 1140 10 45 1130 13-05 1090 985 

Length of Sun-spot Period. 

y y s y. y„ y. y y 

1250 i2X)o 1120 lO'So 1180 1340 1120 1000 
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Nos. I to 3, 3 to 5, &c , represent intervals between 
successive minimum epochs, and Nos 2 to 4, 4 to 6, SLc , 
intervals between successive maximum epochs These 
are shown graphically in the annexed figure. 



Examining further the collected curves, it is seen that 
the several maximum points have at different epochs 
very different degrees of intensity Arranged in order 
of intensity these are as follows — 

Order of Epo(.hs 

Sun-spot curve 1870 1848 i860 1894 1884 

Deelinaiion cuive 1870 1848 i860 1894 1884 

Horizontal force curve 1870 i860 1848 1894 1884 

The agreement is complete, excepting that in horizontal 
force the epochs 1848 and i860 are transposed, although 
otherwise falling in with the order of the other curves 
The paper goes on to point out that— considering how 
the irregularities in the length of the sun-spot and 
magnetic periods, and also the order of eporhs as regards 
elevation or depression of the maximum points of the 
curves, so entirely synchronise, and, further, the usually 
sharp rise from minimum to maximum and the more 
gradual fall again to minimum; a characteristic of all 
three curves— “ there would appear to be no escape from 
the conclusion that such close correspondence, both in 
period and activity, indicates a more or less direct 
I elation between the two phenomena, or otherwise the 
existence of some common cause producing both ” 
Reference is also made to the question of the supposed 
of the magnetic epoch, as referred to the sun- 
spot epoch, which the results presented do not appear 
much to confirm 

The paper concludes with an inquiry as to how far the 
practice of including m the Greenwich tabulation of 
magnetic elements all days (except those of extreme 
disturbance) may have affected the results presented, for 
which purpose diurnal ranges were deduced for the years 
1889 to 1896 horn five selected quiet days in each month 
—days free from magnetic disturbance — with result that 
the diurnal ranges so found show the same variation 
with sun-spots as do the diurnal ranges of the ordinary 
tabulation Wii 1 lASf El Us 


from the Atlantic to the Pacific, and from the northern 
United States to the Arctic Sea. During the closing 
stage of this glaciation there existed an immense lake, 
whose area is estim.-ited to have been about uo,ooo 
square miles , a lake which extended 700 miles m length, 
and attained a width of 250 miles Its maximum depth 
was 700 feet above the present level of Lake Winnipeg 

That the idea of the former existence of this great lake 
is no romance of modern days, no “ glacial nightmare,” 
IS indicated by the fact that so long ago as 1823 the 
traces of it were recognised by Keating Not, however, 
until 1879 was its present name applied to it in honour of 
Louis Agassiz 

Placed almost in the centre of North America, and 
occupying what is now part of the plain of the Red River 
and Lake VV'innipeg, together with the Lake of the 
Woods and other smaller sheets of water, it Uiy for the 
most part in territory now Canadian, but a fifth part 
occurring within the United States In the southern 
region, however, its ancient shore-lines have been more 
exactly explored. A very large part of its area in Canada, 
besides a considerable tract within its limits in northern 
Minnesota, is covered by forest, which makes it im- 
practicable to trace there the beach -ridges and deltas, 
usually but a few feet high, the low escarpments of erosion, 
which range from 10 to 30 feet, and the other evidences 
of this lake, which in the prairie region could far more 
readily and definitely be followed 

It was evident that the scientific study of this interesting 
region should not be restricted by national geographical 
circumstances, and it is pleasing to note that arrangements 
were made between Director Powell (of the U S Geo- 
logical -Survey) and Director Selwyn (of the Canadian 
Survey), that the work of mapping the shores of Lake 
Agassiz should l>e continued by Mr Upham through the 
prairie region of south western Manitoba. Altogether 
this work comprises the results of field-observations 
carried on during six years 

Over the greater part of the old lacustrine area there is 
boulder clay from loo to 300 feet thick A series of 
terminal moraines marks the stages of retreat of the ice- 
sheet For a while the Like gradually increased in size 
northwards, finding an outlet to the south in the “ glacial ” 
River Warren, whose channel was cut to a depth of 90 
feet, and whose course is now occupied by Lakes Traverse 
and Big Stone and by the Minnesota River As the 
ice-front retreated the lake was eventually drained by the 
natural slope of the land to the north-east, excepting m 
those areas which now form the lakes of Manitoba. 

The steady uplifting of the area of Lake Agassiz, 
resulting from the unburdening of the land by the 
recession of the ice-sheet, gave to its beaches a northward 
ascent, and caused the several shores of its southern part 
to become double or multiple as they are traced north- 
ward. 

The author gives a full and particular account of the 
beaches formed at different stages in the history of the 
lake, and discusses various earth-movements, some of 
which were independent of glaciation 

His work Is by no means devoid of pract1c.1l value A 
chapter is devoted to artesian and common wells, and 
to the distribution and origin of certain saline waters , 
and another chapter is given to the agricultural and 
material resources of the area 


MONOGRAPHS OF VHE UNITED STATES 
GEOLOGICAL SURVEY. 

The Glacial Lake Alassu* 

^NCE upon a time m North America the continental 
ice-sheet attained an area of about four million 
square miles, while its maximum thickness, in the central 
portion, was probably from one to two miles It extended 

I By Warren Upham (" MoiiograplM of ihe U S Geological Survey, ’ 
voL XXV Pp XXIV + 65S , 38 mape, ang 35 other llIuAlralloiui ) 
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The Flora ot thi- A-vrnoy Ciavs' 


This work, which was very nearly finished m 1890, by 
the late Dr Newberry, was placed m the hands of Mr. 
Hollick in 1892. His task has not been unattended with 
difficulty, but he has carefully indicated bis necessary 
alterations and additions 

The Amboy Clays take their name from Perth Amboy 
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and South Ambtw in New Jersey, where they form the 
local base of the Cretaceous group The clays constitute 
an important item in the mineral resources of the State 
The mollusca found in the Amboy Clays prove them to 
be of estuannc origin Compared with European strata 
It seems probable that they may be regarded as Upper 
Cretaceous 

1 56 species of plants are described, and these include 
8 ferns, 17 conifers, and 5 cycads, in addition to the many 
dicotyledonous angiosperms, and a few doubtful forms 
No palms are recorded 

Geology of the Denver Basin in Colorado.* 

In this work the authors describe an area of about one 
thousand square miles, in the centre of which stands the 
city of Denver in Colorado. Topographically the area 
Itself forms a kind of basin, but geologically it has been 
found that the rocks of the Cretaceous system, which 
occur over a large part of the country, constitute a well- 
defined synchne which is named the Denver Basin 

The mountain range on the west comprises a crystalline 
complex of pre-Cambrian rocks, flanked by highly inclined 
rocks of the age of the jura-Trias, and these are succeeded 
with apparent though deceptive conformity by Cretaceous 
deposits which assume a fairly horuontal position beneath 
Denver, and are uptilted slightly on the east so as to 
form the before-mentioned basin. 

It is held that considerable poitions of the crystalline 
nucleus of the Rocky Mountains constituted an archi- 
pelago of large islands in the Palaiozoic seas. Within 
the area now described no outcrops of Lower Pal.vo/oic 
rocks are found, but there is good reason to believe that 
they underlie the later sediments, and aie concealed along 
the Archtpan borders by the overlapping Meso/oic and 
later deposits 

The movements that took place at v.trious intervals 
subsequently to the early Pal.eozoic times are briefly 
indicated They are complex, and have variously affected 
the character and distribution of the strata The present 
relations of the Jura T rias and Cretaceous to the crystal- 
line nucleus are not due to a simple vertical upward 
movement of that core the structure has rather been 
produced by tangential compression, the eflFect of which 
was to produce a structure somewhat analogous to a 
vertical upthrust, but as a result of a horizontally rather 
than of a vertically acting force 

The strata referred to the Tiias consist, curiously 
enough, of brilliant red conglomerates, sandstones and 
shales, with thin limestones and gypsums in the upper 
part They are known as the Wyoming formation, and 
are overlaitl by a series of freshwater marls the Morrison 
formation — grouped as Jurassic This group is also 
known as the Atlantosaurus clays, from its abundant 
reptilian remains 

The geology of these and of the succeeding Cretaceous, 
Tertiary and Pleistocene formations, is exhaustively 
treated, and there is a full account of the igneous rocks 
In the chapter on Economic tjcology, coal, fire-clays 
and other clays, building stones, and artesian wells aie 
dealt with The coal occurs in the Laramie formation of 
the Cretaceous A hnal chapter is devoted to Palaeon 
tology, including some account of the Cretaceous plants, 
by F H Know Iton , and of the Jurassic, Cretaceous, and 
Tertiary vertebrates, by Prof O C Marsh 

The work is well illustrated with maps, sections and 
pictorial plates The “ spherical sundering in basalt ’ is 
well shown in Plate xiv Among other plates we have 
restorations of the Jurassic Ihontosuurus, ^>legosaurus, 
Campto^aurus, Laosaurus, and Cet a/osaurus , of Cre- 
taceous Birds and Dinosaurs , of the Tertiary Mammals, 
Brontops and Entelodon ; and of the Quaternary 
Mastodon 

• Bj S F Emmonv, VVhltmsii rt.)«s, Rnd (> H EUlrvlKc (“ Monugruphi 
of the D S (.colngicl Sur«>,’'>ol Pp ,vii f 556) 
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The Marquette Iron-bearing District of 
Michigan * 

The Marquette district occupies an area extending 
from Marquette on Lake bupierior westwards to Michi- 
gamme. a distance of rather less than forty miles, and 
with a breadth of from one to over six miles. From the 
western part of the main area two arms project for 
several miles, one known as the Republic trough and one 
as the Western trough The district is the oldest 
impoitant iron producing area of the Lake Superior 
region 

The rocks comprise three series, separated by un- 
conformities These are the Basement Complex or 
Arch.v‘an,the Lower Marquette,and the Upper Marquette; 
the two latter constituting the Algonkian of the district, 
and perhaps equivalent to Huronian The Marquette 
senes is mainly sedimentary, although among the strata 
are included large masses of igneous rocks The succes- 
sion of the series is somewhat obscured by irregularities 
of deposition, and by inter-Marquette erosion After the 
Upper Maiquette series was deposited the district was 
folded, faulted and fractured in a complex fashion, with 
resultant profound metamorphism 
The gi eater iron ore deposits occur in the Negaunee 
formation, which is fiom 1000 to 1500 feet thick, and 
occurs in the Lower Marquette senes Pelrographically 
the formation comprises sideritic slate, ferruginous slate, 
ferruginous chert, jaspilite, and iron-ore The ferruginous 
chert and jaspilite are frequently brecciated The iron- 
ores resulted from the concentration of the iron-oxides 
through the agency of downward percolating waters 
1 hese concentration-bodies usually occur upon imiverv lous 
basements in pitching troughs 
The various features connec ted with this iron producing 
region are all worked out in great detail, and the 
memoir is beautifully illustrated with colouied plates 
of banded and biccciated rocks, and various pictorial 
views and sections H B W 


ANTHROPOLOGY IN MADRAS 


W HEN recentlyon furlough in England, I was gieatly 
interested in hunting up the facilities for the study 
of anthropology in London, and in the scheme for the 
establishment of a bureau of ethnology for the Biitish 
Empire And it has been suggested to me that it may 
inteiest those concerned in the development of anthro- 
pological research to know what is being done, in a mild 
way, in a remote possession of the Empiie, the Madras 
Presidency, viz the southern poition of the Indian 
peninsul.a I add this geographical expl.ination, inas- 
much as a friendly critic, in a recent leview of niy work, 
got hopelessly mixed between Madras and Bengal, re- 
minding me of the story of the Viceioy-elect, who was 
overheard murmuring to himself, " Bombay in the west, 
Calcutta 111 the east, Madras in the south ” Wide as is 
the aiea, and numerous as are the tribes, castes, and 
races included within my limited beat of 150,000 square 
miles, I have set myself the task, which must perforce 
occupy many years, of carrying out a detailed anthro- 
pological survey This survey was, with the approval of 
the Madras Goveinment, inaugurated in 1894 In that 
year, equipped with a set of anthropometric instruments 
obtained on loan fiom the Asiatic Society of Bengal, I 
commenced an investigation of the hill-tribes of the 
Nllgiris, the Todas, Kotas, and Badagas, bringing down 
on myself the unofficial criticism that ‘‘anthropological 
research at high altitudes is eminently indicated when 
the thermometer registers 100’ in Madras” From this 
modest beginning have resulted (i) investigation of the 


1 By C R Van Hiw and W s Baylcy ii 
Republic Irouffh, bvH Llo>d Smith (“Mo 
loftu )l Survey,' vol jinmu Pp xxviH 6o? 
illuxtr'^tinns, together with Urge lulio Allas of n 
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various classes which inhabit the city of Madras, during 
my residence at headquarters , ^2) periodical tours to 
various parts of the Presidency, with a view to the study 
of the more important tribes and classes , (3) the publi- 
cation of bulletins, wherein the results of my work are 
embodied , (4) the establishment of an anthropological 
laboratory (Fig l), equipped with the apparatus 
necessary for carrying out anthropometric research , 
apparatus for testing sight, hearing, vital capacity, hand- 
grip, &c , a small series of Hindu, Muhammadan, 
Burmese and Sinhalese skulls , and an anthropomorphic 
series, still in a very eaily stage of development, but 
including the finger-print impressions of an Orang-utan , 
{5) a collection of photographs of native types, arranged 
in albums , (6) a senes of lantern-slides for lecture 
purposes 

A museum, such as that of Madras, the visitors to 
which sign their names in Tamil, Telugu, Kanarcse, ^ 
Malayalam, NAgari, Hindustani, Mahriti, Gurarati, | 
Bengali, Burmese, Sinhalese, and Chinese, lends itself ' 
to the requirements of the anthropologist, as it is re- 1 
sorted to by very large numbers of the poorer classes, ' 
who, in return for a small fee, are ofttimes willing to ' 
lend their bodies for the pui poses of anthropometry ' 
And, nearly every morning, 1 am to 


wizard Kurumba, who would bewitch their women and 
compel me to abduct them The Malai.alis of the 
Shevaroys got it into their heads that 1 was about to 
annex their lands on behalf of the Ciown, and transpoit 
them to the penal settlement in the Andaman islands , 
and one of them informed me that he would rather ha\e 
his throat cut than be measured On one occasion 1 
casually photographed a group of Badagas in their 
bazaar, and, on the following day, a deputation waited 
on me with a petition to the effect that “we, the undei 
signed, beg to submit that your honour made ‘ botos’ of 
us, and have paid us nothing VVe, therefore, beg you 
to do this act of common justice " 1 he deputation was 

made happy with a pour bone Would that official 
deputations could be disposed of as easily ' 

Despite the tiifiing obstacles at the outset, confidence 
was ecentually established with the various tribes just 
referred to, though not without a good deal of palavering 
and mild biibery, and a sufficient number of individuals 
for statistical purposes were investigated 

The mam objects, which are systematically kept in 
sight during iny wanderings, are — 

(i) To record at least the essential measurements of 
men, and (when they will permit) women 


be seen measuring Hindus or Muham- 
madans, amid an admiring crowd of 
native visitors (the females dressed m 
gaudy English piece-goods), in the 
suirounding corridor Quite leccntly, 
when I was engaged in an inquiry 
into the Eurasian or half breed com- 
inunitv, the booking foi places was 
almost as keen as on the occasion of 
a fiist night at the I yceum, and the 
Sepoys of a native infantry legitnenl, 
cpiaiteied in Madias, entered heartily 
into the spirit of what they called the 
“ Mujeum gymn.ishtik shparts,” cheei- 
ing the posscssoi of the biggest hand- 
grip, and chaffing those who came to 
grief over the spirometer Anthropo- 
logical reseaich in the city of Madias, 
where the native community has be- 
come accustomed to the European, 
and discovered that, if his w.iys. are 
peculiar, he is at any rate harmless, 
IS all plain sailing But, in the jungles 
and places remote from civilisation, 
one has todeal with simple-minded folk, 



unfamiliar with the eccentricities of 


the investigator, and suspicious of his motives Well do 
1 remember a native remarking at a pearl-fishery camp, 
“Mr Thurston is a pleasant man, and it is a great pity 
he IS so mad ” The fact indicating insanity being that I 
used to sit outside my tent m the sun, at mid-day in 
the month of April, examining oyster after oyster in 
connection with the pearl-producing area 
The essential ingredients of a successful campaign 
in the wilds are tact, patience, 4-anna pieces, cheap 
cheerots, and, as a final resource, naw whiskey or brandy 
The Paniyan women of the Wynaad, when I appeared 
in their midst, ran away, believing that 1 was going to 
have the finest specimens among them stuffecT for the 
museum. Oh, that this were possible' The difficult 
problem of obtaining models from the living subject 
would then be disposed of The Muppas of Malabar 
mistook me for a recruiting sergeant, bent on enlisting 
the strongest of them to fight against the Moplahs. An 
Irula of the Ntlgins, who was “wanted” for some , 
ancient offence relating to a forest elephant, refused to j 
be measured on the plea that the height measuring | 
standard was the gallows A mischievous rumour found I 
credence among the Irulas that I had in my tram a | 


(2) To study the characteristics of external anatomy 

(3) To record “ manners and customs,” tattoo-m.irks, 
clothing, personal adornment, &c 

(4) To take photographs of typical individuals, dwell 
ing-huts, &c 

(5) To acquire by purchase “specimens” illustrating 
clothing, jewellery, musical instruments, games, &c 

As a general rule the travellei, who makes collections 
in any branch of science, hands them over, as a gift 01 
by purchase, to some national or provincial museum, and 
honours ate divided , the museum securing the collec- 
tion, and the collector being immortalised on a label or 
in a monograph Possibly, with luck, a new species, or 
even genus, is named after him, and his reputation is 
enhanced m the family circle Looking recently, on a 
depressing November day such as we in the East know 
not, at a collection of sponges which to the c.asual visitor 
possess no special attraction, exhibited in or by my name 
at the British Museum (Natural History), 1 recalled 
to mind the many pleasant hours spent in a dug-out 
(canoe) on the coral reefs, an attack by a saw-fish, and 
a severe sun-head And the museum, whose destinies 1 
have steered since 1885, teems with happy inemoucs of 
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camp and jungle life , for, by the fortune of circum- 
stances, It falls within mV province not only to make 
collections, but to preside over their arrangement for 
exhibition. And the advantages of this dual function 
are self-evident a tour concluded, the work of museum 
arrangement commences , and here one is met with an 
obvious difficulty at the outset. For two systems of 
arrangement are possible, each with much to be said 
both for and against it, and a selection of one or the 
other has to be made ; for the material collected, and 
available space will not, as a rule, suffice for both 
Either the collections may be arrang^ according to the 
nature of the exhibit, models of boats, sacridcial 
utensils, musical instruments, games, images, &c , or 
each tribe or community may be represented in its 
various aspects, animal and social, in a single case or in 
adjacent cases For myself, I give the preference to 
the latter system, mainly on the score of convenience 
and finality of arrangement. Very effective, I remember, 
in one of my galleries, were some life-size photographic 
transparencies of Andamanese heads, presented by Mr. 
Hortman to the ethnological section of the Indian 
Museum, Calcutta, when 1 was in temporary charge 
thereof some ye.irs ago So, too, were the models of 
the Andamanese, executed, if my memory serves me 
rightlv, by a HengSli modeller But the utility of most 
models, which 1 have seen, is marred by the want of care 
III representing the colour of the skin, and in decorating 
the model with theproperjewellcry, which, in many cases, 
IS absolutely characteristic of a particular tribe 
Writing elsewhere, 1 said “The more remote and 
unknown the race or tribe, the more valuable is the 
evidence afforded by the study of its institutions, from 
the probability of their being less mixed with those of 
European origin ” Tribes which, only a few years ago, 
were living in a wild state, clad in a cool and simple garb 
of forest leaves, buried away in the depths of the jungle, 
and living, like pigs and bears, on loots, honey, and 
other forest produce, have now come under the domest- 
icating and sometimes detrimental influence of contact 
with Europeans, with a resulting modification of their 
conditions of life, morality, and even language The 
Paniyans of the Wynaad and the Irulas, who inhabit the 
slopes of the Nllgiris, now work regularly for daily wage 
onjplanters’ estates , and I was lately shocked by seeing 
a T^oda boy studying for the third standard, instead of 
tending the buffaloes of his “ raand." Ample proof can 
be adduced in support of the fact that European in- 
fluence, impoi i-trade with other countries, and the struggle 
for existence, aie bringing about a rapid change (sad 
from an ethnographic standpoint) among the natives of 
Southern India, both tame and wild It has recently 
been said that “ there will be plenty of money .ind people 
available for anthropological research when there are no 
more aborigines”, and it behoves our museums m Gre.it 
Britain and its dependencies to waste no time in com- 
pleting their anthropological collections 

I gathered from observation when in London (1) that 
man as a social and intellectual being is illustrated with 
the unavoidable want of proportion, when no system.atic 
scheme for the regular expansion of the collections is at 
work at the British Museum, Bloomsbury ; (2) that it is 
under contemplation to illustrate man and the varieties 
of the human family fiom a purely animal point of view 
at the British Museum (Natural History), §outh Ken- 
sington , (3) th^^ skulls must be sought for at the Royal 
College of Surgeons, Lincoln's Inn Fields, (4) that lec- 
tures and anthropological literature are available to 
members at the AntliropoloBical Institute, Hanover 
Square. To this must be added (5) Mr Galton’s labor- 
atory. Surely a great want of centralisation, such as 
might well be remedied, is indicated here And as I 
wandered, both m and out of the London season, through 
the deserted galleries of the Imperial Institute, I comd 
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not refrain from speculating whether, with a radical 
change of policy for good, this much-discyssed building 
could not be converted into our great Nabonal Museum 
of Ethnology, where man shall be represented fully and 
in every aspect, and where those interested in ethno- 
logical research could find under one roof a skilled 
staff to appeal to in their amateur difficulties, collections, 
literature, lectures, and anthropological laboratory. For 
the great mass of visitors to popular museums, who 
come under the heading of sightseers, it is of primary 
in^rtance that the exhibits should be attractive And 
I feel convinced that, wore an ethnological museum up to 
the high standard of the British Museum (Natural History) 
established, it would, when its reputation became known, 
be, like Madame Tussaud’s, widely resorted to by the 
general public, and that, by an admixture of free and 
paying days, and by the charge of a small fee for exam- 
ination in the laboratory, it might be made to a certain 
extent self-supporting, and not entail a great burthen of 
expenditure on the State Ei)(,\K Thurston. 

Madras (jovernment Museum 


NOTES. 

Wk are glad lo notice that the Queen’s birthday honours 
jnclude the name of Dr. John Murray, F R S , of Challenges 
renown, who has been appointetl a Knight Commander of the 
Order of the Bath (K C B ) 

The Chemical Society’s banquet to I ord Playfair and six 
other past presidents who have completed fifty years’ fellowship 
of the Society, is to be held at the llfttel Mitroixile on Thurs- 
day, June 9 

The death is announced of M. SouiIIart, professor of 
astronomy m the University of I.jlle, and correspondant in the 
Section of Astronomy of the Pans Academy of Sciences 

The Department of Science and Art has received information 
that the fifth International Congress of Hydrology, Climatology, 
and (reology will be opcnetl at LiiJge on September 25 

The eighty-first annual meeting of the Soci^te helvetique cles 
sciences nalurelles will be held at Berne on August 1-3 This 
will lie the sixth occasion upon which Berne has lieen the meet- 
ing place of the Society Ihe reception will take place m the 
great hall of the Museum on the evening of Sunday, July 31 
On the following day there will lie a general meeting, a banquet, 
and a fete, and the sections will meet for the consideration of 
papers on August 2 The sections and their presidents are as 
follows —Mathematics, astronomy and physics, MM Graf, 
Huber, Sidler ; ehemistry, MM de Kostanecki, Friedheim ; 
botany, M I, h iscber . zoology, M Th. Studer , anthro- 
pology, M Th Studer , geology, mineralogy, petrography and 
pal.contology, M A Baltzer ; physical geography (comprising 
geodesy and meteorology), M. E BrUckner ; anatomy and 
physiology, MM Strasser and Kronecker , medical clinics, 
MM Kother, MUller, Sahli , hygiene and bacteriology, MM 
Girard, Tavel , pharmacy and alimentation, M Tschirch ; 
veterinary science, M Berdez ; agncultisre and sylviculture, 
M Coaz 

At the Royal Institution on Thursday, June 2, Dr Edward 
E Klein delivers the first of two lectures on “ Modern Methods 
and their Achievements in Bacteriology,” and on Saturday, 
June 4, Dr Richard Ckiton begins a course of two lectures on 
‘•The Temples and Ritual of Aiklepios at Epidaurus and 
Athens ’’ The Friday evening discourse on June 3 is by Prof. 
W M Flinders Potne, on “ The Development of the Tomb in 
Egypt” , that on June 10 is by Lord Rayleigh, whose sul^ect 
IS “ Some Experiments with the Telephone " 
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As the result of a bacteriological examination. Dr Ilaftkine Information of the fleath of Mr Kdward Wilson, f li.S , 


has reported that the recent sudden outbreak in Calcutta was 
due to true bubonic plague. A long and detailed statement of 
the facts refernrg to the outbreak, and the measures taken by 
the Government of Bengal to prevent its spread, is given in the 
I'lcneer Mail of May 6 As a preventive measure, inoculation 
with the prophylactic virus prepared by Dr llatfkme is recom- 
mended It has been found that inoculation by this material 
presents from 80 to 90 per cent of deaths from plague, and 
reduces the plague from an epidemic form to the position of a 
sporadic disease Surgeon General Harvey was deputed by the 
Government of India last month to Bombay specially to examine 
the results of Dr Haffkine’s methods, and his report is stated 
to be generally favourable to the system of inoculation The 
Government of Bengal have therefore decided lo exempt from 
liability to segregation all families which have been entirely 
inocalated prior lo the occurrence of any case of plague among 
them Inoculation is not lo be forced on the people, but 
if a member of a completely inoculated family is attacked by 
the plague, neither he nor his family will he liable to removal 
to a segregation camp. 

At the annivers.sry meeting of the Royal (jeographical Society 
on Monday, the medals were presented .ss already announced 
(p 38) In the course of his address, the President said that a 
very sympathetic reply had been received from the Prime 
Minister's private secretary to the appeal on lichalf of aCiovern- 
ment Antarctic expedition A German expedition was tieing 
organised on a liberal scale, and funds were being collected 
throughout Germany for the purjKise Moreover there was 
reason to hope that the Norwegian (jovernment might send out 
an expedition also, perhaps under the leadership of Dr Nansen, 
to carry out exploration mainly on land Meanwhile the Belgian 
expedition, under M de Gerlache, had been actively engaged, 
and the expedition, liberally supported by Sir (leorge Newnes, 
under Mr Borchgrevink, was in an advanced slate of prepara- 
Mon ■Xfter a brief reference to Mr Jackson’s account of the 
Jackson Harmsworih expedition, lo Lieutenant Peary s labours, 
and to those of Captain Sverdrup, Colonel Fielden, Mr Pear 
son, Mr Arnold Pike, and Sir Martin Conway, the President 
said that German and Swedish expeditions were in progress for 
Spitsbergen and l-'ram Josef Land Germany was setting an 
admirable example in scientific exploration Besides the 
\ntarctic expedition referred to, the (<erman Government had 
made a grant of 15,000/ for oceanic research, especially in the 
Atlantic and Indian oceans In the North Atlantic much good 
work was done under the joint co operation of the Swedish, 
Norwegian, German, and British (lovernments He hoped 
that during the coming summer authentic and satisfactory in- 
formation concerning the hazardous balloon expedition under- 
taken by M Andree would fie received 

Mr. BoRCHt.REVlNK has given to a representalive of Reuter's 
Agency some details of the arrangements for the Antarctic ex 
pedition which will shortly leave for Australia and South Victoria 
Land He said that his ship, the Southern Cross, has been 
designed by the builder of Ihe tram, and has to feet of solid 
oak at her bows, and at her weakest point is 32 inches in thick- 
ness Over all she is sheathed with 3 inches of American 
greenheart — a wood which never splits, and is very hard and 
slippery. The Southern Cross will fly the British flag, and will 
leave London in July A pack of sixty-five Sibenan sledge- 
dogs will be taken, and a number of sledges for the inland 
journey on the South V^ictorian continent 'The object of the 
expedition is to explore South Victora I-and, and to investigate 
the seas and islands between there and Australia. Mr. 
Borchgrevink is taking with him stores for three years and a 
supply of carrier-pigeons. 
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who for the past fourteen years has been Curator of the Bristol 
Museum, has been received from Mr K W Knocker, Sub 
Curator of the Museum Having a good general knowledge of 
zoology and botany, and an extensive acquaintance with geology, 
Mr Wilson was admirably fitted for his position His efforts to 
enrich the Museum were zealous and untinng, and he w as engaged 
during the last month of his life in procuring a large collection 
of mammalian remains and some worked flints from the cavern- 
deposits of Uphill, near Weston super-Mare He had likewise 
arranged in the Museum a special students' collection of iiiinernls, 
rocks and fossils, of which he prepared a separate catalogue, 
in addition to his numerous issues of the “ ( .mile to the Bristol 
Museum ” For many years prior lo his removal to Bristol, Mr 
Wilson had Ireen a science teacher at Nottingham, and he was 
there led to pay particular attention to the Permian .uid Triassie 
strata, the kliaetic beds .ind the Lias, to our knowledge of which 
he made considerable additions in papers dating from 186S In 
1885 he published an important article on the Marlstone of 
Leicestershire as a source of iron Later on he devoted himself 
more especially to the study of the Liassic Gastcrojroda, on 
which subject he had become our chief authoril) He was 
joint author, with Mr W H Ifudleston, P R S , of a Cata- 
logue of Ilrilish (.asteropoda, 1892 More recently he has 
laboured in company with Mr S S Buckman at the jial eonto- 
logy of Dundry Hill A new Liassic Gastcrojxjd was named 
Ihlsonta in honour of Mr Wilson, by Mr lludleston, and the 
Council of the (jcological Society awarded to him in 1888 the 
Murchison (.eological fund fJe died after a short illness on 
May 21, at the early age of forly-nme, and his loss will be widely 
felt by his many friends All acquainted with him entertained the 
highest regard for his gentle unassuming charneter, as well as 
for his able and jsainstaking researches 

Thb report of the Committee appomtexl by the Society of .Arts 
to consider the causes of the deterioration of paper is printed m 
the current numl^r (May 20) of the Society’s Joumat, and is 
here summarised At the outset, the report jroiiils out that 
during the present century the paper making industry has under 
gone many revolutionary changes As all industry it has grown 
considerably, and lo meet the requirements of llie enormously 
increased produclion a quantity of new fibrous raw inatcriils 
have been introduceil and have taken their jilace in due course 
as indispensable staples The more important of these, so far 
as concerns this country, are esparto, in the i>eiiod 1S60-70, 
“mechanical wood” or ground wood pulp, in 1870-80, the 
wood celluloses, in the period 1880-90 These substances 
differ m chemical composition from the celluloses obt.iined from 
cotton, flax and hemp, which we're the exclusive staple raw 
materials for paper making up to this century , and although 
they are efficient substitutes in most respects, it must lie admitted 
that time has not yet been able lo pronounce a judgment upon 
the relative permanence of the papers made from them There is 
more than a suspicion that many of them are very inferior in 
this mi|->ortant respect, and it has been the mam purpose of the 
work of the Committee to sift the evidence upon which such 
suspicions have been engendered 

Thk Committee referred to above have examined a iiuniljerof 
booksas evidence of “ deleriuration of paper ” , some submitted 
by librarians m a condition of i oinplete disintegration ; some of 
their own selection exhibiting various grades of deterioration of 
the paper of which they are composed They conclude on the 
evidence before them as follows —As to the two tendencies to 
deterioration of pajiers these are marked (i ) by disintegration, 
(2) by discoloration They are indejiendent effects, but may 
be concurrent They arc notably so in papers containing 
mechanical wood pulp. Actual dismtegralion has been brought 
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to light in papers of all grades , from those of the best quality 
os regards the fibrous materials of which they are composed, 
t.e rag papers j also of course in those of lowest quality, s e. 
containing mechanical wood pulp in large proportions It is 
generally the result of chemical change of the fibres themselves. 
As to the causes determining such changes in the case of the 
rag jiapers examined the effects appear to be due to acid bodies ; 
the disintegration may be generally referred to acidity In the 
case of mechanical wood pulp the effects are traceable to oxida- 
tion inire and simple, the disintegration is accompanied by a 
basic or alkaline reaction of the paper Discoloration may 
be said also to affect all papers more or less, and without dis 
cussing minutely the chemistry of the changes, the evidence ob- 
tained certainly warrants the general conclusion that discolora- 
tion of ortlinary cellulose papers (as distinguished from those 
containing mechanical wood pulp) under usual conditions of 
storage 1$ proportional to the amount of rosin which they con- 
tain, or more generally to the rosin and the conditions employed 
for fixing It in the ordinary process of engine siring The Com- 
mittee have been desirous of bringing thtir investigations to a 
practical conclusion in specific terms, viz by the suggestion of 
standards of quality They limit their specific findings to the 
following, VIZ (l) normal standard of quality for book papers 
required for publications of permanent value For such [tapers 
they specify as follows —Fibres not less than 70 [Kr rent 
of fibres ol the cotton, flax, and hemp class Siring not 
more than 2 per cent rosin, and finished with the normal 
acidity of [lure alum l.oading not more than 10 [ter cent 
total mineral matter (ash) 

I HE Kontgen Society has appointed a Committee to inquire 
into the alleged injuries produced by exposure to Kontgen 
radiatiun In order to obtain accurate information, the com 
mitlee has pre|tared a set of questions framed with .1 view of 
determining the cause or causes of the injuries received 

A xorr in Lompla rtm-f;/! ( May 9) stales lhat M Maseart 
has received information lint Prof I eist his fouiul at 
Kotchetovka, in the [irovince of Kursk (Russia) aloeal magnetic 
pole , that IS to say, a point where a dipping needle stands 
vertical It is necessary to move twenty metres from this point 
to change the direction of the needle by i" The declination 
needle sets itself indifferentlj in any direction in the spot where 
this magnetic anomaly occurs 

M ViNCEN I staled at a meeting of the Academy of Medicine, 
held on May to (says the Lancet), that he has found that French 
soldiers are on an average a hundred times more subject to 
typhoid fever than native soldiers — a singular observation, lie 
cause this disease is in general serious when it attacks Arabs 
The comparative exemption of the Arabs depends, in his 
opinion, neither on a previous attack nor on a slow acclimalis 
ation consequent on residence in towns, but on a natural im 
munity comparabli to the immunity of negroes against yellow 
fever, or of Algerian sheep against anthrax. 

The U S Weather Bureau has published in its Bulletin 
No 21, an abstract of a rcjxirt on solar .ind terrestrial magnetism 
in their relations to meteorology, by Prof !• II Bigelow, who 
has dunng the last six years devoted much time to the study of 
the fundamental principles of this important subject It is stated 
in the introductory text that he is of opinion that the atmospheric 
conditions which culminate in the storms traversing the United 
States are in part dependent ujipn the solar energy that reaches 
the earth in the form of magnetic force, and that there are 
synchronous fluctuations m the pressures and temperatures of 
the north-western regions of the American continent in the 
neighbourhood of the magnetic pole Prof W L Moore, the 
chief of the Weather Bureau, is of opinion that while at this 
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stage of the investigation the sequence of cause and effect is not 
shown with sufficient definiteness to jusUfy the weather fore- 
caster in attempting to apply these theones in predicting marked 
atmospheric disturbances, the paper wiil lead to discussion and 
result in further additions to our knowledge of magnetic science 

Petermann's Mittheilungen publishes a new map of the central 
highlands of northern German Eiast Africa, Much new matter 
IS introduced by the addition of the surveys made by Premier 
Lieut Werther on the so-called Irangi expedition during 
1896 and 1897 , the map itself is drawn by Dr B llassenstem 
A paper describing the main features of the country traversed 
by the expedition is appended by Lieut Werther 

I’ROl-. A Sui'AN contributes a careful analysis of the reports 
and statistics of trade in China for the year 1896 to Petermann's 
Muthetlunfen The results lead him to expect immense de- 
velopments from the construction of railways, even within the 
next decade, and he believes the establishment of Germany at 
Kiaou-tschou will mark the beginning of a new era in the trade 
of that country 

Wh have received the imlcx to the first ten volumes of the 
Mittheiliinnen von Porsctiun^sieisenden uiui Gelehrten am den 
Deutnhen Schutzgebieten. The index, which covers the years 
1888 to 1897, IS arranged under six seiiarate headings, four of 
which art subdivided according to the different colonies Dr 
von Danckelman is the editor 

The Verhandlumien dit naliir/itslorisihen Veretns dei 
picusst'ihen Khemlandi contains a long [laper, by Herr K 
Ilundt, on the petrogra|>hy and palaontology of the middle 
Devonian rocks of south-west Prussia The geology of the 
lieds IS discussed in det ill, mil i eompirison with 
the Caleeoia beds of the bifel is based on the distribution o( 
fossils of Caleeoia and Stringoeeiihaliis A map of the region 
IS appended 

A KBt EN I LY issued part of the Pi oueiings of the U S 
National Museum (vol xx , No 1154) contains an important 
contribution to our knowledge of the ornithology of the Philip- 
pine Islands, by Messrs Worcester and Bourns The first por 
tion of this memoir consists of a comjilete list of the 526 birds as 
yet known to inhabit the various islands of the Philippine archi- 
pelago and of those of the adjoining group of Palawan in a 
tabular form, and shows their occurrence or absence in thirty- 
seven islands of the two series Taking this list as a text, 
Mr Worcester proceeds in the second portion to discuss the 
very interesting problems presented by the distribution of the 
birds in these islands Fach island is taken in order, a list ol 
Its known birds is given, and its relationships, as thus shown, 
arc worked out Mr Worcester comes to the conclusion that 
Mr Fverett’s view {Proc Zool. Soi , 1889) that Palawan and 
Its satellites belong ornithologically to Borneo, and not to the 
Philippines, IS amply confirmed by recent evidence Turning 
to the Philippines proper, the author shows that the five “ sub 
provinces” into which Dr Steere, in 1894, proposed to divide 
the Philippine area are not maintainable Nor is Mr Worcester 
better satisfied with Dr Steere’s deduction that each genus of 
Philippine birds is represented by a single species only m each 
island The contrary is manifestly the case in many instances 
The memoir is illustrated by a map and numerous diagrams, 
and IS worthy of careful study by all who are interested in law s 
of geographical distribution 

One of the most important services performed liy the Agri 
cultural F.xperiment Stations found in almost every one of the 
United States, is the instruction of the farmer and the fruit- 
grower m the life-history of the animal and vegetable foes which 
destroy or injure his crops, and in the mode of combating them 
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From the Cornell University Experiment Station, located at 
Ithaca, N Y , we have received Bulletin No 145, devoted to 
two important dueases of the pear, the “ leaf-spot ” 
ftrieola), and the “leaf blight” (Entewosparium maeulatum), 
by Mr B M Duggar, admirably illustrated ; and from that for 
the University of Wisconsin Bulletin No 65, on a bacierial rot 
of cabbage and allied plants {/?a(i//«j campestris), by Mr. H 
U. Russell, also well illustrated These bulletins and the 
annual reports are sent free to all residents in the State on 
request. From the Michigan State Station we have also 
received Bulletins Nos 151-153, containing a very large amount 
of practical information on the growth of vegetables and fruits 
suitable for cultivation in that State 

Iv a recent article (March 17, p 464) on the resources of the 
West India Islands, reference was made to the necessity for 
supplementing the staple products by ihc introduction of <i 
lariely of cultural industries which would increase the wealth 
Ilf these Colonies The obvious way to lead to such develop- 
ments IS to establish a department of economic botany, for the 
purpose of carrying out systematic experiments concerned with 
agricultural cultivation, wlierever necessary, and to extend the 
equipment of existing laitanic gardens so that proper attention 
can be given to the introduction of new plants Mr J 11 
Hart, the Director of the Royal Botanic (.i.irdens at rrmuKid, 
in a lecture reprinted in the Bulletin of the (lardcns, shows 
that many at present minor industries might be developed with 
profit in the Colony He points out that Trinidad Could grow 
enough mahogany and cedar to supply the markets of Great 
Britain, and if the island was simply a mahogany and cedar 
forest, it would be one of the richest of our colonial possessions 
Vet no one plants cedar trees in the island, and no one plants 
mahogany Jamaica exports logwood to the value of 300,000/ 
annually, hut Trinidad, where logwood of the very hnesi 
quality can be grown, sends none to market Rubber trees 
grow well in the Island, the trees in the Hriinic (/.irdciis 
yielding from four to six pounds of rubber per tree (ler annum, 
but they are not cultivatcxl In any extent outside the Gardens 
In addition to these potential crops, Mr Hart enumerates 
fifty other protlucts which could be successfully grown in 
Trinidad His lecture shows the valuable assistance which 
botanic gardens are able to give to cultivators , and we arc 
glad to see that the botanical department under his direction is 
to be extended, land having now liecn allotted for the purpose 
of establishing a section for economic and scientific work The 
extension encourages the hope that the reproach, th.al " Trinidad 
has the wealth of the Straits Settlements going to waste,” will 
soon be removed 

Tiik fifth and sixth Reports on the Yorkshire Carboniferous 
flora, by Mr Robert Kidston, arc reprinted from the Brans- 
lUtions of the Yorkshire Naturalists' Union 

Till, third edition of Mr W T Uynii’s little book on 
” Kemarkable Eclipses” has just been issued by Mr Edward 
Stanford The book has been broughi up to dale by mention 
of the total solar eclipses of August 1896, and January last 

A SKCOND edition of “Applied Bacteriology,” by Messrs 
r H Pearmain and C G Moor, has just been published by 
Messrs Baillicre, Tindall, and Cox Several parts of the book 
have been enlarged and improved, and the whole has undergone 
revision A shoit account of the bacteriology of sewage has 
lieen added. The volume provides students, medical officers of 
health, analysts and sanitarians with a good general survey of 
the science of bacteriology. 

The second part of Mr W P Hiern’s “ Catalogue of the 
African Plants collected by Dr Friedrich Welwitsch in 1853- 
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61," comprising the natural orders of Dicotyledons from Com- 
bretaceoe to Rubiaceie, has just been publisher! by the Trustees 
of the British Museum (Natural History) Ynother publication 
which has just been issued from the Museum is a list of the 
types and figured sjiecimens of fossil Cephalopoda in the col- 
lection, prepared by Mr G C Crick 

Three papers of interest to anthropologists appear in the 
Proceedings of the Royal Society of Tasmania (1897). One 
contains the results of measurements of the crania of Tasmanian 
aboriginals now in the Hobart Museum, compared with measure- 
ments of the skulls of Europeans, by Dr A H Clarke and Mr 
W E Harper The authors do not attempt to dr.iw con 
elusions as to the origin of the Tasmanian aboriginals, nor to 
define their charactenstics , but the measurements of the skulls 
of an extinct race constitute a work of value to anlhrojiologists 
The two other anthropological jiapers in the Prateetlunci ue by 
Mr J B Walker , they contain a number of interesting notes 
on the T.isiiiaiiisn aborigines, extracled from the journ.ils of 
his father 

Tiik Rev Prof (. Hcnslow has in preparation .i volume 
entitled “ Medical Works of the Fourteenth Century,” consist- 
ing of transcripts with notes from (our MS volumes con 
lcm|K)rary with the works of Wiclif and Chaucer These 
transcripts will furnish illustnilions 0/ the crude and (juaiiit 
conceptions of the value of pUnts as drugs prevailing in the 
Middle Ages The volume will also contain an ilphabetical 
list of upwards of 700 medical and other plants inentioncil in 
works of the fourteenth century, lompiled and idem died with 
their modern English and Latin exjuivalent names 

Prov T W Kh llARlis, of Harvard, whose name is ilready 
identified with the .iceurile determination of atomic weights, has 
recently piihlished the results of a redclerinination of the atomic 
weights of mekel ind cohill The close approach to eiiu.ihly in 
the atomic weights of these elements has .tlways given .1 special 
interest to any such redeterminalion, and this interest his been 
incretsed in recent times by the suggestion that the two elements 
arc ordinaril) associated with a third new element—" gnomium,” 
which IS not separated from them in the usual course of analysis 
The evidence on which this suggestion was based by Ivruss and 
Schmidt was sub-,cquently rebutted by the work of Winkler , yet 
Winkler’s own determinations ot the atomic weight of cobalt by 
I wo different methods gave results which dilTered by i part 
in 400 , vi7 5982 and 5952 Still later determmUions by 
Hempcl and Thiele, by three methods, gave respectively 58 99, 
58 78 and 58 91 The method eitiployeil hy Prof Richards 
eonsisltd in the prep.aration of the bromides of nickel ind coball , 
and their analysis by means of pure silver nitrate The greatest 
precautions were taken in order to obtain pure anhydrous 
materials, and the same methods of inanipulilion employed a- 
in the previous case of the determination of the aloinic weight of 
magnesium The fourteen experiments with nickel bromide 
agree remarkably, the extreme diflerences being jUst over I part 
in lOCKJ Thirteen experiments with cob tit bromide show in 
equally good agreement The numbers given finally arc for 
nickel 58 O9 and cobalt 58 99 (O-- 16) Prof Richards, antici- 
pating the criticism that liis delcrniinalions arc based on a single 
method, remarks that a senes of carefully conduclod determina 
tions by a single reliable method have especul value in the case 
of nickel and cobalt, where hitherto accurac y has been sought by 
varying the methods rather than by securing constancy in the 
results attainable by any one of iheiii Prof Richards concludes 
that discrepancies among previous determinalions of the atomic 
weights of nickel and cobalt afford no evidence of the existem e 
of the hypothetical gnomiuni, nor do his own observations in any 
way indicate the existence of such an element 



88 


NATURE 


[May 26, 1898 


Thk additions to the Zoological Society’* Gardens during the 
past week include a Guinea Baboon {Cymxephalus stAinx, 6 ) 
from West Africa, presented byCaptidn H de la Gout Travers ; 
a Vervet Monkey (Cenoptlhents lalandu, d ) from South Africa, 
presented by Mr C J. Borratt , a Common Raccoon (Procyen 
lotor) from North America, presented by Mr A D. Jenkins , 
a Reindeer (Rangtfer, tatandus, S ) from Newfoundland, pre- 
sented by the Hon M A Bourke, H M S Cordtlia , a 
Common Guillemot (Lonnna trotle), British, presented by Mr. 
brnest Home , a Seven-banded Snake ( Trepidotutus seplem 
vtttiUus) from North America, presented by Mr James Meldrum ; 
a Barbary Ape {Afaracus iinius, S ) from North Africa, a Red- 
River Hog {Potamochirrus penuiUatus) from West Africa, a 
Beccans Cassowary {Casuartiis be(carti) from New Guinea, two 
Orange winged Amazons {Chiysolts amatoniea), two Blue 
fronted Amazons [Chrysalis irstiva) from South America, de- 
posited , a Leuenryx Antelope [Oiyx Uucoryx, i ) from North 
Africa, purchased ; a Red-winged Parrakeet (Pltsks erythro- 
pterus, 9 ), a Long billed Bulrher-Crow (Banta destructor) from 
Australia, received in exchange , two Japanese Deer [Ctrvus 
stka, S 9), three Shaw’s Gerbilles [Gtrbillus skawi), born in 
the Gardens 


OUR ASTRONOMICAL COLUMN 
Astronomical Occurrences in June — 

June 3 6h 34m to gh 25m Transit of lupiter’s Sat HI 

4 8h Eastern elongation of Saturn^* Sat fapetus 

4 8h lom to 9h urn Occullation of A Ophiuchi 

(mag 4 7) by the moon 

4 ish 43m to i6h 34m Occullation of B A C 5909 

(mag 6 2) by the moon 

5 loh 1501 to nh 22in f)ccuilation of A Sagittarii 

(mag 3 1) by the moon 

9 llh 31m to I2h 23ni Occullation of B A C 7804 

(mag 6 1) by the moon 

9 Saturn Outer minor axis of outer ring, 18" 62 

10 loh 23m to I3h ibni 1 ransit of Jupiter's Sat III 

12 loh Neptune in conjunction with the sun 

13 Venus Illuminated jxirtion of disc o 853 

15 Mars ,, ,, ,, 0919 

IS Jupiter Polar diameter, 34" 8 

15 Saturn „ „ 17" o 

17 9h 45m to tih 23m Transit of Jupiter’s Sat IV 

18 lOh S9m Minimum of /3 I’trsei (Algol) 

23 3h Inferior conjunction of Saturn’s Sat Japetus 

2g Saturn Outer minor axis of outer ring, 18" 33 
The transit of Jupiter's fourth <atelliic on June 17 is the only 
one vLsible during 1898 

Biurking Aberration in ihe Teiesioi'I!, — Some 
time ago we referred in this journal (Decemlier 30, 1897, p 200) 
to a communication by Prof Sch.vberle which pointed out that 
the optical image of a celestial object, formed in the focus of a 
reflecting telescope of great angular aperture, is possessed of 
errors of definition which arise from a cause hitherto unrecognised 
by mathematical and practical opticians The main results of 
this paper briefly summed up an. as follows .—First, that the 
focal plans of a curved reflecting surface for parallel rays im- 
pinging thereon is situated upon the axis, half-way between the 
centre of curvature and the reflecting surface itself, and, second, 
that the plane of the image formed b> each small patch of the 
converging surface tends to he at right angles 10 the path of the 
focussed rays, so that the images formed from every minute 
portion of the reflecting surface, while their centres may coincide 
on the axis of the telescope, all tilt from the focal plane directly 
as the extreme of afierture is approached, or as the focal point is 
shifted from the axis In the 1 ransacltotis of the Astronomical 
and Physical Society of Toronto for 1897, \fr J. R Collins, in 
referring to Prof. Schseberle’s paper, points out that it is (lossible 
to so proportion the curvatures of the reflecting surfaces of the 
Gregorian form of reflecting telescope ( where the image is formed 
by the large reflector in front of the small concave mirror, and 
the light u thrown back to a focus on the axis through an open- 
ing in the centre of the large reflector to the eye piece), as to 
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completely correct the tilt end want of uniformity of dimensions 
of the components of the compound image, that it may reach the 
front of the eye-piece entirely freed from these defect*. It may 
be remarked that the tilting of the image not only occurs in the 
case of the reflector, but in that of the refractor also, the effect 
in the latter case being twice as great as that in the former In 
fact, the Schaeberle aberration is a defect that exist* in all forms 
or combinations of lenses, and must, therefore, be taken into 
account if we wish to attain maximum eflSciency in definition 
PHOrOt.RArUY BV THE AURORA BOREALlS.— Mr J, E 
Turner, writing in The Amateur Photographer for May 6, 
describes a unique photograph which he has obtained. It 
seems that on April 13 Gourock was visited by a very vivid 
display of the aurora borealis, which lasted from to to midnight 
The moon having set at 9 13 p m and not rising again until 
4 5 a m the next morning, he thought it might be possible to 
get a photograph merely by the light of the aurora borealis, and 
he consequently^ exposed a plate towards the northern horizon, 
giving an exposure of only two minutes with f/8 and a Paget 
XXXXK plate The negative, when developed with a very weak 
pyro and ammonia developer for about one hour, came out well 
and showed clearly the nearest land that was three miles distant, 
•ogether with the houses, which were clearly defined, besides 
numerous trees m the foreground The photograph is reproduced 
in the above-named Journal It is not mentioned whether an 
impress of the aurora itself was obtained, but only the statement 
“ the stars also nearest the zenith are faintly seen, the light from 
the aurora, of course, obscuring them ” 

Mr Tebbui r’s OBSERVAroRV — The Report ot Mr Teb 
butt’s Observatory at Windsor, New South Wales, for the year 
1897, shows that the number of observations made is up to the 
standard of former years The 8 inch equatorial was employed 
fur observing occultations of stars by the moon, 134 phases being 
noted, and numerous minor planets Perrine’s comet was also 
diligently watched for several weeks, and many variable stars 
and phenomena of Jupiter's satellites observed Thu nicteorn 
logical observations nave lieen as usual regularly made. Seven 
years’ meteorological observations are now in hand, and will be 
soon published , and when this is completed, there will be a 
period of thirty five years of published data which will be in 
valuable for investigating the local climate In consequence ol 
recent local legislation, Mr Tebbull writes “ A notice was sent 
to the Minister of Public Instruction on October ti last, that it 
was intended at Ihe close of the year to discontinue the meteoro 
logical derartment, and the hope was expressed that the Govern- 
ment would see fit to continue the work at its own expense. A 
reply was received stating that the work would be continued 
at the Hawkesbury Agricultural College, about four miles 
west of the Observatory ” Such an arrangement as this was 
evidently very satisfactory, for it would have been a crime to have 
suddenly broken the continuity of what must be valuable data 
for investigating the climatic conditions of New South Wales 
" After due inquiry,” as Mr Tebbutt furthei states, "at the 
close of the year, it turned out, however, that provision had not 
been made for continuing the Windsor meteorological work in all 
Its departments It is proposed to continue at this observatory 
observations of the daily rainfall by the two gauge-, and to 
secure the monthly maximum and minimum air tempcrslures ” 
We hope that the Government will not be long in seeing that 
due attention must lie paid to the question of meteorology m 
New South Wales, and that, after private enterprise has carried 
on the work for so many years, it becomes a duly to see that a 
breach in the continuity of the observations is not made through 
lack of funds 


SOME NEW STUDIES IN KATHODE AND 
RONTGEN RADI A TIONS} 


'T'HE researches of Crookes, I^enard, and Rontgen have given 
to man a new eye , they have, perhaps, also given to nature 
a new light , they have certainly given to science more than 
one new problem A vacuum tube may appear but a simple 
piece of apparatus ; but were we acquaints in their entirety 
with the secrets that it contains, we should know much at present 
utterly unknown, not only a.s regards electrical action, but also 
in reference to the fundamental constitution of matter, and the 


1 Abstract of Friday evening discourse deiivcred 1 
on Febluary 4, by AInn A Campljeli Swinton 


the Royal Institution 
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true mechanism of energy. It U, in fact, for the reason that 
within the Crookes’ radiant matter tube it 11 possible to deal, 
not as in every-day life with aggregates of matter, but perhaps 
individually with single molecules and single atoms floating 
apart in space, that so much attention is at present being 
devoted to this particular branch of physics 

Every one is now acquainted with what has become the quite 
ordinary phenomenon of the kathode rays Tliese excite 
luminescence in the gloss upon which they fall, and cast a sharp 
shadow of any obstacle interposed in their path. When the 
tube IS suitably placed in a magnetic field the shadow rotates 
and becomes at the same time smaller, the magnetic field having 
thus the property of concentrating the rays, and at the same 
time giving thens a twist This concentration of the kathode 
rays by means of a magnetic field, which has bean studied by 
Birkeliind and by Fleming, can be employed to show the 
intensely heating effect and erosive properties of the rays 
Indeed, by suspending a tube over one pole of a straight electro- 
magnet, and thus concentrating the rays to a point, it is possible 
by moving the tube or the magnet to actually engrave on the 
interior surface of the glass a ^ure of any desired form. 

The more ordinary method of producing a concentrated 
kathode discharge is by employing as kathode a spherical 
aluminium cup. from the concave side of which the rays are 
given off normally to the surface. By employing two such cups, 
connected to the two secondary terminals of an induction coii 
supplied with alternating electric current, and giving at the 
secondary terminals a pressure of about 20,000 volts, the intense 
heating effect of the kathode rays can readily be shown by 
allowing them to fall upon a smalt fragment of quicklime In 
ihis manner a bnlliant and beautiful light is jiroduced, and it is 
not at all improbable that it may eventually be found possible 
lo obtain m this way, commercially and practically, high voltage 
electric lamps of much higher efficiency than the ordinary 
incandescent fiiament lamps, and possibl) even rivalling arc 
lamps. In both these latter it is necessary that the incandescent 
substance should be a fairly good electrical conductor j wheieas 
in the k.ithude ray lamp there is no such limitation, and con 
scquently there is a much wider range of available refractory 
substances. It is also quite conceivable (hat in the future an 
electric furnace of this nature may be found of service in some of 
the more delicate of chemical investigations, where it is necessary 
lo obtain in isolated substances exceedingly high tem|ieratures 
Indeed, .tlready, Crookes and Moissan have employed this means 
for turning into graphite the surface of diamonds 
It ts now becoming more and more generally believed that 
Siir William Crookes’^ original theory as to the nature of these 
kathode rays is correct According to this theory they consist 
of material particles of residual gas, which, being similarly 
electnfied by contact with the kath^e, are violently repelled by 
the latter This has been the view held for a long tune by most 
English physicists, and the chief point of difference now appears 
to be whether these material particles are single atoms, single 
molecules, or larger aggregations of matter This theory is 
supported by the erosive action of the rays, which are found 
after a short tune to bore straight and very minute boles right 
through the block of quicklime in the kathode ray lamp A 
model, consisting of a gilded pith ball suspended between two 
metal plates connected to a Wimshurst machine, may lie used 
to roughly illustrate what 1* supposed lo occur The twll 
obtains .an electrical charge from whichever plate it starts in 
contact with, and is violently repelled into contact with the 
other plate, and so on backwards and forwards In a Crookes’ 
lube, however, the velocity ofthe negative stream is undoubtedly 
much higher than that of the positive stream This may be 
connected with the fact that the positive discharge is much more 
dispersive than the negative. Indeed, a tube while in action 
ap^ars to be filled almost entirely with positively electnfied 
atoms, while it is only behind the kathode and m the kathode 
stream itself that any negatively electrified atoms are to be 
found/ It is, however, possible lo show experimenully that 
something, at any rate, producing (he same effect as a positive 
stream does exist at very high exhaustions. For this purpose a 
radiometer tube, as shown in Fig. I, containing a small mill 
wheel with mica vanes, similar to those employed by Crookes, 
may be used The wheel u mounted upon a sliding carrier, so 
that It can be moved bodily either out into the centre of the 
tube, when the kathode stream impinges directly upon the 
vanes, or back into an annex, when the vanes are quite outside 
(he kathode line of fire. In the former position, as discovered 
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by Crookes, the wheel rotates with great rapidity in a direction 
indicating an atomic stream from the kathode to the anode In 
the latter position, with sufficiently high exhaustion, the wheel 
IS found by the author always to rotate in an opposite direction, 
indicating a returning stream of atoms from the anode to the 
kathode, the anode stream passing outside of the kathode stream 
As suggested by Prof G F Fitzgerald, some action of this 
nature will perhaps explain the curious effects obtained by the 
author, and already noticed in Na i ubb for April 15, 1897, from 
which It appears that both the convergent and divergent cones 
of kathode rays in a focus tube are usually hollow, it seeming 
likely that if the supply of atoms to the active kathode surface 
IS from all round the edge of the latter, the atoms may be all 
shot off again from the kathode in the form of a hollow cone, 
before they get further than a certain distance towards the 

Birkeland has shown that if a thin kathode stream, obtained 
by passing the rays from a flat kathode disc through a narrow 
slit in a piece of platinum serving as the anode, is deflected by .i 
suitable magnetic field, it is split up into bundles of rays , and if 
allowed to fill upon the glass walls of the tube, it gives fiuor 



cscenl bands of alternate brightness and darkness The author 
has been able to photograph these bands by simply binding a 
sirip of sensitive photographic film round that [lart of the bulb 
upon which the bands are formed, and making a single discharge 
by a single break of the contact breaker of the induction cod. 
Further, by inserting between the glass and the photographic 
film a niece of very thin black paper, so placed os to cover oefly 
one half of the image, it is possible to obtain a photograph « 
the bands, one halt of which is due to the visible fluorescent 
luminosity of the glass, and the other half to the invisibte 
Rontgen rays Photographs produced in this manner show that 
the Rontgen rays are also under these conditions given off in 
bands, vv hich are CO termmous with the fluorescent bands, though 
photographically fainter than the latter It is important to note 
that in the Rontgen ray photograph the greatest effect is always 
produced by the least deflected of the kathode-ray streams , that 
IS to say, by that stream which is presumably travelling at the 
greatest velocity. Here we have a probable explanation of the 
existence of the bands, which are most likely due to the atoms 
of the kathode rays having from the first diflerent velocities im- 
parted to them, due to the oscillatory character of the induction 
coil discharge, and from their gathering into groups travelling at 
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diflercnt velocities, on the well known principle that occasions 
the traffic in the street to form knots of maxima and minima, 
owing to the faster vehicles catching up the slower, and being 
impeded by them 

Passing on to the production of X rays in tubes of the 
ordinary focus type, it is found that the jierticular material 
employed for the anti-kathode surface considerably affects the 
production of the Rontgen rays. This is a subject that was first 
investigated by I'rof Sylvanua Thompson, who found that the 
best absorbents were the best emitters of the Kontgen rays ) in 
other words, that the best materials for the anti kathode were 
metals of the highest atomic weight If, as seems probable, 
the Rontgen rays are produced by the sudden removal of 
velocity from the kathode ray atoms by collision with the anti 
kathode, this is in accordance with what would be expected, as 
substances tif high atomic weight would obviously be the most 
efficient by reason of the greater inertia of their atoms. The 
author has made numerous experiments with various metals for 
the anti-kathode, comparing them in a tube in which the anti- 
kathode, made half of one metal and half of anothei, was 
movable By jerking the tube, cither half could be brought 
opposite the kathode, and put into use , so that under exactly 
similar conditions it was possible to accurately compare the 
efficiency of the two substances Of available substances, 
platinum was found to be much ihe best 

The usual method adopted for varying the resistance of a 
Rontgen rny tube, and thus modifying the character of the 



position relative to the glass walls of the tube. Some of the 
author’s experiments in these directions have already been 
described in NATiina fur April 29 and May 37, 1897 He has, 
however, now further studied the cause of these effects by means 
of a tube in which the positions of both uiode and kathode can 
be altered independently by means of a magnetic adjustment. 
Fig. 2 shows a portion of tins tube, and above it is drawn a 
curve representing, in terms of the alternative spark in air, 
the difference of potential required to cause a discharge to pass 
through the tube with varying positions of the anode In the 
diagram the abscisste represent the distance between anode 
(which also formed the anii-kathode) and the kathode, divided 
in tenths of an inch, while the ordinates represent also in tenths 
of an inch the length of the alternative sparks in nit between 
two brass balls J inch in diameter. Starting with the anode ii> 
Its furthest position from the kathode, and moving it gradually 
towards the latter, it will be observed that at first there is a 
slight gradual increase in the length of the alternative spark. 
Then for the next small movement there is a very sudden in- 
crease, and after that a further gradual increase till the point 
marked in dotted lines 1$ reached, which denotes the limit of 
travel that the anode was allowed Similarly', h ig 3 represents 
the effect of moving the kathode in the samq tube, the anode 
being stationary in the position shown Here, as will be seen, 
the less the distance between the kathode and anode the less is 
the length of the alternative spark This distance in this case 



Rontgen rajs it produces, so as to obtain the exact penetrative 
i|uality that IS desired, is by varying the vacuum The higher 
the exhaustion the greater is the resistance in the passage of the 
discharge, the greater appears to be the velocity of the kathode 
stream, and the mote penetrative are the Rontgen rays This 
variation of the vacuum is usually effected by heating the tube, 
which has the effect of driving out into the interior molecules of 
the residual gas condensed or occluilcd upon the glass Apart 
from this, however, it is suggested that very possibly the temper- 
ature of the contents of the tube and the consequent kinetic 
energy of the molecules, which is gicatci the higher the 
temperature, may in itself assist the passage of the discharge 
The author has found other means of varying the resistance of 
th* lube, and altering the character of the Rontgen rays that it 
generates, which do not depend upon either the degree of 
exhaustion or upon the temperature According to one method 
the lube is fitted with two or more kathodes of different sizes, 
but all focussing upon the same anti-kathode. With such a 
tube It IS found that the smaller the kathode the greater is the 
F. M.F required to cause the electric discharge to pass through 
the tube, and the more penetrative are the Rontgen rays 
generated Another method of effecting regulation consists in 
making the anti kathode, which is also the anode, movable, 
and altenng the distance between it and the kathode. Still 
another, m making the kathode movable, and altenng its 
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does not appear to be the dclirmining factor, as it is more than 
counterbalanced hy the more important factor of the posiiion 
of the kathode relatively to the glass walls of the tube Start- 
ing with the kathode as far away as possible from the anode, 
and moving it towards the latter, there is a gradual dtcrease in 
the length of the alternative spark to commence with, then a 
further, much more rapid decrease, as the kathode emerges from 
the annex, and a still lurlher, but less sudden decrease, as the 
kathode is moved away from ihe glass walls out into the bulb 
Now as to the efftcl upon the Kontgen rays, as it has been 
before remarked, the greater the resistance of the tube and the 
greater the E M F necessary to cause a discharge to pass, the 
greater is the velocity of the atoms that form the kathode stream, 
and the more penetrative are the Rontgen rays produced 
Further, so lar as the movable kathode is concerned, the 
supply of atoms appears to be of great importance If penetra- 
tive Rontgen rays are desired, the access of atoms to the kathode 
must be restncled If only a few atoms can get to the kathode, 
these are projected at great velocity , if there is too ready access, 
the atoms crowd in upon ihe kathode, and the electneal charge 
of the latter is unable to throw them off with much speed It 
is possible to restrict the supply of atoms to the kathode either 
by bringing the latter back into a recess or annex, asm the tube 
just shown, or by using a lube m which both kathode and antt- 
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kathode are fixed, but in which there 13 a movable conical 
glass shield which can be brought up from behind the kathode 
so as to impede the access of the atoms which, as we have seen, 
come in round the edges of the kathode, to any desired extent 
This tube regulates just as did the adjustable kathode tube. 

In order to produce sharply defined Ronlgen photographs, it 
IS of course of the utmost importance that the rays should be 
given off from a very small area. The sharpness of definition 
varies considerably with different tubes, and a ready means of 
judging as to their quality in this resjiect is lery useful 

The best and most accurate method is by means of pin-hole 
photography. Seeing that the Rontgen rays are not refracted, 
photography with a lens is, of course, out of the question , 
but with a pin-hole, very aceurate and distinct images can be 
obtained It is only necessary to place a sheet of lead, pierced 
by a pin-hole, near the tube, and then to examine the rays 
coming through the hole with a fluorescent screen, placed some 
way behind the lead sheet, in order to see exactly the size and 
shape of the active area of the anti kathode , or, instead of the 
screen, a photographic plate may be employed and the effect 
recorded fig 4 shows three pin-hole photographs of the 
anti kathode taken in this way, giving the effect produced with 
three different distances between the kathode and anti-kathodc 
The largest figure is produced with the greatest distance, and 
vice vend It will be observed that, owing to the anti-kathode 
being placed obliquely 10 the kathode, the figures are all oblique, 
though somewhat imperfect, conic sections , further, that when 
the distance between kathode and anti-kathode is great, we 
have a section of the divergent cone giving a hollow ring with 
a central spot The ring gets smaller and smaller, and finally 


the most ultra violet waves hitherto know n that they piss 
between the molecules of matter, and are consequently neither 
refracted nor easily absorbed or reflected by any media 
Lastly, there is the theory, first suggested to the writer early in 
1896 by Prof Cieorge rorbes, and recently independently 
enunciated and elaborated by Sir Leorge Stokes, which imagine-, 
them to be frequenti) but irregularly repeated, isolated, and 
independent disturbances or pulses of the ether, each pulse 
being similar, perhaps, to a single wave of light, and consisting 
of a single transverse w.avc or ripple, but the pulses following 
one another in no regular order, or at any regular frequency, as 
do the trams of vibration of ordinary light 

Then, again, there is the question of the mechanism by means 
of which the Rontgen rays are produced They are generated 
by the impact of the kathode stream upon the anti kathode, and 
It IS now becoming more and more certain that the kathode 
stream consists of negatively charged atoms travelling at 
enormous velocity If we accept this view, there are obviously 
several methods by which we may imagine the Rontgen rays 
being generated by the impact of the travelling atoms upon the 
anti-kathode E.ich kathode-ray atom carries a negative charge, 
while ihe anti kathode is positively charged, so that when the 
two come into contact an electrical dis^argc will take place 
between them An electrical oscillation will thus take place in 
Ihe atom just as in the brass balls of a Ilertr oscillator, and 
transverse electromagnetic waves will be propagated through 
the ether in all available directions As the electrostatic 
capacity of the atom must be exceedingly small, the periodicity 
of oscillation and the wave frequently will be enormous, while 
I at the same time the oscillation will probably die out with 



disappears as the distance between the electrodes is reduced, 
and the focus approaches the anti kathode It will also be 
noticed that where m the ring portion of the hgures the kathode 
rays strike most normally — (hat is to say, at one of the two 
points of greatest curvature of each ellipse — the Rontgen rajs 
are produced more actively than in the remaining portion 
where the kathode rays impinge on Ihe anti kathode more on 
the slant 

By some it is imagined that because the Rontgen rays are so 
very penetrating, therefore they are of the nature of an in 
visible light of great intensity, which, though not affecting the 
human retina, acts upon photographic plates very powerfully 
This IS quite erroneous, and, as a matter of fact, the photographic 
effect of Rontgen rays is relatively very feeble The author 
has investigate this by exposing two photogr.sphic plates, re 
spectively, to a very powerfully excited Rontgen ray tube, 
screened by black paper to remove the visible luminosity, and 
to the light of a single standard candle By adjusting the dis 
tances and exposures so as to obtain a precisely equal effect in 
both cases, he has found that the photographic power of the 
particular Rontgen-ray tube investigated was about one sixtieth 
of one standara candle 

With regard to the true nature of the Rontgen rays, there 
have been many theories. There is the original suggestion of 
Rontgen himself, that they may possibly consist of longitudinal 
waves in the ether Others have thought that they were pos 
sibly ether streams or vortices. There is a theory that they 
consist of moving material particles similar to the kathode 
rays There Is the more generally received doctrine, that they 
are simply exceedingly short transverse ether waves, similar in 
all respwts to the waves of light, only so much shorter than 
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sufficient rapidity to admit of only ont or two complete 
perioils At the same lime the greater the difference of (xilen- 
tial between atom and anti-kathode at the moment of impact 
the greater will be the amplitude of oscilkstion, and the more 
vigorous and far-ri aching the etheric disturbances 

Or we may imagine a more purely mechanical origin for the 
Rontgen rays It is believed that the velocity of the kathoele 
rays is enormous, being, as recently measured by J J Thomson, 
over 10,000 kilometres per second , and though Lodge, in his 
« ell known endeavours to detect a movement of the ether by 
dragging a material body through it obtained only negative 
results, of course he could not possibly obtain any velocity at 
all comparable to this Assuming that at the velocity of the 
kathode-ray atoms these do appreciably drag the ether with 
them, there may be some other enect produced, analogous to the 
atmospheric effect that is noted as the crack of a whip or a 
clap of the hands, as each atom hits the anti-kathoile and 
rebounds. 

Since this paper was written, the author’s ittenlion has been 
called to I’rof J J Thomson's suggestion 111 the Phtlosophtcai 
Magaettulot hebruary, that the Ronlgen rays consist of verj' 
thin and intense electromagnetic pulses produced in the ether 
by the sudden stoppage by the anti kathode of the electrified 
particles of the kathode stream 

Or, again, It is conceivable that the phenomenon is merely one of 
heating, and that the kathode stream atoms are, by impact with the 
anti cathode, raised to such an enormous temperature, that they 
give off for a short space of time super ultra violet liehl Taking 
a velocity for the atoms of lo” centimetres jver second, as fount! by 
J J Thomson to be the minimum velocity of the kathode stream, 
and calculating the temperature to which a niirogen atom would 
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be raised if, when travelling at this speed, It were instantly 
brought to reit and the whole of its energy converted Into heat 
in the atom itself, we have the result that the rise in temperature 
is no less than the stupendous ^re of approximately 
50,000,000,000 degrees Centigrade This is upon the assuinp- 
tion that the specific heat remains constant i nut allowing for 
this, and even allowing for the merest fraction of the energy 
being converted into heat in the atom Itself, there is obviously 
an ample margin to admit of a temperature lieing actually 
obtained enormously transcending anything of which man has 
any knowledge Perhaps it may be objected that it is only 
when we come to deal with aggregations of atoms that we can 
speak of heat, and that a hot atom is a physical absurdity. If, 
however, we look upon heat as a rhythmic dance of the atoms, 
perhaps we may also contemplate the possibility of a single 
atom executing a /as seul, and giving pulses to the ether at 
each of its movements In any case, this difficulty disappears if 
we imagine the travelling particles each to consist of an aggre 
gation of atoms. The fact that substances of high atomic 
weight form the most efficient anti-kathodes, lends force to the 
suggestion that the Rontgen rays are produced in some way by 
the sudden removal of velocity from the atoms that form the 
kathode stream, owing to the collision of these latter with the 
comparatively stationary atoms of which the anti kathode is 
composed , while the effect observed with the pm hole photo 
grapns of the anti kathode, in which, as has been seen, the 
kathode rays that strike the anti-kathode most normally are the 
most effective m producing Rontgen rays, is also in accordance 
with this view At the same time, the fact that in Rontgen ray 
photographs of Birkeland s kathode ray spectrum it is always 
the least deflected ray that produced the greatest photographic 
action, goes to show that the higher the velocity of the Mthode 
ray atoms the more effective these latter are in generating the 
Rontgen rays. 

More thvi two years have now elapsed since the date of 
Rontgeir's discovery, and nearly twenty years since the com- 
mencement of the researches of Crookes Here, as always, we 
find that "Art is long, opportunity fleeting, experiment un- 
certain, judgment difficult'* Thus wrote the Greek Hippo- 
crates some twenty-three centuries ago, and time has not 
impaired the truth of the ancient aphorism. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

OxfOki) —The Junior Scientific Club met at the Museum on 
Wednesday, May 18 After pnvatc business, Kov O D 
Allen exhibited his collection of European Cicmdelidie and 
Carabidse Mr N V bidgwick (Ch Ch ) read a paper on 
“ Tautomensm,” which gave nse to a short discussion, and Dr 
Gustav Mann gave an account of Miss L Hiiie’s further re 
seaiches on changes produced m Drosera by feeding The 
foods recently investigated include peptone, milk, globulin, and 
urea. The results previously obtained with egg Hibumin are con 
firmed by the three former foods, with important modifications 
Urea acts as a poison 

Cambridob. — On June 15, honorary degrees are to be con 
ferred on General Ferrero (Italian Ambassador), the Master of 
the Rolls, Mr Leonard Courtney, Mr. Tames Bryce, Prof 
Dicey, Sir Edward Poynter, Sir William Turner, F.R S , the 
Master of Balliol, Mr F C Penrose, F.R S , Prof S K 
Gardiner, Sir Henry Irvi^, and Mr Charley Booth, author of 
the valuable inquiry into East end life and poverty 

The honorary de^ee o( M A is to be conferred also on Dr 
Arthur Willey, Balfour student, for his excellent researches on 
Nautilus 

The General Board of Studies recommend the establishment 
of a Uflivcrsity Lectureship m Chemical Physiology, but in 
view ofwe present statjt of the University finances the post 
will be without stipend fftim the Chest 

Dr Joseph Griffiths has been appointed to the new Reader- 
ship in Surgery, which takes the place of the suspended Pro- I 
feasorship. | 

Thb Report of the Council of the City and Guilds of London 
InsUtute upon the work of the Institute during last year has just 
.been published. Before referring in detail to the several branches 
of the Institute’s work, the Council point out that the percentage | 
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of expenditure on the teaching staff iS 61 9 per cent at the 
Central Technical Cblteffe, and 58 ‘2 per cent, at the FinsburV 
Technical College, while the average of fourteen University 
Colleges It 6i|‘ 9 per cent. The comparison relieves the Counen 
of any suspicion of excessive expenditure. The Research 
Fellowship at the Central Technics College, founded by the 
Leathersellers* Company during the mastersnip of Dr. W. H 
Perkin, F R S , was awarded at the commencement of the 
summer term, with the sanction of the Company, to Mr W S. 
Gilles and Mr. F F. Renwick, who were together engaged in 
investigating the oxidation products of the so-called artifiaal 
camphor Dr Williamson, the holder of the Salters’ Company’s 
Fellowship, has continued his investigations at the College on 
the actual composition of the wheat grain grown on Sir John B 
Lawes’s experimental farm at Rothamsted, and that of the Royal 
Agricultural Society at Woburn A number of other investi^- 
tions have been carried out in the engineering, physics, and 
chemical laboratories, and the results in many cases have 
been published in the technical and scientific journals Prof. 
Ayrton rightly points out that the assignment of space for 
an electro-chemical laboratory ments attention in consequence 
of the rapidly growing importance of the elcctro-chemical 
industry It is certainly time that a well equipped lalioratory 
was established to provide facilities for investigations in electro- 
chemistry 


SCIENTIFIC SERIALS. 

Ameruau Jam »at af Senure, April — On the temperature co- 
efficients of certain seasoned hard steel magnets, by Arthur 
Durward. The author cxaaiiBcd the temperature coefficients of 
a large number of stout magnets seasoned according to the 
method of Barns and Stroahal. If ibe temperatures are plotted 
as absciss*, and ihe percentage tosses of magnetic moment as 
ordinates, the curves obtained show a slight concavity upwards 
m most esses, which implies that the loss of moment liecomes 
accelerated at the higher temperatures. Some ^lecimens show 
an anomalous behaviour, which can be traced to local soften- 
ing of the steel, and a tempmture coefficient considerably 
augusented in consequence —The skull of Amphictis, by F S 
Riggs. Describes an almost complete skull m the Princeton 
collection from the phosphorites. It is unusually small, the 
leng^ from the incisors to the condyles being •©74 in The 
cranium is well expanded, showing a large and well-convoluted 
brain The nasals are narrow and slender as in the civets. The 
genus forms a connecting link between the Mustelide and the 
Vineridse and supports Schlosser’s theory as to their commoii 
origin — New form of make and break, by C T Knipp The 
ordinary form of make and break for a seconds pendulum con- 
sists of a idalinum tip brushing through a mercury drop This 
IS subject to oxidation and other troubles. The author uses a 
simple spring device which is always in order, and gives a 
sharply defined lick for transmission A T-shaped lever of thin 
sheet brass is attached to the pendulum As it swings, each end 
alternately comes into contact with a fine steel spring In the 
middle position, the springs are both in contact, and the circuit 
IS established and transmits Ihe signal —Rhodolite, a new 
variety of garnet, by W E Hidden During the past fifteen 
years there has lieen found from time to time, over a very limited 
area in western North Carolina, a variety of garnet called rose 
garnet It is distinguished by the variety of its tints, by its 
transparency, and by its freedom from inclusions and other 
imperfections Its specific gravity is 3 838 The ratio of 
MgO to FcO IS almost exactly 2 i The detailed formula is 
aMgjAySiOJ, Fe.AVSiO^), 

Bulletin of thi American Mathematual Society, April — The 
February meeting, in accordance with the rule lately set up by 
the Society, was an all-day one This arrangement gives 
^portunity for not only scientific, but also social intercourse. 
There was a good attendance of members, and many p^rs 
were read. — The theorems of oscillation of Sturm and Klein 
(first paper), by Prof Bucher The author states that Sturm’s 
work (Liouville's Jouinal, 1836) has been regarded by some 
writers as not sufficiently rigorous, and that other methods 
must be substituted for his ; for instance, the method of sue- 
ceuive approximations recently employed bv Picard for estab 
bshing some of the theorems. Prof B6cher considers thai 
Sturnrs work can he made perfectly rigorous without serious 
trouble and with no real modificauon of method. This is what 
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he propose* to do in the present paper , in a subsequent paper 
he hopes to ducuss the cases in which certain functions are 
discontinuous either within or at an extremily of the intervals 
within which they are considered The paper was read at the 
December meeting, and within its limits appears to lie a 
thorough discussion of the matter. — Another paper read at the 
December meeting is by C L. Bouton, on some examples of 
differential invariants It is founded on Lie’s methods The 
invariants are those occurring in projective transformations, 
and the treatment for the plane is given in full ; the method for 
the corresponding solid problem is sketched m, and the results 
given In the author’s opinion all the invariants are new — 
Papers read at the February meeting are on an extension of 
Sylow’s theorem, by Dr. G A. Miller — Note on the tetra 
hedroid, by Dr, J L Hutchinson. The writer points out the 
connection between a certain quartic surface, discussed by him 
in the .Jnnu/r of Matkematiis (vol 11 p 158), and the aimve 
named surface — Note on integrating factors, by P Sard — 
Early history of Galois’ theory of equations, by Prof J Par. 
pont This IS a very interesting bibliographical paper, which 
treats of (1) Galois’ relations to Lagrange, and (2) how Galois' 
algebraic iheories became public Galois' estimate of his dis- 
eoVeries 13 thus stated “J ’at fait des recherches qui arreteront 
bien des savants dans les leuti ” — Reviews follow of Love’s 
theoreiical mechanics, of bcheJI's tortuous curves, and of Page’s 
differential equations — There are a few slight notes, and the 
useful list of mathematical publications 

IVieiiemaiiit't AnnaUn der Phystk nnJ Chemtt, No 3 — 
Conduciivities of electrolytes, by t Kohlrausch, L Holborn, 
and H Diesselhorst The authors point out that the modern 
advances m the measurement of temperatures and resistances 
have made it necessary to redetermine the conductivities of elec- 
trolytes in terms of the units now adopted As standard 
electrolytes they take solutions of sulphuric acid of density 
I 2*3, magnesium sulphate of density i 190, and sodium chlo- 
ndc saturated at 18° The resistance of 1 cc as a cube is 
o 7398, 0 04922, and o 21605 “I cases, which represent 

the m.aximum conductivities of those salts at the temperature 
mentioned — The foundations of the electric unit of resistance, 
by W Jaeger and K. Kahle The authors describe the methods 
adopted in the Physikalisch Technische Reichsanstalt for puri- 
fying iht mercury and calibrating the tubes of standard resist- 
ances The tubes must be filled in a vacuum The resistances 
show a secular diminution of about o 00003 ohms in five years — 
Absorption and emission of steam and carljonic acid in the infra- 
red sjieciriiiii, by H Rubens and E Aschkinass. The infra red 
rays separated out by five successive reflections at fluospar sur 
faces are absorbed by carbonic acid and water vapour in thick 
layers Their wave length 1$ about 24 Their absorption by 
the atmosphere accounts for their absence in the solar spectrum 
— On ihe transparency of some liquids for rays of great wave- 
length, by the same authors Water shows considerable absorp 
tion, but benzol is more transparent even than silver chloride - - 
On light nodes in a kathode ray bundle under the influence of a 
magnetic field, by E Wiedemann and A Wehnelt When the 
lines of force are parallel to the axis of the tulrc, the kathode rays 
are twisted into a bundle having successive nodes The pheno 
menon is completely in accordance with the projected particle 
theory of kathode rays —Visibility of Uontgen rays, by E Dorn 
Proves that the light effects seen are not due to an acconimoda 
lion strain or to electrical discharges in the neighbourhood of the 
observer’s head 


SOCIETIES AND ACADEMIES 

London. 

Royal Society, May 5 — “Observations on the Action of 
Aniesthetics on Vegetable and Animal Protoplasm " By J B 
Farmer, M A , and A D. Waller, M D , F R S Received 
March 9 

The object of the mvest^ation was to observe simultaneously 
and comparatively the effects of certain amesthettes (carbon 
dtoxK^, ether, and chloroform) upon vegetable and upon animal 
protoplasm. 

Two gas chambers in senes, through which anmstbetic and 
other vapours can be passed, contain : the first, a leaf of Elodta 
Canadensi'i under the microscope ( x 300) , the second, a sciatic 
nerve of Kona j4t»fiorarta connected with an inditctonnm and 
galvanometer (fit upon occasion a galvanograpb). 
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The actual movements of chlorophyll bodies in a cell of the 
leaf were observed and measured by one observer, while the 
other took readings of the galvanometric deflections in response 
to excitation of the nerie To establish comparison between 
ihe two classes of effects we took as measures —the number of 
chlorophyll bodies that crossed a cobweb in the eye piece durinir 
each successiie minute, and the magnitude of galvanometric 
deflections at intervals of one minute, before, during, and after 
the action of the vapour The number of bodies passing per 
minute gives measure of the rate of movement in the vegetable 
protoplasm, while the magnitude of successive galvanometric 
deflections gives measure of the mobility of the animal proto- 

The results obtained from a study of Chat a, EloJta, and plas- 
modmm of Badhauna were quite consistent, but owing to the 
greater ease in making a quantitative determination, Ehdea was 
used for the more exact comparative experiments 

The action of carbon dioxide was to produce an initial slight 
acccleralion, followed speedily by a complete cessation of move 
ment. On disconnecting the COj apparatus and aspirating 
air through the chamber the protoplasm, after the lapse of two 
or three minutes, began to show signs of recovery. Iitful 
movements of the granules first iKcurrcd, and then they soon 
resumed their processional motion around the cell ; at first verj 
slowly The mosement rapidly became accelerated and consider 
ably exceeded the normal rale This acceleration was not ol 
long duration, and was followed by a slowing down to the 
ordinary speed 

The results of experiments with chloroform and ether were 
also given 

May 12 —“On the Connection of Algebraic Functions with 
Aiuomorphic Functions” By K T Whittaker, B A,, Felbm 
of Trimly College, Cambridge. Communicated by I’rof A R 
Forsyth, Sc D , F R S 

If u and : are vanables connected by an algebraic equation, 
they are, m general, multiform functions of each other , the 
multiformity can be represented by a Riemann surface, to each 
point of which corresponds a pair of values of u and : 

Poincar6 and Klein have proved that a varuihle t exists, of 
which « and * are uniform automorphic functions , the existence- 
theorem, however, does not connect t analytically with u and : 
When the genus (genrt, Geschlecht) of the algebraic relation is 
zero or unity, t can be found by known methods , the auto 
morphic functions required are rational functions, and doubly 
periodic functions, in the two cases respectively But no class 
of automorphic functions with simply connected fundamental 
polygons has been known hitherto, which is applicable to the 
uniformisation of algebraic functions whose genus is greater than 

I The present memoir discusses a new class of groups of jiro 
jecuve substitations, such that the functions rational on .1 
Kieniann surface of any genus can be expressed as uniform 
automorphic functions ol a group of this class. Groups are first 
considered which can be generated by a number of real sub 
slilutions of period two, whose double points are not on the real 
axis, and whose produi t in a definite order is the identical 
subsliiution A method is given for dividing the plane into 
curvilinear polygons corresponding to such a group ; these 
polygons are simply-connected, and cover complelely the half of 
the plane which is above the real axis Sub-groups of thest. 
groups are found, whose genus is greater than unity, anti 
which are appropriate for the uniformisation of any algebraic 

The sides of the polygons, into which the half plane is divided, 
are formed of aras of circles orthogonal lo the real axis 

The analytical connection between the variables of the alge- 
braic form and the uniformising variables is given by a differen 
tlal equation of the third order A certain number of the 
constants in this equation have to be determined by the condmon 
that the group of substitutions associated with the equation leaves 
unchanged a certain circle When any arbiimry values are given 
to these constants the solution of the differeniial equation is 
termed a quasi uniforraising variable. The properties of quasi 
uniformising variables, and their relation lo the uniformistng 
variable, are discussed in the last section of the paper 

Phyaical Society, May 13 —Mr Shelford Bulwell, 
Tresident, m the chair —A paper by Prof W E Ayrton 
and Mr T Mather, on galvanometers, was read by Prof 
Ayrton, It is a sequel to Ih-oc Physual Soc , vol. x. p 393, 
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and to Phtl Mag , vol xxx p 58. The author suggest that 
m future the comporative sensitiveness of galvanometers should 
be expressed in terms of the number of nulhmctre scale- 
divisions per micro ampere, when the observed image or “sTOt” 
is one metre from the mirror Unit angular defleciion is there 
fore 1/2000 of a radian Further, for the periodic time, 1 e 
the time lietween two transits of the “ spot '* across some fixed 
xiint on the scale, in the same direction, the standard should 
le ten seconds It is also proposed to reduce the factor of 
sensitiveness, as regards resistance, to the common basis of one 
ohm The assumption is that, for a given galvanometer, the 
deflection per micro ampere is proportional to the a/s power of 
the resistance of the windings Tables accompanying the paper 
give complete data for a large number of galvanometers con- 
structed during the past ten years, and it is possible to tiace 
the improvements in sensitiveness throughout that time The 
most sensitive galvanometers are the oscillogra|>hs, they have 
very short periotLs , the moving parts are small, the controlling 
fields very strong They are designed to indicate the character 
of rapidly varying currents An oscillograph, as improved by 
Mr Uuddell, was exhibited , its ])eri(Kl is o tx»i sec , and its 
factor of sensitiveness, according to the authors’ classification, 
IS greater than any yet ohtainetf A distinction is drawn as to 
the use of the term “ dead lieat ” Maxwell applies it to 
galvanometers in which the motion is “ aperiodic,” r c to those 
in which the suspended system, Ixtfore coming lo rest, passes 
only once through the position of eciuilibrium This meaning is 
retained , it is not to be confused with “ cpiick moving ” or 
' short period " A pendulum illusi rating these distinctions 
was exhibited As regards insulation of galvanomelers and 
shunt boxes, the authors now apply the “guard wire” principle 
of Mr W A Price The instrument to lie insulated is enclosed 
in a metal cose provided with a terminal, to which one end of the 
windings is connected The second end of the windings passes 
out through an ebonite bush piece This arrangement is said 
to nullify leakage and lo prevent electro static disiurlMnce of 
the suspended system In the second section of the paper, the 
authors calculate the limiting sensitiveness of galvanometers of 
the “ Thomson ” type The investigation is based upon Prof 
Schuster’s B A , 1894, paper j it takes into account the period 
of the suspended sj stem, and the speciBc magnetisalion of the 
needle Lastly, the authors discuss the relative merits of long 
and short periods,!# the best "control,” for galvanometers 
intended to indicate zero points in |>otentiometer o|icrations 
They conclude that if the control can be readily altered, and if 
ihe sensitiveness can be adjusted for the test, then, for rapidity 
of working, Ihe “ control” should be so adjusted that Ihe sen 
sitiveness is approximately two or three limes greater than is 
absolutely neecled for the desired accuracy Prof Threlfall 
thought the authors’ method of comparing galvanometers very 
misleading Ihe results obtained in their comparison of the 
oscillograph (3,310,000), and the suspended-coil galv.-inoraetcr 
(27) might be r^rded as the reducUo ad ahsurdum of the pro 
posed system. The absurdity arose from the dissimilarity of the 
two instruments. Moreover, the projxiscd system ignored the 
fact that sensitiveness may be obtained by optical as well as by 
electro magnetic means Optical sensiiivenes.s, owing to its 
greater stability, was to be preferred lo electro magneUc sensi 
tiveness The fundamental problem in the construction of 
galvanometers is an optical one , it is necessary to decide the 
mass and dimensions of the suspended (vans so as to ensure (i) 
optical accuracy, and (2) electro magnetic sensitiveness Thus, 
to some extent, the weight of the mirror determines the 
thickness of the suspension As an insunce of what 
might be done by optical methods Prof Threlfall re- 
ferred to work (lone by himself and Mr Brearley 
{Phil. Mag, 1896), in which it was jxissible to measure to 
1 48 X lo"*’ amperes, and, with sjiccial refinements, to 
3 ^ 10"“ amperes He had found that the best diameter for 
glass mirrors was i i ems , with a weight just under o 5 grammes 
These were used with a scale at 276 ems , read by a microscope 
lo o 04 m m The C4|rse of Ihe light was lamp, large lens, 
small scale, mirror, eye-piece. The period was 25 secs., and 
Ihe rr.sistance 50,000 ohms. Even better results could be ob- 
tained by using mirrors of quartz or of bI(x>d-stone, Quarts is 
incomparably to be preferr^ to glass. Such figures indicated 
what could be done by optical sensitiveness, the sensitiveness 
that the authors ignored It was pointed out by Prof Threlfall 
that the controlling 6eld for galvanometers of the “Thomson” 
type should be straight and uniform. This was best secured by 
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using two magnets, one above and one below the needles. Prof. 
Perry said the authors had not asserted that a galvanometer with 
higher figure of merit, according to their classification, was 
sufiertor to another of lower figure It must be agreed that the 
figure they obtain is a very valuable datum for the comparison 
of instruments designed for similar purposes ; for instance, m 
classifying those used by Prof Threlfall Mr Dnddell was to 
be congratulated on the extreme sensitiveness and small period 
of his oscilli^raph Prof Ayrton, referring to Prof Threlfall’s 
redmtto ad absterdum, admitted that the criticism would carry 
some conviction if the Iwo instruments were of different kinds ; 
if, for instance, one jxisseased a suspended needle and the other 
a suspended coil But the argument failed, because both instru 
ments were of the suspended coil type In one of them Mr 
Duddell had developeti the advantages to be gained by reducing 
the air gap To form an opinion of electro magnetic improve- 
ments in galvanometers it was necessary to reduce the results of 
all instruments to some system of classification There was no 
objection, after that, to adding a good mirror, and reading by 1 
good microscope — The President proposed votes of thanks to 
the authors, and the Hireling adjourned until .May 27 
Chemical Society, May 5 —Prof. Dewar, President, in the 
chair — The following papers were read — The action of 
hydrogen peroxide on carbohydrates in the presence of iron, by 
C F Cross, E J Bevan, and C. Smith The authors show 
that the presence of iron salts is neccss.iry to cause the oxid- 
ation of hexoses and cant sugar hy hydrogen peroxide , the 
hydrogen peroxide causes a constitutional change in the hexose 
molecule yielding products containing the group C(OIl ) C(OH ) 
Dicarboxylic aems are produced as the resull of secondary 
reactions. — Note on the oxidation of certain acids in presence of 
iron, by H J H Fenton -Properties and relationships of 
dihydroxytartaric acid Part 11 Metallic salts, by II I li 
Fenton The salts of dihydroxytartaric acid with the 
alkali metals are now described —The affinity constants of 
dihydroxymaleic, dihydroxyfumaric, dihydroxytartaric and tar- 
ironic acids, by S bkinncr On comparing the affinity con 
slants of maleic, malomc, succinic, fumaric, tartaric, dihydroxy- 
maleic, dihydroxyfumaric dihydroxytartaric and tartronic acids. 
It appears that the affinity constant increases on introducing 
Iiydroxyl groups, and is greater for the lower members of the 
series of dibasic acids , the unsaturated acids have larger affinity 
constants than their saturated isologues —Note on the enolic 
andketonic forms of elhyltc acetoacetate, by 1 < S Morrell and 
J M Crofts - -The resolution of letrshydropapaverine into its 
optically active comiionents, by W J Pope and S J Peachey. 
The constitution winch Ooldschmeidt has .illribuied to papa 
verme indicates that letrahydrojiapaverine has the constitution 
(OMe)C CH .C CM, CH ClI, CM CH C(OMe) 

II I I I II 

(OMe)CCU CCHs-NH CH CH C(OMe) 

The authors confirm Ooldschmeidt’s constitution for papaverine 
by showing that the telrabydro derivative is racemic, and have 
isolated Ihe dextro and Ircvo isonierides by means of their salts 
with dextrobromocamphorsulphonic acid — Molecular weights of 

K ermanganates, perchlorates, and periodates in solution, by J 
I Crofts Molecular weight determinations of permanganates, 
perchlorates and periodates in fused Glauber’s salt indicates that 
these salts have the molecular composition M'MnO., M'C104 
and MTOj — Ihe action of chlorine on pyridine, by \V J Sell 
and F W Dcxrtson Amongst other products an aiidition 
compound of pyridine and chlorine is formed during the action 
of the latter upon the former. —The oxidation of paranitro 
toluenesulphonic acid to dinitrostilbenedisulphonic acid and lo 
paranitrobenzaldehydorthosulphonic acid, by K Ilerz and W 
H. Bentley — Determination of molecular weights : mcxlification 
of LandsliergeFs boiling point method, by J Walker and J S. 
Lumsden 

Royal Microscopical Society, April 20 —Mr E. M 
Nelson, President, in the chair — Mr Kousselet exhibited and 
described a metal lamp chimney made by Mr Pillibcher, and 
having two openings lo carry white and tinted glass — The Pre- 
sident exhibited and desenbed a new monochromatic light 
screen trough of American invention — Mr H G Madan read a 
paper “ On some organic substances of high refractivity available 
for mounting specimens for examination under the microscope ” 
Mr. White asked if these media were suitable for histological 
work Mr. Madan said piperine and quinodine had been found 
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harmless, monobromonaphthalme and phenylthiocarbimide were 
not likely to injure even delicate tissues, but he thought the 
mixture of metacinnamene and phenylthiocarbimide approached 
most nearly to balsam in permanency and neutrality Dr 
Dallinger said he had specimens mounted in nearly every 
medium which had been mentioned, but at the present time 
only one of these slides was in good condition , nevertheless, it 
was most Important that such media should be available The 
President referred to a table of coefficients which he had worked 
out to show the comparison of the refractive indices and dis- 
persive powers of these new media with those of some well- 
known glasses —Mr Mortand exhibited about three doren slides 
of diatoms — Mr. J J. Verey read a short note by Mr K B 
Stringer, supplementary to his paper on photomicrography 
which was read at the meeting of the Society in December last 

Mathematical Society, May 12 —Prof hlliott, I- K S , 
President, in the chair — Mr A. E II. Love, F R S , gave an 
account of some fundamental properties of manifolds — Lieut - 
Colonel Cunningham, R E , communicated a description of “ the 
77 sijuares puxrk," by Major Turlon, R E , and exhibited a 
cardboard specimen of the puirlc He also reportcil that the 
complete factorisation of the numbers N = 3'' + i, where« = 6v + 3, 
had now been effected by the joint work of Mr C E Bick- 
more and himself for the following values of « (ci, 57, 69, 
75, 81, 93 m part, 99, 105), thus lompletins; the factorisation 
of these numbers up to »=:ios (except 93 in part), those 
from « = 3 to 45, 63, 87 being previously known These 
numbers include several high primes o( 9, to, ii figures. 
— The President communicated a paper, by Mr Ii O Dawson, 
on the numerical values of and one by Prof 11 

Lamb, F R S , on the reflection and transmission of electric 
waves by a metallic grating Impromptu remarks were made by 
the President (in connection with the figure of Pascal’s theorem) 
and by Mr P' is Macaulay 

Zoological Society, May 17 —W T Blanford, FRS, 
Vice President, in the chair —Mr Oldfield Thomas read a 
paper on a small collection of Mammals from Nyasaland that 
had been presented to the British Museum by Mr Alfred 
Sharpe, C li Sixteen species were enumerated, mostly from 
North Nyasaland Among them was a new antelope from 
Urori, coloured like CepkaTophus lei/iialortalis, but with horns in 
the female, as m C montvola —A communication was read 
from Dr A (I Butler on a collection of Lepidoplera lately 
made in British East Africa by Mr C S Betton It conlainerl 
examples of 123 species of buUerflies and of iii species of 
moths Among the moths were forms which were referred to 
five new genera, viz Bettonut, AclottophUhta, Trotanotut, 
Hameopi\, Lemboptens, and Metaiulasla Besides these new 
genera thirty new species were characlcnscd in this paper — 
Mr T C Bcddard, F. R S , communicated a paper by Miss 
Sojihie M Pedarb on some earthworms from India Four 
speeies were treated of in this paper, of which the following 
three were desenbed as new ~ PeruPieta mpultfera, P 
cresceiiltia, and Dichogaster parvus — Mr W E de Winton 
described a new roilem of the family Anomalundie from the 
Benito River, P rench Congo, which was referred to a new genus 
Aeihmus, differing from both Anomalurus and Idiut us in not 
having any expanded flying membranes, but re.sembhng the 
former in the formation of the tail, and being more like the 
latter in the form of the skull The specieN, proposed to be 
named Aethurus gUrinus was of the same size as Anomalurus 
iatest, grey in colour, with a black bushy tail and a thickening 
of the skin of the lower leg, in which are set jet black, club 
shaped hairs forming anklets — A communication was read 
from Mr Stanley S p lower, in which he pointed out that the 
gecko from Penang described by Stoliczka a.s Cyrladactylus 
affints and tliat described by himself under the name of 
Gonatodes penangensis were identical, and that the proper appel- 
lation of the species would be Gonalodes affims 

Royal Meteorological Society, May 19 — F C Bayard, 
President, in the chair —Mr R. H Scott, F R.S , read 
a paper on the frequency of rainy days in the British Islands. 
Ue had taken the number of rainy days in each month at forty 
stations for the twenty years 1876-95, and then divided that 
number by the total number of d^s in the month, and so ascer- 
tained the resulting percentage “fhe greatest excess of frequency 
15 always on the extreme north and west coasts June is the 
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month with the least number of rain^ days, but in July the sum 
mer maximum of rain occurs, bringing the well-known lemmas 
floods In October the weather becomes decidedly showery, 
and the distribution begins to assume its winter type November 
IS the month with the greatest frequency of rainy days — Mr P 
J Brodie read a paper on the abnormal weather of January last, 
which was one of the most remarkable winter months on record 
The month was singularly dry, with an absence of snow or sleet — 
a somewhat unusual feature m January even for any individual 
station, but far more remarkable as applying to the country as a 
whole The special feature, however, was the striking absence 
of severe frost, the frequent prevalence of unusually mild weather, 
and ns a result the abnormal warmth of the month, especially in 
the more northern parts of the kingdom The mean temperature 
was generally over the whole country alxiut 5“ alxive the average, 
wlule at many places situated m the more northern parts of the 
kingdom it was more than 6" above the average The atmo 
spheric pressure throughout the month was also very high, the 
mean being from two to three tenths of an inch above the 

Cambridoe 

Philosophical Society, May 2 — Mr F Darwin, President, 
m the chair — On the theory of order, by M r E T Dixon All 
the theorems of non metrical (projective) geometry depend 
solely on the conception of “order’’ so definid as to be m 
dependent nf Ihe idea of “ before or after,” which belongs only 
to time It follows from this definition that no “order” cm 
be ascribed to less than four units m any uniform group and 
this IS why less than four points have no “ projective relation ” 
or an harmonic ratio The paper further discusses the way in 
which numbers (or coordinates) may !.« assignt I to the units nf 
a group for purpose? of analysis, with or without a system of 
“unique" lines having already lieen dclcrinincd — On the 
representation of a function, by Mr II F Baker — On the total 
eclipse of the sun, January 22, 1898, by Mr II h Newall A 
general account was given of the observations made during the 
recent eclipse, and photographs were exhibited, showing (l) 
the general apjiearance of the corona, (2) the spectrum of the 
sun’s limb as photographed with prismatic cameras by Sir 
Norman Lockyer’s partjt, and by Mr Lvershed , (3) the spec 
ttum of the sun’s limb as photographed with a sht spectroscope 
— Captain F H Hills, R E , exhibited and described the photo 
graphs obtained by him of the spectrum of the corona, and also 
the two senes of photographs of the spectrum of the sun’s limb 
at the beginning and end of totality 

Paris 

Academy of Sciences, May t6 — M Wolf in the chair - 
The Secretary announced to the Academy Ihe loss it liad sus 
tamed hy the death of M Souillart, Corres|>ondant in the Siction 
of Astronomy — On the impossibility of certain senes of groups 
of jiomts on an algebraic surface', by M femile Picard — On some 
causes of uncertainly in the exact estimation of rarbonie acid 
and of water vapour, diluted with large volumes of air or men 
gases, by M Armand Oaulicr It is shown that potash, even 
when spread over long columns of glass beads, is incap.ilile of 
removing the last traces of carlxin dioxide from air Ihis, 
however, is readily aceoniplished by the' use of a U tube con 
taming moistened Imryla The increase of weight of a phosphoric 
anhydride tube after passing through it large volumes of air diicd 
oversulphunc acid was also determined, the amount being of the 
order of o 4 mgr for loo litres of air An attempt was made to 
estimate the maximum amount of sulphuru ncid vajxiur earned 
away by too litres of air, and the lonclusion drawn that 
at ordinary temperatures the vapour pressure of sulphuric 
acid in air must be less than one twenty-millionlh — On an 
absolute aclinometer, hy M A Crova The instrument de 
scnlied isa modihcation of those jiroposed by M. Knut-Angstrom 
and M Chwolson, consisting of a thin disc of pure copper, 
suitably protected from accidental radiations, and pl.iceil nor 
mail}’ to the sun’s rays, the temperature being mea-sured by the 
resistance of a thin Constantin wire — Agglutination of the 
liacillus of true tuberculosis, by M S Arloing Certain serums 
have the power of causing the bacilli of true human tuberculosis 
to cohere An attempt will be made to sec whether this 
property can be applied to the diagnosis of tuberculosis in man, 
analogous to the method now used for typhoid fever — On the 
development of the disturbance function, by M Adrien F^raud 
— On the quadratic and rational correspondence of two plane 
figures, and on a remarkable substitution, by M Ernest 
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Duporc<] — On the HitmiUoniaa groups, by M. G A. Miller.-— 
On the liquefaction of hydrogen and of helium, by M 
James Dewar (see Nature, p 55 ) On a Crookes' tube 
which can be revivified by osmosis, by M P. Vlllard. A 
platinum tube is fixed to one end of the glass part of a 
Crookes’ tube. When after repeated use the resistance of the 
tube becomes, too high, the platinum tube is heated with a 
Bunsen burner, the hydrogen of the flame penetrates the tube, 
and in two or three seconds the tube is 6t for use again —On 
a properly of fluorescent screens, by M P. Villard If an object 
IS placed between the Crookes' tube and the screen, the latter 
illuminated for some time, and then the object removed, it is 
found that those parts of the screen previously protected by the 
interposed object are more luminous than the others — On the 
molecular weights of the easily liquefiable gases, by M Daniel 
Berthelot Starting with the theorem that the molecular weights 
of gases are proportional to their limiting densities when the 
pleasure is infinitely small, from the experiments of M Leduc, 
the true density ratios of oxygen, carbon droxide, nitrous oxide, 
hydrochloric acid, acetylene, phosphoretted hydrogen, and 
sulphur dioxide are determined, the precision being, in the 
opinion of the author, equal to that obtained by the bKt chem 
ical methods —On the preparation and properties of anhydrous 
beryllium fluoride, and the oxyfluonde of beryllium, by M P 
Lebeau The product obtained by drying m air the substance 
given by the solution of beryllium hydrate m hydrofluoric acid 
isan oxyfluorlde, jBeF, aBeO, and the anhydrous fluonde cannot 
be obtained in this way The latter, however, can be obtained 
in the pure state if the drying be conducted in a stream of 
gaseous hydrogen fluoride — On a method of preparing potas- 
sium carbonyl- ferrocyanide synthetically, by M j A. Muller 
Potassium ferrocyanide, heating m closed vessels with carbonic 
oxide at 130’, gives in less than forty eight hours 90 per cent of 
the theoretical yield of KjFe(CN)tCO —On a new unsaturated 
tertiary alcohol, dimethylheptenol, by M Ph Barbier — F.thane- 
pyrocatechol and its denvatives, by M Ch, Moureu — On the 
presence of the common eel in the open sea, by M. Leon 
VaiUaut, The eel was found in the stomach of a sperm whale, 
and Ik 6f interest in furnishing an undoubted proof that the eel 
descends to the sea. — On the development of Alpheusnimor, Iw 
M. H. Coutiire — Ongm of the structure of lenticels, by M 
Henn Devaux The observations given show that the lenticel 
18 a small region continually accommodating itself to the con- 
ditions of external moisture —On the origin of the thallus of 
the Cutleriacei-e, by M C Sauv.sgeau, — On the Septorta 
ciaminum, destroying the leaves of wheat, by M L. Mangin — 
insertion of the liase of the nerve fibre on the limiting margin 
of an adult nerve axis, in the form of a continuous epithelial 
sheet, by M I Renaut — Some micro-organisms of soured wines, 
by MM F TOrdas, Joulinandde Kaczkowski — Some periscopic 
glasses, by M Ostwalt. —Variations in the pressure and hori- 
zontal components of the wind governed by the moon Dis- 
cussion of the formulae generation of depressions, by M A 
Poincare —Earthquakes of May 6, iflqS. documents by M 
lullien of ChambiSry, M Guerby of Annecy, M. Andr^ of 
S iint-Gcnis- Laval, and M. .Soret of Geneva, communicated by 
M Mascart. 
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i: YSTEMA TIC BACTERIOLOG Y 
System der Jiakterten Handbuch der Morpholof^e, 
Entwukclungsfreschichte und Systematik der Bakterten 
AllKeraemer Theil By W Migula. Vol i Pp 368 , 
6 plates (Jena (^ustav Fischer, 1897 ) 

A pplied or technical bacteriology in recent years 
has developed so rapidly, that in the rush after 
new discoveries the study of systematic bacteriology has 
been almost entirely neglected With the introduction of 
Koch’s methods the separation of bacteria was made an 
easy matter, and when it became evident that a large 
numbei of pathological lesions are caused by micro- 
organisms, bacteriology was introduced into the medical 
laboratories, and undoubtedly the pathological bacterio- 
logist has greatly advanced our knowledge of the action 
of bacteria in health and in disease Until Pasteur ap- 
peared, those lowly organisms had been unobtrusively 
studied in botanual laboratories, but the discoveries of 
this immortal genius revealed to all how great a share 
the bacteria have in the preservation of health and the 
causation of disease, in the sorrows and pleasures of life 
Discovery after discovery in the causation of disease has 
led to triumph after triumph in prevention and cure , the 
study of fermentation has led to the perfection of im- 
portant industries, and even now an appeal is made to 
the bacteria to keep our surroundings in a good sanitary 
condition Bacteriology was so keenly studied by 
medical men that at one time theie was almost a danger 
lest all micro-organisms were regarded as our foes, and 
yet their friendly acts greatly outweigh the harm that 
they do to us Now, howeter, this is fully recognised, 
and just as at one time disease-producing batteria were 
searched for, so at present the tendency is to seek after 
useful micro-organisms and to sing their praises In this 
country, as usual, we are slow to encourage the study of 
applied bacteriology , in our midst it is yet fighting its 
way into medicine, and there is still an appalling ignorance 
of bacteriology even amongst the youngest physicians 
and surgeons , the British brewers are just beginning to 
see w'hat Denmark and < icrmany saw years ago, and 
in agriculture we pin our faith on lectures and feeble 
examinations instead of opening research laboratories 
for the study of bacteriology as applied to the dairy and 
the soil However, the records of other countries show 
us what practical bacteriology has achieved in a shoit 
time 

The never-ceasing discovery of new bacterial forms 
by men who have no knowledge or sympathy with 
systematic botany has led to serious confusion, especially 
in medical circles It is their practice to describe an 
organism, at once to give it a name, often derived 
from the lesion it produces, and to claim for it a 
specific place in nature, without attempting to define 
Its proper position in a systematic classification The 
confusion about the choleraic vibno is not yet entirely 
cleared away , thirty and more varieties have been 
desenbed as different species, and now in the case 
of the diphtheria bacillus the number of pseudo- 
forms increases rapidly. The medical bacteriologist is 
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too much influenced by simple staining reactions, and 
morphological appearances or biological and chemical 
phenomena, and he distinguishes species by most in- 
adequate tests It IS therefore a matter of congratulation 
to be able to welcome two works on bacteriology, 
founded upon botanical principles, such as Prof Migula 
and Prof A Fischer have offered Here we shall speak 
only of Prof Migula’s “ System of Bacteriology ” 

The author begins with a concise critical account of 
the historical development of systematic bacteriology 
from Leeuwenhoek to our present time It must be a 
relief to many that Prof Migula considers it almost 
useless waste of thought to ponder over the question 
whether bacteria are plants or animals , since they must 
be placed somewhere, we may without hesitation classify 
them among the plants, not because they possess a 
vegetable nature, but because their nearest living allies 
aie found among the plants The different systems 
proposed by Cohn, Zopf, Fhiggc, de Bary, Huppe, 
Eisenberg, Miquel, Fischer and others are discussed and 
cnticised A classification on the principle of fructifica- 
tion IS impossible, because we cannot honestly accept 
the existence of arthrospores, and thus there is no 
fundamcnium dnnsioms, nor i an we classify bacteiia 
according to their chemical, physical and physiological 
properties, as proposed by Eisenberg. Prof Migula 
justly repudiates the extraordinary artificial and un- 
natural system of Miquel, which was founded upon the 
constancy of physiological properties As it is a habit 
of medical bacteriologists, even at the present time, 
to distinguish species or varieties on such a principle, 
which has also been ably criticised by Prof. Marshall 
Ward, we advise them to glance at pp 42 and 43, 
which should convince them of their error Prof 
Migula’s system is as follows — 

Bai TBRIA 

kamtJy I — CociOte,,' 

Species I Streptococcus = division in one pl.me 

3 Micrococcus division in Iwo planes ' 

3 Sarcina = division in three planes 

4 Planococcus = division m two planes , flagella 

5 Planosarcina = division in lliree planes, flagella 

Famtiy II — Hailertattie. 

Species I Bacterium = no fl.agella 

2 Bacillus - Completely surrounded by flagelli 

3 Pseudomonas = polar flagella 

/•amity III — itpirtllaieie 

bl>ccies i Spirosoma ■= no flagella , rigid 

2 Microspira = I, or 2~3 polar flagella . rigid 

3 Spirillum = 5-20 polar flagella ; rigid 

4. Spirochjete — no flagella , flexible 

Family IV, — Chlamydohacltriatcit 
Species r Streptothnx 

2 Clauothrix 

3 Crenothrix. 

4 Phragmidiothrix 

5 Thiothrix 

Family V — Beggiatooie^c 
Species Bcggiatoa 

The morphology of the bacterial cell is carefully de- 
scribed, and considerable attention is paid to the cell 
membrane, which, according to Prof Migula, is directly 

1 It 11 pleasing to note that the term “ staphylococcus " does not occur 

F 
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continuous with the flagella where they exist The latter 
cannot be traced into the substance proper of the cell, 
a statement which the wnter of this review, from his 
own studies, especially on the bacillus of tetanus, is not 
prepared to accept The question whether bacteria 
possess a nucleus is discussed at length, and the 
author concludes that true nuclei have not been de- 
tected, and It IS improbable that they exist All the 
granules or structures hitherto described as nuclei, can- 
not possibly be regarded as such ; this is clearly shown 
by Fischer’s researches on bactenal plasmolysts In 
studying the minute details of the bacterial cell, Prof. 
MiguU rightly insists upon the absolute necessity of 
starting from the normal living micro-organism Ex- 
tremely interesting is the masterly discussion of the 
nature of the granules and vacuoles observed in the sub- 
stance of the bacterial cell, of the origin of polar staining 
and segmentation In this section the subject of plasmo- 
lysis IS carefully considered. The granules so frequently 
observed he regards as the rudimentary nucleus of the 
bactenal cell, but he hrankly admits that this view is 
based entirely on personal opinion One of the best 
portions of the book is the section on the flagella, which 
recently have been diligently studied also by Fischer, who 
has proved that these fascinating structures are the 
motor-organs of the mobile micro-otganisms, and who 
has attempted to classify the bacteria according to the 
arrangement and distnbution of their flagella Prof 
Migula concludes that all flagellate schuophytes, ex- 
cepting Spirochsta and Beggiatoa, are bacteria, and that 
different species belonging to the same family can be 
distinguished by their flagella j and herein all who have 
experience of flagella staining will agree with him the 
number of flagella, their mode of insertion, and their 
shape and curves— all these points must be noted 
T^e growth and division of the bacterial cell is de- 
scribed with eloquent fulness The mode of division is a 
generic character in the coccace<e , it is constant, and a 
coccus dividing in one plane by no manner of means can 
be made to divide in two or three planes But, further- 
more, It is a fundamental distinctive feature between the 
coccaceae and the other bacteria , for the latter divide only 
in one plane, and the division is always preceded by an 
elongation of the cell in a direction at right angles to the 
plane of division. Until recently it was stated that cocci 
are as long as they are broad, and that by such measure- 
ments they can be distinguished from the bacteria , but 
Prof. Migula insists that we must abandon this unsatis- 
factory distinction in favour of the one just enunciated 
The bactenaceie always divide at nght angles to their 
long axes, and we must therefore take exception to the 
statements, recently made in certain quarters, that the 
diphtheria bacillus divides parallel to its long axis Of 
the branching of streptococcus chains he gives two satis- 
factory explanations (i) occasionally in a long chain a 
coccus becomes twisted so that its plane of division is 
turned in a different direction , (2) a few links in the 1 
chain die, and are overgrown by the survivors This 
branching therefore does not signify a mycelial ancestry, j 
After division hat taken place, the organisms may be 
arranged as diplo-cocci, strepto-cocci, tetra-cocci, or as 
sarcinae; but it is absurd to use the terms diplo- and tetra- 
coccus as generic ones, for many organisms belonging to 
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different genera may present all these forms The chapter 
on spore formation occupies flft'y-thrCe pages, and is a 
masterly account of the subject, from which a few pointa 
may be quoted The so-called arthrospores cannot be 
distinguished from ordinary vegetative cells, and cannot 
therefore be regarded as spores, so that the endospore is 
the only recognised spore. Physiological properties, 
such as resistance against heat, desiccation, or anti- 
septics cannot decide the nature of a spore , the only true 
criterion is germination, a process differing in essence 
andm principle from ordinary vegetative proliferation by 
division. The formation and structure of the spore are 
described with a wealth of detail which omits no im- 
portant fact. Broadly speaking, germination may occur 
in three ways . (<i) the membrane of the spore remains 
unruptured, either persisting as the membrane of the 
young bactenum, or being dissolved during the process 
of germination ; (fi) the spore-membrane is ruptured at 
one or other pole, allowing the young bactenum to glide 
out ; or (c) It IS ruptured equatorially , but in each case 
there are numerous minor variations and deviations from 
the type, depending partly upon the conditions under 
which the germination is observed. A nucleus so far 
has not been demonstrated in the spore, although 
recently Hegler claimed to have done this We must 
fully agree with Prof Migula when he expresses the 
opinion that so long as we are ignorant of the natural 
conditions of bacterial growth, we arc not in a position 
to use the faculty of spore formation for the purpose of 
systematic classification, for many bacteria which at 
present are described as asporogenous under more 
natural conditions than the gelatine or agar-agar tubes 
can supply, may actually form spores 
Everybody will turn with interest to the chapter on 
Pleomorphism and Variability, which opens with a historical 
account of the views held since Nageli's time Nageli 
in almost unpardonable and unintelligible manner 
Ignored all morphological and physiological characters 
of the bacteria, and became the master of the reckless 
apostles of pleomorphism Their creed led the philosophic 
Buchner into the almost amusing error of proclaiming the 
identity of the hay bacillus and the anthrax bacillus, and 
caused the illustrious Billroth to blunder with his CflCfu- 
baclerta septtca. Prof Migula insists that species must be 
determined by identity in development .ind growth and 
constancy of morphological characters , but .is yet our 
microscopes are not perfect enough to detect the minutest 
morphological differences, and thcrefoie for the present, 
in many cases, we must fall back upon biological char- 
acters Varieties are by no means constant, and widely 
different forms may constitute a species. It is impossible 
here to discuss the question more fully , those w ho take 
an interest in such matters must consult the original 
In the last too pages the biological characters of the 
bacteria are discussed , the different nutrient media and 
the methods of cultivation , the formation of pigments 
(which are subdivided according to their solubility in 
water and alcohol) , the products of fermentation and of 
metabolic aaivity, and the pathogenetic properties of the 
bacteria. To the medical bacteriologist the chapter on 
infective micro-organisms is an important one For 
practical purposes it is proper to distinguish between 
pathogenetic and non-pathogenetic organism$,but this dis- 
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tinction cannot be recognised in systematic bacteriology. 
Pro£ Migula invites the botanist to follow the methods j 
of the medical bacteriologist in the study of bacterial 
diseases of plants, which he regrets in most cases has 
been undertaken in a slipshod and careless manner He 
gives a number of plant diseases, said to be due to 
bacteria, to expose the manner in which the subject 
hitherto has been approached. Anaerobiosis and phos- 
phorescence, the thio-bacteria and ferruginous bacteria 
form the subjects of the next few chapters, and then 
we come to an interesting and concise account of the 
nitro-bacteria , the volume is concluded by two short 
chapters on the influence of heat and light on bacterial 
growth 

We may disagree with the author here or there, 
but we, and especially the medical bacteriologists, must 
welcome the appearance of this work The volume 
IS the result of Prof Migula’s own labours and studies 
pursued for many years with true German industry, and 
this enhances its value considerably It is well written, 
and the language is not particularly difficult , the literary 
references at the end of each chapter are excellent It is 
impossible to read the book without regretting that the 
second volume has not yet appeared Six plates ac- 
company the text, but, by an oversight, plates iv and v 
have been placed and numbered in wrong order, and 
must be transposed A A. Kant h \ck 


THE PHYSICAL PROPERTIES OF 
CRYSTALS 

Die fundamentalen physikahsJten Ei^emckaften tier 
Krystallt in elemenlarer Darstellung von Dr 
Woldemar Voigt, o6 Professor der Physik an der 
Universitat Gottingen (Leipzig Veit and Co , 1898.) 

P ROF VOIGT IS well known for his researches into 
the physical properties of crystals Not only is 
the mathematical theory of large parts of the subject due 
to him, but the experiments on which the theory is built 
were largely made by himself and Prof. Riecke, and 
many of the instruments used were invented or improved 
by him His latest contribution to the science is a little 
book, half-way between a popular exposition and a 
technical treatise Last year Prof Voigt lectured at 
Gottingen on crystals to teachers in the upper classes of 
secondary schools, and these lectures form the basis of 
the book before us 

Prof. V'oigt IS a mathematician, and though the mathe- 
matics IS here reduced to a minimum, he assumes a 
knowledge of the elements which his hearers doubtless 
possessed. A command not of facts and formula:, but of 
mathematical and physical ideas and terms is required 
for a satisfactory study of the book. In particular, 
some familiarity with the qse and transformation of co- 
ordinates IS essential In England, where the knowledge 
of elementary mathematics is widely spread, this little 
volume ought to And many readers, and a good 
translation is to be desired 
We have before us no mere text-book, but a book with 
■m idea and a plan. Round the idea the facts are 
grouped, and one is carried on naturally from one set of 
properties to another. .‘Xfter a preliminary chapter on 
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the symmetry of crystal forms, the leading idea is 
developed in the second chapter Prof \ oigt points 
out that, in investigating the relation between cause and 
effect. It IS allowable to treat not only effects but causes 
as states of matter for instance, electric phenomen.i 
produced by heat may be regarded as the relation 
between the temperature and the electrical state of a 
body lemperature is determined by a scalar quantity, 
and the electrical state of any particle by a \ ector This 
vector is, moreover, a so-called polar vector, / e one, 
like a translation, whose components change sign when 
the sense of all the coordinate axes is changed, in 
contradistinction to a so-called axial vector, whose com- 
ponents retain their signs Temperature involving no 
direction, the direction of the vector can only be deter- 
mined by the crystalline structure, and we should expect 
such a relation to be possible in acentric crystals pos- 
sessing one single polar axis of symmetry, such as 
tourmaline In fact, the pyro-electric properties of 
tourmaline have been known for 200 years 

Besides scalars and vectors there is a third kind 
of quantity, by which a state of tension or dilata- 
tion IS characterised It is determined by a magni- 
tude and a straight line, undetermined in sense Prof. 
Voigt calls such a quantity a tensor, and three mutually 
perpendicular tensors a tensor-iripel, giving in the preface 
his recasons for the adoption of a new term, and pointing 
out that in doing so he is merely extending the use of 
the word in quaternions By means of these three kinds 
of quantities and their mutual relations, he is able to 
classify, in the manner indicated, the different pheno- 
mena. In every case we have two effects due to the 
s.ime cause, and the primary effect is taken to represent 
the cause in its relation to the secondary effect Each 
chapter after the second exhibits such a relation We 
have an example of the relation between a scal.ar and a 
tensor-tnpcl in that between temperature and deform- 
ation, between a vector and a tensor-tripicl in piezo- 
electricity, and numerous examples of two vectors , 
elasticity is treated as a relation between two tensor- 
tnpels 

The method gives more than a mere classiflcation, as 
the example shows It enables us to say <1 priori 
whether a given body, isotropic or crystalline, is capable 
of exhibiting certain phenomena In general the pheno- 
mena which are d prion possible, are d posteriori known 
to exist. In one case, however, referred to in Chapter 111 , 
a set of phenomena represented by the relation between 
a scalar and an axial vector, theoretically possible in a 
large class of crystals, has never been obsen-ed, and 
It remains open to question whether the failure to 
observe pyromagnetic phenomena is due to an un- 
known point of theory or to unsuspected difficulties 
of observation. 

In the chapter on the symmetry of crystals. Prof Voigt 
takes three typical forms— Iceland spar (rhombohedronj, 
tourmaline, and quartz — and he derives the two latter 
from the former by the simple process of joining 
together two “half rhombohedra.” In spite of three 
excellent figures, the explanation would not be com- 
prehensible without previous knowledge of the way in 
which the rhombohedra are to be divided Even the 
simplest crystal forms are haid to understand without a 
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model, and one could wish, in addition to the figures, for 
diagrams of models to be made in folded paper 

One purely external fact may be noted about the 
book unlike most foreign publications, it can be bought 
neatly bound in buckram 

\V H ANIJ O Chishoi m YOUNl, 


MODERN DEVELOPMENT OF THE ATOMIC 
THEOR y 

The Arrangement of Atoms tn Sface By J H Van 't 
Hoff. Second revised and enlarged edition, with a 
preface by Johannes Wislicenus, &c ; translated and 
edited by Arnold Eiloart Pp xi + 3 1 1 (London 
Longmans, Green, and Co , 1898 ) 

T he history of the development of that department 
of science which it is now usual to call stereo- 
chemistry IS extremely interesting While it shows that 
great results often spring from small beginnings, it also 
shows that although genius may discern in apparently 
tnvial phenomena the basis of very far-reaching ideas, it 
requires the united efforts of a large number of workers 
both to extend the applications of the idea and to render 
its foundation firm and secure. In 1848 Pasteur dis- 
covered that racemic acid, itself possessing no action on 
a ray of polarised light, is resolvable into two acids, each 
of which rotates the plane of polarisation in equal but 
opposite directions, and that this property of optical 
activity IS associated with hemihedrism in the crystalline 
form Not till more than a quarter of a century later, 
namely in September 1874, did Van 't Hoff give to the 
world his ideas on the representation of chemical struc- 
ture in space Two months afterwards similar views 
were put forward by Le Bel So far as it obtained any 
notice at all, the new theory was received chiefly with 
ridicule It is now accepted by the whole chemical 
world 

Nearly all the difficulties attending the new doctrine 
were cleared away in Van ’t Hoff’s “Dix Anndcs dans 
I’histoire d’une thdorie” (1887), and since that time a new 
chemical literature has sprung up devoted to the ex- 
position of the doctrine and its application to the large 
number of examples now known This little book will 
be useful to students looking at the subject from the 
theoretical point of view And perhaps it supplies all 
that IS really desirable, inasmuch as it provides freely 
references to the original papers of the numerous chemists 
who have worked expenmentally upon the subject , and 
so, perhaps, the lack of detail as to methods is less 
likely to be felt. Dr Eiloart, the translator of the 
volume, is known as an investigator of stereo-chemical 
problems, and he has published a useful “ Guide to Stereo- 
chemistry,” based on lectures delivered by him a few 
years ago in the Cornell ^University The translation 
may be therefore trusted to represent accurately the 
views and intention of the author. The worst that can 
be said is that the exposition is in some places rather 
scanty, as, for example, in all that relates to the supposed 
configuration of the nitrogen atom, no alternative views 
being considered. There is an interesting appendix, 
containing a note by Prof A. Werner, of Zurich, on the 
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application of stereo-chemical ideas to the isomerism of 
metallic compounds, more especially to the plato- 
ammines and cobalt-.immines The configuration of 
the groups MAn, in which M is the metal and A the 
group NHjor some negative radicle, is represented by 
a regular octahedron, the metal occupying the centre, 
and the groups having their places at the solid angles 
This accounts for the existence of two isomeric forms of 
these compounds, but the reader is left to find out for 
himself in what manner the lonisable radicles which 
enter into the composition of the salts are attached to 
this octahedral arrangement It is interesting to find 
that the possibility of applying stereo chemical ideas to 
elements other than carbon and nitrogen is at last 
beginning to be recognised by chemists WAT 


OUR BOON SHELF 

The Ltnacre Reports Vol ill 1895-1897. Edited by 
E Ray Lankester, M A (London Adlard ) 

This volume contains eighteen papers published by 
Prof Lankester and his staff at Oxford since the summer 
of 189s, together with the reports of the teaching in the 
department over which he presides, and a list of the 
zoological additions to the Museum during the past two 
years 

As a record of work done in the laboratory at Oxford 
It compares favourably with the two volumes which pre- 
ceded it, and proves that the energy and perseverance 
in research of the Oxford zoologists still form one of the 
most gratifying features of the science schools of that 
University. Although one-half of the papeis m the 
volume deal with the morphology of segmented worms, 
the others treat of animals in widely separated classes, 
showing that under the guiding influence of Prof 
Lankester the school is not likely to suffer from the spirit 
of hasty generalisation on the one hand, nor from the 
evils of narrow-minded specialisation on the other 
Two papers by Mr Goodrich on the Ccelom theory 
and on the homologies of the Annelid prostomium can 
be compared with Prof Benham’s papers on certain 
Earthworms The former may be taken as admirable 
examples of biological reasoning and clear statements of 
views, the latter as examples of laborious and valuable 
investigations of anatomical details Prof. Lankester 
may be heartily congratulated ujxin this further proof of 
the stimulating influence of his teaching, and upon the 
skill and zeal of his friends and pupils at Oxfoi d 

S J H 

Anatomia Vegetate By Dr h Tognini Pp 274 
(Milan U Hoepli, 1897 ) 

Ftstologta Vegetate By Dr L. Montemartini Pp 23a 
(Milan U Hoepli, 1898) 

These two handy little manuals are both apparently 
largely based on the “ Lehrbuch der Botanik ” by Stms- 
burger, Noll, Schenck and Schimper The vegetable 
anatomy, by the kite Dr Tognini, is a good account of 
the leading features of the science More attention is 
devoted in it to the histology of plants than to their 
gross anatomy The small size of tne book necessitates 
a sketchy treatment of the subject, and the descriptions 
in several instances are meagre Thus the structure and 
arrangement of the bast is dismissed in a few words, 
while scarcely anything at all is said of the changes 
which take place in the sieve-plates However, much 
accurate information is contained in the book, and a 
great deal of the results of recent investigations arc 
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inctuded in it The illustrations are good and numerous , 
they are to a large extent either drawn specially for the 
work, or are taken front Briosi and Tognini’s work on 
Cannahs sattva 

Dr Monteniartini has succeeded in getting a large 
quantity of sound information into his short treatise on 
‘‘ l-’l.int Physiology,” and he has made it more useful by 
citing the chief literature of each subject in a list at the 
end of each chapter It is curious to note that he quotes 
the ringing expenment, as used by Hales, to demonstrate 
the ascent of water in the wood In the “Vegetable 
Statics,” however, this expenment is described to prove 
that theie is no great downward motion of water in the 
bark With regard to the problem of the ascent of water 
in trees. Dr Montemartini accepts the hypothesis which 
maintains that the sap is drawn up in a tensile state In 
each section the principal facts arc well described, and 
the book is well up to date The section on growth is 
perhaps the best in the book, and contains a short 
account of the author’s own researches The last section 
in the book is on reproduction, and too short to be of 
much use 

GAm5 Bloi^nn^ and Wotking By Thomas Bolas Pp 

212 (London Dawbarn and Ward, Ltd) 
CoNsliifcRiNi. the practical importance of glass-blowing, 
not only in physical and chemical laboratories but 
in many manufactures, it is remarkable that so few 
works have been written on the subject English 
students aie practically lestricted to \fr ShenstoneS 
well-known little book, and the i hapters in Prof 
Threlfall’s “ Laboratory Arts ” The present work, which 
IS based upon a course of lectures given by the author in 
connection with the Technical Education Committee of 
the Middlesex County Council, is quite distinct in char- 
acter from either of these, and in some respects, perhaps, 
IS less suitable for a beginner The opening chapters are 
devoted to glass-working tools, the most important of 
which, of course, are the blowpipe and the bellows The 
remarks on these are practical and lucid, the author 
showing that the ideal blowpipe and bellows differ con- 
siderably from those usually found in chemical and 
physical laboratories The chapter on minor tools and 
appliances is very full, although many of the instru- 
ments described aie but rarely used by professional 
glass-blowers 1 he chapters on glass manipulation con- 
tain nothing essentially new, the only points which seem 
somewhat unorthodox to one accustomed to the (icrman 
style of glass-blowing being the method of making the 
inside seals in “ traps,” and the use of lead glass The 
author is a strong advocate of the use of the latter, and 
indeed regards the blackening in a reducing flame as a 
positive advantage to the beginner, as compelling him to 
work with a flame in which the combustion is complete 
The latter part of the book gives instructions for making 
small decorative articles at the blowpipe, with notes on 
the preparation of enamels and coloured glasses Many 
useful recipes aie given throughout the book, mostly 
published lor the first time, of which the various inks 
for etching and printing on glass may be specially men- 
tioned If only as a collection of practical hints, the book 
IS certain to be found on the shelves of all amateurs in this 
fascinating art 

Experimental Mechama. By O H Wyatt, B Sc , 

ARCS Handbooks of Practical Science, No in 

Pp. 54. (London Rivingtons, 1898 ) 

A NUMBER of simple experiments in mechanics, most of 
them quantitative, are described in this book The ex- 
periments are capable of being performed by pupils who 
can understand the descriptions of them, ana tney will 
train the hand, mind and eye to work together. 
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LETTERS TO THE EDITOR 
[ The Edilot does not hold himself responsible fot opinions ex 
piC'Sed hr his ion espoitdetils tieilhn tan he undeitake 
to letuiii, or So coneipnul ‘With the writers of, rejeited 
manusinp/s rtit‘ndcd tot this at any olhei part 0/ Na i t ki 
Ac no'ue IS taUn of anon) mens lOmmnn cations ] 

Notes on the Bugonia-Superstitions,— The Occurrence 

of EnstaUs 1 enax in India 

In consequence of a notice published by Baron C R 0»len 
Sacken in NAri'RR (vol xlix , p 198, Decemlxr 28, 1894), re- 
miesting the public for information about the folk lore of the 
Oxen iMtn been, I made to him several communications, most of 
which were incorporated m his subsequent works namely, 
“ On the Oxcn-liorn Bets of the Ancients ” (Heidelberg, 1894), 
and “ Additional Notes in Explanation of the Bugonia Dire,” 
&.C (rW, 1895) * Continuing since in the researches, I have 
1 collected ijic following notes, which I trust you will allow me a 
I space to publish, inasmuch as the latter vvork (p 4) conlains 
ihe author's indication that he sh.ill thereby concluile his pub- 
lications on this subject — 

(1) Ike Occurrence oj the Rees in a 'skull — Besides the two 

instances of this incident quoted m ‘ O B” (pp 64, 3) from 
Herialotus and from Patterson, we find another case in Purch,is's 
“Pilgnmes” 1624, Part 111, ) 111 p 627, where Geo 

Berkeley, the English merchant (r 1605), narrates from his 
(itrsunal observations that Lmiiiia was then so much devastated 
by the Russians that, her woods were “slrowed with bones of 
the dead carcases, and himselfedid once in one of those woods, 
eate Honey mu of a man’s skull wherein a swarm of bees were, 
and bred as it hanged cm a Tree ” 

(2) Chinese Pons tn Relation to the Sn^onta — Mr O B 
Buckton, in tiis “Natural History of Erista/is tinax," 1895, p 
79, gathering from “OB ”, includes Japan and China among 
the countries that “have been all more or less affectexl by this 
strange idea ’’ ShuuUl a reader infer from this ^wssage that the 
Japanese and the Chinese ever dreamt of the breeding of honey 
bees Irom bovine carcases, gross must lie his blunder He can 
find in “ O B ” a reproduclioii of mj clear statements of the 
absence from those nations of this belief (p 20), and of the 
early Ja|)ancse discrimination establishetl between bees and drone- 
file’s (p 33/ 

However, ihe exposition of Mr. Buckton could excellently 
apply to the* case of the Chinese, provided the term “ Bugonia 
superstuion ” be used in such an extensive sense as to cover all 
allied beliefs derivable from the confusions of bees and drone 
flies As the result of my research for three years past, I can 
now enumerate altogether three instance s of such beliefs from 
Chinese source firstly, a notice of a literatus m the liegmning of 
the scventcenlli century, who apparently mistook some Enslalis 
for honeybees (sec NaIURF, vol 1 p jo, May to, 1894). 
secondly, an inveterate fallacy current among the renowned 
naturalists in China that ihe bees use human urine for mami- 
facluring honey- (“O B p 19, “ A. N pp 17, 19-20), 
an<l thirdly, a passage which I have lately found in “ Koo kin- 
lu shu iseili ching ” (Peking, 1726, bee IV , 10m Ixviii, “ Ki 1 
pu vvei kau,” 1 fol 2, b ), and reads thus - “ Should a hen s 
egg turn into bees or wasps, it would portend the town where it 
hapiiens to become totally cvacua'ed in subsequent time ” 

Here I may add that, allbough ihe Chinese were singularly 
free from the liatren sjieculalions on the artificial breeding of 
honey bees from dead oxen, yet lliey did not escape the invasion 
of another enterprising illusion, which might have rivalled the 
Bugonia-crazc in its absurditj It is described by Chang Hwa 
(232-300 A i> ) m his “ Poh wuh chi ” (tom iv f 7, a, Jap ed , 
1683) — “ Tear the Turtle {I'rioiiyx) into pieces about as large 
os stones used in the game of Ki (a sort of chess), mix them 
well with Ihe juice of the Chih hitn (the red variety of 
Rniaranthus manymtanus], unci bury them underground in a thick 
envelope made of the Imperaia-graas . thus, after ten days, you 
will find each piece of flesh changed into a turtle ” Another 
Iiook, named “ Pi ya Kwang-yau,” is said 10 relate “If a 
carapace of the turtle be wrapped with the Amaranth and placed 
I For krevity’s ukc I shall uw in this artick ihc sbbrevialions “O II 
and "A N ” respectively for these works 
s So, Li Shi Chin.^one of the jircatest naturahsti China ^has ever pro 

“ Out of the fetor came forth deity , and out of the decay came forth 
mystery" (“PanIMu Kang muh, nl , “Mih fang ') 
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on damp ground, it turns into another turtle now there are men 
who use to divide into pieces the turtle's flesh, and by adding to 
them the Amaranlh-juice, change them after fen days to turtles 
as minute as joung silkworms, which they throw in ponds under 
the name of ‘Seedling-Turtles’ (Chung Pithy' (“V’uen-kien- 
lui-han,” 1701, tom cdxli., art " Pieh ”) ‘ These preposterous 
schemes of multiplying by gemmiiiarone process one of the 
dainties dearest to the Celestial’s palate, were doubtless an out- 
come of erroneous observations, whereby those credulous folks 
mistook for newly hatched turtles some insects of a turtle like 
conflguratinn with the habit of thronging about the putrid animal 
substances ’ 

(1) Japanese Lores (ottcerntng Enstahs Unax —“In regard 


o The’ composition of honey and the confusion of the honey- 
.L r .j- . 1 .u- 7 ie nation was fai 


, , bee 

with E tenax [ef (2) supta ], the Ja^ese nation was far in 
advance of its neighbours" (“A N p. 19) Only single 
instance somewhat analogous to the old western stones of the 
Wasp and Hornet generated from dead horses, I have recited m 
Natoke, tibi supra, from a Japanese work This is the belief 
in the “ Horse Hair Wasp," so called from the popular notion of 
an ichneumon fly whose ovipositors resemble horse-hairs, that it 
IS a metamorphosis of the latter , ’ while, as llaron Ostcn-Sacken 
aptly expounds, the alleged Horse-bom Wasp and Horse-born 
Hornet arc both the issues of the ancients’ confusion of Uelo- 
philus and Gastrophilus, with the hymenopters in question 
(" O. B pp 53-55) 

“The occurrence of E Unaeoi Japan is of very longstanding 
. . the people did not confound it with the bee ’’(“O B 
P 33, note, cf " K N ,’’pp 20-22) This Japanese immunity 
from the tatnt of such a widespread superstuton, appears to he 
matnly due to thetr early ignorance of the bee keeping * Al- 
though Japan IS not destitute of the indigenous bees(c/ Kaibara, 
‘^Yamato Hongd," 1708, tom xiv foT 13), the comparative 
paucity m the old Japanese literature of the allusions to honey 
and bees, and a definite register in the national history of a 
failure in introducing them from Corea in 643 a d (“ Nihongi," 
lib XXIV ), together with the striking absence from the Japanese 
language of any native name of honey,* ate sufficient to preclude 
any ickas of the original familiarity of the Japanese with 

This primitive ignorance of the honey-keeping certainly gave 
great impulse to the early establishment by the Japanese of the 
demarcation between the bee and the drone fly ; which latter 
^teron they have properly grouped with its allies, such as 
TaPanus, lielophtlus, and Gasirophi/us, under the general 
onomatope “ Abu," which corresponds with “ Mang,” the 
Chinese appellation after their humming sounds — from the 
former, no doubt, descends the modem Japanese name of E 
tenax, “ Bun-bun ” (</ “ O B p 20) 

That the Japanese were early acquainted with the rat tailed 


», tho PurpilMC (/’vri 


” attributed to Liu Naan (r 179- 
h mentions this sympathetic power 
nc comprises besides alt species of 




p 343, Augus 
- daviliih th 
u its alleged 


in a pRs&age in tbe ** Book 
Pkyiolatca (for the latter 
i3t *896) as the type* of 


of Changes, ' where occu 
Kee roy letter in Naturi 
diabolical plants, by 

dciMCcaiion of the Pui » 

(Chang Urh Ki, ** Hau ngan bien hwa, tome i , Wu Ki Shun, ** Sblh wol 
ming-ebih'tu kau.*' ed Ono. tome ili fol ig A) It ma ctirioaA contingenc 
that the word " Amaranth ” i* derived from Greek words— a, privative, ar 

fitapaiw, to wither (Loodon. “Kncyr’ " 

Also there le a Chtntae belief in a -. 
turtle’* (Pith hia}, said to originate in < 

(** Yuen kien lui han,' /c , Chang Urti 
probably oriien from their confueion of some parasHic flat 


nr 


" Kncyciopisdis of Pinnu," i860. ] 

,f i» « -iscemi distfase called ^'parasitic 
' rtle flesh with the Hien 
iK/ni), wh ■ 


s cr Pliny, H N , ai so “ Sicut asinorum sc 

IX alus quaedam in alia " In Chinese glossaries there ar 

founded on the resefflblanca to the turtle Certain aquatic Hater 
it-f Betostoma imhca) that are perhaps the oriain of the " Seedling 
" ‘'“Z’ Tagaina " or^‘ turtle u rice field " 
tienununa, Wakan Sansai dsue, 1713, tome liii ) 

3 For the asaimUa^ of the ichneumon fliea with the wasps, cf Pliny, 
xi S4 “ Vespae q||p idineumona vocontur " " Ma fang ’’ Oilerally, 
harse-wasp) occurs jMChinsae , here, however, the epithet “ horse” oigpifiaa 
“ large ” frf Kaibag 1/ cU . tome ix. fol 10. d). 

* Even in the sg||knth century the domestication of the bees must have 
been unknown, at init In some western provinces for the fact Is par- 


-kularly calletf attention to 

to Rome by a^ pnnee in l^flsht 


tnno '^in’mMl paesi Apl, 
"(‘■Br ’ 


Isola^el Giapone, Ulna, tflSs, Brit Mua., 10,03s a. 1, fol s, 

• Only word svefusad it) Tyian for honey is ‘‘Mitsu ” (or ‘‘ Mlchi" in 
its ohsoKts form), boro a madinuition of Chinese “ Mlb,” and that lha 
honeybee is " Mltsu-bacbi," composed of tha heterogeneona words 
“ Wiimyfl Shfl," written In the tenth centnry, tomes xvl and xix ) 


larva of E tenax, is evinced m a cyclopaedia compiled m 1713, 
wherein the imago and the larvie of the fly are figured and 
desenbed distinctly (“ A D.,” p. 20). In an old vernacular 
leecbcraft, the so called “Long-tailed Dung-Worm" (Onaga- 
Kusontushi), the larva of the fly, was presenoM as an invaluable 
cure for rickets (Kan) (Terashima, as quoted in foot note 4) 
Baron Osten Sacken already gave from my communication to 
him a popular rhyme said to ^ efficacious in keeping this larva 
away from outhouses (“A D.,’’ p 21) In some provincial 
versions of the rhyme, the larva is called “ Kamisake-mushi ” or 
“ Kamisake lord " (t e Worm-or-Strumpet who avoids the 
[Shintoist] (lods) ' “Fibian," a Japanese antiquary, under- 
stands this cursing poem to have lieen composerl by a xealous 
Shintoist, who nii^ht have directed it against the Buddha 
Sdkyamuni, whom it represents by the loathsome larva, and 
whose birth took place on the day named in it (\'ama7.aki, 
“Seiji Hyakudan," 1841, chapter xli) This remark points at 
the remote anliquily of tlie Japanese acquaintance with the ver 
h queue de rat , for, according to it, the verses must have sprung 
in an epoch when the native and Indian creeds were jet con 
tcndin^greatly in Jnjian 

(4) The Mithratc Assoitation of the Bees with the Lion and 
the Oxen — Dr Frnest Krause, in his article, “Die mytho- 

S sche I’eriode dcr Entwickelungsgeschichte,” in " Kosmos,” 
r IV , B viii p 350, Laiipzig, 1880, ascribes the triple 
association of these creatures to the amalgamation of the Christian 
legend with the classic stories Nevertheless, the fact that these 
trio were long m existence ill Persia, before the introeluction of 
Christianity Into classic regions, is evndcnt from the ancient 
cultus of Mithras, in which one who was initiated into the mystic 
grade of Lion had to “ wash his hands with honey collected by 
bees who are Oxen-begotten " (Thomas Taylor, “ Select Works 
of Porphyry,” 1823, p 181) ; added to which, on an ancient 
cylinder of recent discovery, those persons presiding on the 
I-eontic rites, are said to lie represented in the tunics and 
stoics coverevl with the design of honey comb (F Lajard, 
“ Recherches sur les Cubes publics et les Mystires dc Mithra," 
1867, 2e Section, p 240, reqq ) 

(5) Astronomical and EUmental Explanations of the Bugoma 
Myth — In his “AN ," pp 12-13, Osten-Sacken names 
the three methods of treatments of this myth by the com- 
mentators on the classic passages that concern it To those 
three, I may add as the fourth the following explanation by \ 
deOubernatis, who endeavours totieat the myth astronomically 
“ -According to Porphyrios, the moon (SelenI) was also called a 
bee (Melissa) Seltn^ was represented drawn liy two white 
horses or two cows , the horn of these cows seems to corresjxmd 
to the sting of the bee The souls of the dead were supposed to 
comedown from the moon upon the earth m the forms of bees 
Porphyrios adds that as the moon is the culminating point of 
the constellation of the bull, it is believed that bees are horn in 
the bull's carcase Dionysos (the moon), after having been torn 
to pieces m the form of a bull, was born again, according to 
those who were initiated in the Dionysian mysteries, in tho form 
of a bee ; hence the name of Bougencs, given to Dionysos 
(moon) Sometimes, instead of the lunar bull, we find the 

solar lion "(“ Zoological Mythology," vol 11 p 217, London, 
1872) The fifth method, as it might be, seeks in the Bugoma 
an "elemental ” myth, as we find it in F Lajard's work, quoted 
above. According to this authority, the Ox and the Lion appear 
to have sjmhollsed in the creed of ancient Persians what the 
Chinese have designated respcclivtly with the terms of “ Yin ” 
(“ negativeness ”) and “ Yang ’ (“ positiveness") (cf my letter in 
Nature, vol li p 32, November 8, 1894) ; and the Mithraic 
association of the J.«ontic grade with honey (compare last para- 
graph) is solvable by the reason that honey contains nn essence 
extremely combustible (extremely “ positive ’’ in Chinese 
philosophy), which is wax (p 242) It is highly probable that 
the association of the bees with the oxen existed in the same 
cultus of Mithras (J, Taylor, 7 c ), as we can adduce it from the 
Persian cosmogony, which states that, the First Bull, the first of 
all beings created by Armurd, having bcert slain hy the jealous 
Ahnman, his soul, the Ized Goschocum, issued from his left 
shoulder, and after collecting the sperm of the terrestnal bull, 
earned it to moon, where u became the germ of all creatures 
(tee Lajard, p 49 ; cf. the Dionysian stoiy in (4) supra) 

(6) Bugonia-Superstitions in India — (Jnce I communicated 


1 So a nuUc varaion rum " Since iong ago 1 
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to Baron Osten-Sacken my suggeiuon of the poaaibihty of find- 
ing «ome traces of these superstitions from an Indian source ; 
but It met his negative remark in “A. N sub fin, chiefly 
grounded on the aileged lack till that time of any report firm 
enough for the inclusion of B. teuax, among ihe Indian fauna 
In a work of N Mttller, however, we have lately found de- 
scribed an old silver vase made in India, which has engraved 
thereon Kamadcva (the Love) in the act of producing Totma 
(the Force) It represents the infant god riding on his quiver,* 
from which a lion is issuing forth, while the quiver rests on the 
back of a bee, and, as is well known, a chain of bees forms the 
String to the god’s bow. Another mythical picture of Totma 
described by the same author is a lion producing out of his 
mouth a swarm of bees and a cow (“ Glauben, Wlssen, und 
Kunst der alten Hindus,” Mansig, 1822, B I , S 553, seqg ; 
with Tab I , Fig II and 12) From these figures we are 
perhaps right in I^lieving that the Hindus were not totally un- 
affMted with the Bugonta-myth , and if it be so, how anciently 
the myth existed in India? This is the question which I 
should solicit assistance from any of your readers to elucidate ” 

(7) The Oecurrence of Enstahs ttnax tn India — To supple- 
ment the last paragraph, it will be interesting to introduce here 
the following letter from Mr E E Austen, of the British 
Museum (Natural History), which I owe to his kindness — 

“ November 16, 1897 

“ Enstahs teuax, /.. has never been recorded (at any rate, 
lunder Its own n.ame) from India However, in 'a collection of 
Diptera from India belonging to the Bombay Natural History 
Society, ahd at present in my hands for determination, are four 
specimens which, in my opinion, undoubtedly belong to this 
species I have not time just now to make minute examination, 
but so far as I can see these specimens agree j^rfectly with the 
normal European form If there are any differences, I do not 
think that they can possibly be of sfenfie value Of the four 
s|)ecimens in question one is unlabelled , the other three 
are labelled respectively—* N W P ' (North West Province), 
* Himalayas,' and ‘ Musoutie ' I may add that the Bombay 
Natural History .Society's collection also contains five specimens 
(not labelled with precise localities) of E perltnax, L — a 
species which closely resembles E tenax, and has identical 
habits. In England, at any rate, it is often the more abundant 
of the two 

(Signed) “E E. Austen” 


In a Buddhist .cyclopsedia in Chinese (Tau-ngan’s “hah-yuen- 
chu-lin,” completed 608 a d , ed 1827, tom xxviii. fol. 12-13), 
there is a quotation from an Avad&na Sfltra, giving account of 
how Ananda found in a pond near Radjagriha, which receives 
all sewerage of that city, a huge worm several tens of feet long, 
and without limbs, amusing itself among refuses, rolling, raising, 
and lowering The question as for the cause of so unpleasant an 
animal, the Buddha answers by tracing it to a long past aeon, 
when an avancious abbot cursed good monks with very un- 
wholesome words, which effected the malefactor’s transmigration 
to such a disgusting life Here, the worm in ordures is 
described too briefly, but its figures, except the exaggerated sire, 
forcibly put me in mind of a similar account of the “Ixing tailed 
Dung-Worm ” by a Japanese author (see “AN ," p 21) , 
which leads to the view ihat the Indians took early notice of 
the rat-tailed larva of some Enstahs 
(8) Stingless Bees besides Enstahs tenax — From the instances 
I shall give presently it will be evident that the readers must 
take precaution against the hasty identifications with the 
Enstahs of all so-called “ stingless bees.” Thus, Prof A 
Merx, of Jena, suggests the pos.sible identity with E. tenax of 
certain stingless bees in Abyssinia, which J Ludolf records in 
his *• Historia Athiopica," 1681, lib I, chap. 13 ("O B ,” 
p 67^ But it IS too evident from the following words that the 
identity is not true — " De hocaccipiunt Habessini Mel agreste 
. . Quia verd acuteo carent, la tenebrd se tuentur , sub terra 
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enim favos condunt, angustissimo introitu, quern viso homine 
quinque vcl sex implcnt capitula sua solo u.^ualia ponentes, tarn 
solerter, ut acutissimos oculos fallant " Two manners of the 
“ sungless bees ” in the Western Hemisphere are respectively 
described by Fernander d’Oviedo (1478-1557) and H Schmirdel 
(f 1534-54) both agree in building their nests inside of trees, 
where they make white excellent honey (Ramusio, “ Navigationi 
' ''"'egi,’ Venetia, 1606, fol 51, A, Purchas, •* Pilgrimes, ’ 
HI, I vii , chap 4) (Jne who reads Astley’s “Col 
m” (1745, vol 11 p. 355), might naturally be struck with 
the thought that there E tenax is meant by a “Drone-Bee” 
that “ frequents the villages [in the western coast of South Guine.s] 
. but yields no honey’ ; on examination, however, of the 
original of this passage, we confirm other insect is meant thereby, 
as the statement has this qualification — “ [They] hurt noboriy 
unless provoked, and then their sting causes great and dangerous 
inflammations” (J Barbot’s “ Descnption of Guinea,” in 
Churchill’s “Collection,” 1732, vol 1 p 116) 

KuMAOUbU Minakaia 
7 Effie Road, Walham Green, S W 


P S — It may be not amiss to note here that the Spanish 
Benedictine, Benito Feyjoo, in his “ Theatro Critico Universal ” 
(Madrid, 1734, tom iv p 198), devotes a chapter to the 
Bugonta, where he refers to Sperling’s failure to fiqd any bees 
from dead oxen while serious pestilence wa4 prevailing among 
cattle in Wlirtemlierg (see “O B ,” p 61). He continues 
“ Doctor Don Joseph Ortir Barroso, the learned physician in the 
city of Utrera, experienced Ihe same failure on two several 
occasions of similar epidemic that visited the territory of Sevilla. 
The latter observations conflict with the solution which F 
Sacha seeked to apply to the case of Sperling’s (allure, by attn- 
bulingit toihe too cold climate of Wurtemberg for the bees ; for 
the same failures were exjierienced in Andalusia, which is a 
quite warm country ; while such coldest countries in the north 
as Russia, Podolia, 8.c , have great abundance of the heev, 
causing very cheap sale of honey and wax in those parts ” 


Rainfall and Earthquake Periods 

Wi 1 It reference to the remarkable letter of “ A B M ,’’ which 
appeared in your number of this week (May 19), p 31, as to the 
recurrence of cold and wet periods at about thirty five years’ 
interval (measuring from the centre of one such period to that of 
the next), I beg leave to call attention to the fact that thirty-five 
years represents a marked period of recurrence of maximum 
frequency of earthquakes, as I showed in a paper which wa.s 
submitted to the Royal Irush Academy in 1887, but not pub- 
lished. That a relation should exist lietween earthquakes, 
volcanic disturbances, and the atmospheric conditions which 
determine wet and dry periods, seems to me more reasonable to 
accept d /non, than to assume that these jihenomena are quite 
independent of each other. 

From Mallet’s Catalogue of Farthquakes I have compiled a luit 
between the dates 365 and 1842, showing the intimate relations 
between the shucks and immediate and violent atmospheric 
perturbations on those occasions (about 500 in all) ; this list 
could be very much extended for more recent times from F’erry’s 
and Falb’s lists, and would be a valuable contribution on the 

^ut discussing simply the figures presented by your cor- 
respondent from this point of view, very interesting results 
can be shown I begin by assuming {a) an intimate though 
undefined relation between most great earthquakes and intense 
volcanic action , {b) intense vulcanic action in one or other of 
the great volcanic centres oc lines of action during certain 
peiK^s, giving rise to the emission of vast quantities of ga.ses 
which rise into the upper atmosphere, and disturb or influence 
the upper currents , and (c) that the upper currents of the atmo- 
sphere are more and more looked on as dominating meteor- 
ological phenomena. Hence a dependency in the meteorological 
conditions which determine maxima of drought or wet, on 
maxima of volcanic action, but not concordance as to date or 
period. These lag upon the former. This may be roughly 
shown from the fibres given by “A B M.” He gives the 
following dates as maxima of wet periods 

The commencement of the curve corresponds to about the 
year 1827 5, which of itself will be found to represent a year of 
maximum intensity of earthquakes (it is interesting to note the 
recordfor June 3of that year in Mallet’s Catalogue “Martinique ” 
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“ At the ume time the ram fell after sixty six days' drought, no 
such instance of dry weather in the West Indies was remem 
bered) The next minima (of wet) would correspond to_l862 5 
(great earthijuake in Greece, 26 Dec /61, and eruptions of 



Vesuvius accompanied by earthquakes), and the last, to 1897 5, 
which fairly corresponds to the great earthquake of A^ni, 
so fully noticed in your journal, as one of the most intense of 
modern times ^foreotcr, these figuies may be 
presented otherwise Taking the great earth 
quake of Lisbon as of dale I7SS, roughly we have 
the annexed succession of years showing at the 
two extremes the dates (approx ) of two of the 
greatest earthquakes of modern times, and to 
some extent showing that thirty five years re- 
presents a period of maximum earthquake action, 
and agreeing roughly with the intervals of extreme 
drought and with periods of great volcanic activity 
As rcgartls the year 1825, it is interesting to 
note that Mallet's Catalogue gives for July 26 
and 27 of that year, "One of the most tremendous 
hurricanes on record occurred in the West Indies ” 
Of course a gnat deal has to be said as to the locality of the 
earthquakes, and as to the volcanoes to be considered I 
certainly look on those of the Andes Cordillera as of prime 
imjiortance by their influence on the upper currents 

Rojal College of Science, Dublin, J 1 * O’Reiiiy 

May at. 

Ebbing and Flowing Wells 
A CASE somewhat resembling those previously described 
(Nahirr, May 12, p 45, and May 19, p 52), occurs on the 
dormant volcano of Barren Island in the Andaman Sea The 
only (comparatively) fresh water to be found on the island 
reaches the surface m the form of hot springs, which gush out 
close to the shore at the breach through the ancient cone The 
springs are due to the percolation of ihe drainage water beneath 
the most recent lava streams, which have not yet fully cooled 
down The level of the springs rises and falls with the tide, 
and the lower part of a well, which I caused to be dug in the 
ash about twenty yards from the shore, filled with hot water at 
the flow of the tide, and ran dry at the ebb The bottom of the 
well was between tide leveb The water is brackish, but rather 
less so at high than at low tide, the reason of which appears to 
be as ftillows The porous volcanic materials of the island below 
sea level are saturated by the water of the sea, the surface of this 
inland subterranean water rising and falling in connection with 
the rise and fall of the sea tide The drainage of the amphi- 
theatre, then, soaks downwards until it reaches the inland 
salt water, over which, on account of the dilTercnce in specihc 
gravity, it flows onward to the sea \t high tide, therefore, thi 
drainage reaches the sea through materials which have been 
comparatively little welted by salt water, while at low tide it 
percolates through, and washes, ejecta from which the salt water 
nas just retired The phenomenon is, of course, complicated by 
the difference in time between the inland tide and that at sea. 

The springs are described in some detail in Mimoirs Gtol 
Sttrv hid , vol. x\i p 274 (also Keiotds C S I , vok xxviii 
pp 3t. 34) F. R. Mali t r 

May 25 


NAVIGATJON 

XT AVIGATION, in its widest sense, is generally de- 
-*■ ' fined as the art of conducting a ship from port to 
port, and may conveniently be divided into coasting and 
gtiiding the path of a vessel across the trackless ocean 
Coasting IS pnncipatly pilotage, assisted by a few rules 
based on geometry and plane trigonometry, combined 
with a knowledge of that oldest and most valuable of 
seamen’s friends, the manner’s compass. A knowledge 
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of the compass in Europe is much older than is generally 
supposed It was certainly used as far back as the 
beginning of the thirteenth century 

The compass plays a still more important part in 
deep sea navigation (with which this paper is more 
particularly concerned), which is so closely allied to 
nautical astronomy that in one sense of the word it 
includes it, whilst in another it distinguishes the terres- 
trial methods of finding the position of a ship at sea, 
from the more accurate methods of locating her where- 
abouts, that the researches and labours of the astronomer 
have placed at the disposal of the navigator 

The earliest efforts of the seaman, when he \ entured 
out of sight of land, were directed by the compass, which 
of late years has been imme.isurably improieo, and by a 
log for measuring the rate of sailing, which has become 
almost as obsolete as the plane sailing and the plane 
chart by which he estimated his position This method, 
proceeding on the assumption that the earth’s surface is 
a plane, was fairly accurate for moderate distances near 
the equator, or even in higher latitudes if the vessel sailed 
on, or near a meridian, but was quite incapable of 
measuring differences of longitude, and if used, for 
instance, on a westerly course from Cape Clear, vvould 
produce an enormous error, if the departure or westing 
was taken as the difference of longitude Owing to the 
uncertainty and variability of the wind, sailing vessels 
altered their course so often that, to save the labour of work- 
ing out the difference of latitude and departure foi each 
course and distance by trigonometry, the traverse table 
was introduced It is simnty the tabulated values of the 
sides of a number of rignt angled triangles, where the 
hypothenuse is the distance, the perpendicular the de- 
parture, the base the different e of latitude, and the course 
the given angle By means of this table it was easy to 
et the difference of latitude made good, by taking the 
ifference between the sum of the northings and south- 
ings, and the departure made good, by subtracting the 
eastings from the westings, or vue versd This was 
called resolving a traverse The inability of plane 
sailing to afford the difference of longitude led to the 
introduction of parallel sailing, middle latitude sailing, 
and Mercator’s sailing, and the inestimable chait that 
bears the name of the latter It is easily demonstrated 
by solid geometry, that the arc of a parallel of latitude 
between any two meridians is equal to the corresponding 
arc of the equator multiplied by the cosine of the latitude , 
so that if a ship sails on a parallel, it is a simple 
operation to convert her meridian distance or departuie 
into difference of longitude But a ship does not always 
keep to a parallel , in sailing, however, from point to 
point, she must leave one parallel .ind arrive at another. 
Now let the portion of the rhumb line between these two 
paiallcis be conceived to be divided into infinitely small 
parts, which vvill be sensibly straight lines on each of 
which IS a triangle representing the corresponding differ- 
ence of latitude and meridian distance Then the de- 
parture will be the sum of all these meridi.an distances, 
and must be equal to the arc of a parallel somewhere 
between the two extreme ones In middle latitude sailing 
It IS assumed to be equal to the arc of the parallel that 
lies midway between the one left and that arm ed at, and 
the difference of longitude is obtained as in parallel 
sailing, substituting the middle latitude for the parallel 
Though the above assumption is not strictly accurate 
(the real parallel always lying on the polar side of the 
middle latitude), the results deduced from it in favour- 
able cases are such very closer approximations as to be 
preferable to those obtained by Mercator’s sailing, which 
IS theoretically irreproachable 
About the inidulc of the sixteenth century, Geiard 
Mercator introduced the chart which has since borne his 
name, in which the meridians are all parallel and the 
degrees of latitude increased towards the poles, and on 
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which- the rhumb line (or loxodromic curve which on the 
spheCe is a spiral approaching nearer to one of the poles 
at every convolution) cuts every meridian that it crosses 
at the same angle Mercator does not seem to have 
understood the principles on which his charts should be 
constructed, for he left no description of them, nor were 
they even accurate, and it was left to an Englishman, 
Wright, to demonstrate that, as m making the meridians 
parallel the meridian distances were being increased m 
proportion to the secant of the latitude the lengths of the 
degrees of latitude must be increased in the same ratio 
This IS obvious from the fundamental formula of parallel 
sailing On this pnnciple Wright proceeded to construct 
a table of meridional parts, by means of which we get a 
meridional difference of latitude which bears the same 

S rtion to the difference of longitude as the true 
snce of latitude bears to the departure We h.ave 
then two similar triangles with the course as a common 
angle, either of which can be resolved by the rules of plain 
trigonometry Now, whilst this method is in all cases 
theoretically accurate, in finding the difference of longitude 
in a low latitude corresponding to the distance run and 
the difference of latitude, if the course 
be near east or west, its tangent being ^ ^4.' Ws 

large will rapidly multiply any error m W/i., 
the meridional difference of latitude 
(due to neglecting decimals, for the \ 
parts are generally given to the \ \ 
nearest whole number), and thus pro- \ 

duce a large error in the difference \ -- - 

of longitude, whereas the departure \ y< 

multiplied by the secant of the middle \ 

latitude would not be open to the same \ 

objection , besides, the course would \ 

approximate to a parallel, and so \ 

small would be the error from \ 

treating the middle latitude as such, 
that the result would be practic.illy ‘'r, 

if not scientifically accurate For i 

reasons of a similar nature the 
( nurse and distance run from day 
to day, if sailing near a parallel, aie 
better found by middle latitude sail- 
ing, especially in low latitudes, unless 
the ship crosses the equator, when p,, , _sho«iMg ihe 
the portions on each side of it ought mimiimm istm 

to be obtained separately if this method ' I'" \ 

be used In all cases where the fore- _ a 

going conditions do not obtain, SmA 

lecourse should be had to Mer- 
cator’s sailing In a doubtfbl case the course and 


must have been long known to mathematicians and 
astronomers, is in a work on navigation by Captain 
Samtiell Sturmey, published in the middle of the seven- 
teenth century, in which the gnomic chart is described 
'Ihe gnomic chart is to great circle sailing what 
Mercator’s chart is to the sailing of that name, and this 
old navigator gives rules how to convert a log slate into 
a chart on this projection so that the great circle courses 
can be read off with a protractor Whilst great circle 
sailing can never have been forgotten, even if little 
practised, the gnomic chart seems to have dropped out 
of men’s memories, for two centuries later it was redis- 
covered simultaneously by Mr Godfray, of Cambridge, 
and Captain Bergen Within the next few years Knorr, 
Hillarett, Jensen and Herrle all biought out gnomic 
charts more or less like Oodfray’s, of which Heirle’s 
seems the best and most convenient for finding the 
distance as well as the course Before, however, the 
gnomic charts were reinvented, lowson introduced a 
diagram and set of tables for facilitating great circle 
sailing By means of the diagram the vertex of the 
required great circle is found, and then taking the 





successive courses and distances out of the tables is a 


distance might be calculated by both methods, and the - mere matter of inspection A few years later Deichman 
results compared For the purposes of steering, the , ende.avouied to improve on Fowson’s diagram, and 


course IS only required to the nearest degree and, as a 
xcneral rule, for computing the distance to the nearest 
minute. If, however, the course be near e,ast or west, its 
secant, being large and changing rapidly, is required to 
the nearest second to obtain the distance accurately As 
the seconds are of no use, except to get the secant 
exactly, they may be done without by observ ing that the 
required secant will exceed its tangent, whii h is in the 
computation already by the same amount as the nearest 
tangent in the tables is exceeded by its secant 
Except the ship is being navigated along the equator 
or a meridian, none of the foregoing methods give the 
shortest distance between two points on the globe, nor 
the courses to steer to attain it This can only be 
iccomplished by great circle sailing. A knowledge of 
xreat circle sailing is much older than is generally sup- 
posedj though it is only of late years that it, or a 
modification of it, has been at all generally practised, 
■md even now it is not ns much used as it ought to be. 
The earliest record that I have been able to find of the 
Application to navigational purposes of a principle that 


Brevoort brought out a somewhat similar di.agram to 
accomplish the same object Lecky has pointed out 
that great circle courses, within certain limits, may be 
I taken out by inspection from Burdwood’s (and other) 
azimuth tables, and almost without limit from his own 
A, B, and C tables Lecky, too, gives short niles for 
computing the first course and distance. With all these 
methods open to the navigator, great circle sailing ought 
to come to the front One of the drawbacks to it is that 
in the parts of the w'orld where it would save most dis- 
tance, It leads through inclement regions and amongst 
ice, and not the least of Towson's merits was showing 
how to combine it with parallel sailing so that, with- 
out going to a higher latitude than was desired, the 
shortest track could be followed He finds either by 
calculation or his tables the two great circles passing 
through the points of departure and destination whose 
vertices just touch the limiting parallel The vessel 
is navigated along the first arc till the parallel is 
reached, along which she is kept till the vertex of the 
second circle is attained when she takes the great 
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•circle arc to her destination. This is demonstrably 
the shortest distance between the two places under the 
£iven conditions. 


or tr>£let8 if the last course it required, to see if the ship 
IS keeping on the samegr^t arcle. Unfortunately, it can 
only M used approaching the equator or m calculating a 


rigorous method has been much magnified. It is 
necessary to find the distance accurately (or even 
all) every day, and the first and last courses are e« 


IS not already shown how the courses alone can be quickly ob- 
■en at tamed in other cases, independent of the innumerable 
easily ways of getting them by inspection, and the graphic 


and quickly worked with the two co-latitudes and methods of Airy and Fisher, besides which there are 
difference of longitudes (two sides and the contained vanous protractors and mechanical devices for those that 
angle to find the angles at the base) , and for this pur- favour such methods 


t IS near enough in practice to take out the logs to Now, wh 
or four figures. This is the same formula as for enable the 
Mimuths, which explains why great circle courses of his port 
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can be obtained from azimuth tables. Towson gets a as snakes 
right angle at the vertex, and so obtains brevity of solu- noting thi 
<ion Now I will introduce a short method of my own, general id 
which 1 always use when the conditions are suitable. It or even ri 
IS a very general practice to settle on the point to cross b^ond ti 
the equator according w the season of the year. Pro- ameted fa 
ceeding from Cape Leefrwin to Cape Guardafui, for in- in the dai 
stance, to be well to windward in the south-west monsoon, by dead i 


Now, whilst the foregoing methods are all sufficient to 
table the navigator to obtain the bearing and distance 
' his port or destination, they are far from being irre- 
proachable as a means of finding the 
daily position of a ship at sea, though 
they are always used for this purpose 
in case no better position is obtain- 
able, or if It IS, to compare with it. 
The cause of the deficiency is the un- 
certainty of the elements used in the 
V calculation. When a ship on any 

X given day leaves a well-ascertained 

S \ point of departure, her position next 

p' / \ day IS obtained by the course steered 

\ and distance run. But neither can be' 

absolutely relied on In the finest 
*1 MO \ vessels afloat with the most perfect 
navigating appliances, the course 
MO \ Steered, even in fine weather, will 

' ya' 0^ o\ be uncertain to i", which is equivalent 

Pfo \ to a deflection of i j miles in every 

j 100 This may easily be trebled or 

I quadrupled in bad weather if com- 

1 pass errors cannot be checked, which, 

/ I with every possible care, are liable to 

/ sudden and unlooked-for chances 
/ In bad steering vessels, or with badly- 
I placed compasses, or where the errors 
/ are not frequently checked, or from a 
/ combination of these causes, the error 
, / in the course may amount to io°, 

rosy which IS equivalent to a deflection of 

174 miles in every too The distance 
X tun, under the most favourable cir- 

/ cumstances, is liable to an error of 

3 P«r cent., which head winds or 
other causes may easily doable or, 
in exceptional circumstances, magnify 
still further Then, again, the cur- 
rents of the sea are the most 
uncertain element with which the 
navigator has to deal Half a knot 
to a knot per hour is quite common, 
147, whilst five knots, or over, is not un- 

177^ known Except in a few localities, 

the direction is almost as uncertain 
g, ^ as the strength. Even where currents 

* run pretty regularly, these ocean 

rivers are not confined and held in 
position by fixed limits like those 
of the land, but are as flexible 
snakes, which is perhaps the origin of the symbol de- 


genem idea what to expect • they are frequently deflected, 
or even reversed, by distant winds, or other causes quite 
beyond the ken of the navigator whose ship is being 
affected by them. With all these elements of uncertainty 
in the data used, it cannot be wondered at if the position 


stance, to be well to windward in the south-west monsoon, by dead reckoning be of doubtful accuracy ; and it would 
It is advisable to cross the line in about 60° E long. Now, probably be more uncertam still, but that the numerous 
by working towards this point, the first course and distance sources of error generally tend to compensate one 
may be obtained by quadrantal spherics quicker than by another. It is, none the less, of the highest importance 
Megcator’s sailing, because, though there are the same to the navigator to keep his log account with the greatest 
number of figures, the logs can be taken out in pairs, care, in case he has nothing belter to depend on. Luckily, 
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however, there are more accurate methods generally 
available, by which the navigator can find the^sition of 
his vessel— methods approximating to those of the astro- 
nomer in his observatory, whose more refined instruments 
and abstruse calculations supply the seaman with the 
data necessary to combine with his own observations, 
and fix the fwsition of his ship with all needful accuracy 
In a subsequent paper I will explain how this is done > 

J F. Ruthvkn 


ANNIVERSARY MEETING OF THE 
LINNEAN SOCIETY 

T he anniversary meeting of the Linncan Society of 
Londbn, held at Burlington House on May 24, 
was the occasion of presentation, by its Fellows, to Sir 
Joseph Dalton Hooker, G C S I , C B , F R b , of a com- 
memoration gold medal, m addition to that of the Society’s 
annual gold medal, which was awarded to biirgeon- 
Major G C. Wallich, M D , the veteran naturalist of the 
cruise of H.M S Bulldog In presenting the medal to 
bir Joseph Hooker, the President, Dr A Gunther, 
F.R S , made the following remarks. 


The completion of a monumental work 111 botany, the “ Flora 
of Bntish India,” has been chosen by oiir Council as n fit 
occasion for the Linnean Sixneiy to pay its tribute to the recog 
nlllon of the eminent services which have been rendered to 
biological science by Joseph Dalton Hooker A gold medal, 
specially struck for the occasion, of which copies could be 
distributed among his numerous friends and admirers, was 
considered to be the most appropriate and the most enduring 
form to serve as a memorial of this desire of the Society 

If I attempted, or were competent, to pass m review the 
work by which f. D Hooker has advanced botanical science 
and ennehed its literature, the few words I intend to address to 
\ou would swell into a Inography; for of the sixty years which 
nave elapsed since he entered the service of science, there are 
but few in which he has not left his mark upon its history 

The four years which he passed with the Antarctic _ . 
)>edition, and the three years during which he wandered among 
the ranges of the Himalayas, were the period in which he saw 
nature in her most diversified, grandest and purest aspects, 
and was brought face to face with the mysteries of the dis- 
tribution of life over the globe Then and for many years 
afterwards he made these phenomena and their causes the object 
of his special study. His writings on the subject have had the 
most powerful influenec on, and were the guide in all subsequent 
inquiries. His travels were of the highest importance, and that 
not with regard to our biological knowledge alone; his intimate 
acquaintance with geology, meteorolop, hts proficiency ns a 
surveyor have rendered his accounts of the countries visited by 
him dually valuable to the geographer 

When biology entered upon that eventful period of its history, 
in which the doctrine of continuous evolution by natural 
selection was striving to replace that of distinct creations. 
Hooker was one of the foremost champions of the foimer 
Many systematic workers in xoology and botany were apprehen- 
sive at the time of dangers arising to their methods from the 
new doctrine. Hooker dispelled such fears by his own example ; 
he continued his systematic work, but he showed at the same 
time that it was not the end, but only the means to the end, of 
biological research 

The part which he took, during the lifetime of his father, and 
dunng the twenty years of his directorship, in raising the Royal 
tjardens at Kew to their importance and eminence, is known to 
all of you. But I cannot pass this short allusion to bis official 
work without refernng to the position which Kew has taken as 
I he centre of advice and help fgr the kindred institutions in 
India and the Colonies. This bond had been already established 
by the father ; but it was strengthened by the son's personal 
acijuaintanee with their capabilities, and his sympathy with their 
needs. 

His official duties, sufficiently arduous by themselves, did not 
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prevent him from obeying other demands of science, when he 
was called upon to jierform the functions of Resident of the 
British Association in 1868, and of the Royal Society from. 
•^73-1878 And since his retirement from the public service m 
1885, at an age when moet men seek for rest from their labours, 
we have seen him still prosecuting his work with that single- 
minded devotion to science which has been characteristic of the 
whole of his life 

The prosperity of the Linnean Society, of which he has been 
a 1‘ellow since 1842, has always been to him an object of special 
interest Some of his most remarkaUe memoirs appeared in 
our Transactions , Bentham, who devoted years of care to the 
welfare of the Society, was connected with him by ties of closest 
friendship. And last, but not least, we remember that m 
honouring the son wt are doing homage to the memories of the 
father and grandfather, both of whom were illustrious h ellows 
of the Society 

Sir Joseph Hooker, in .acknowledging the presentation, 
said 

Mr President, I cannot evpress my sense of the great, the 
exceptionally great honour which your Council has conferred 
u)Kin me in the founding and awarding of this beautiful medal 
In receiving it, let me assure you that I value it as much for the 
evidence it nears of the friendly regard of my associates as for 
their all too high estimate of ray endeavours towards the pro- 
motion of science. Furthermore, let me say that from no 
scientific body could it lie received by me with more cordial 
welcome than from the Linnean Society, which was the first to 
which I have the honour of belonging to enrol me amongst its 
!■ ellows, and which especially cultivates those branches of know- 
ledge to which I have devoted the best years of my life To 
these considerations must be added what you yourself have 
alluded to, namely, my hereditary interest in a Society of which, 
my father and grandfather were very early Fellows, and both of 
them contributors to its Transactions To this latter circum- 
stance It may perhaps be due that I was elected at a very early 
age, being, I believe, the youngest member of our body with no 
further scientific claims on the supjvort of my electors than that 
I was serving as a naturalist in tfii. Antarctic expedition under 
Captain Ross, where I happened to be the youngest, as I am 
now the only surviving officer of those then under the command 
of that intrepid navigator I may mention that Captain Ross 
was himself a Fellow, and had a copy of our Ti aiisa<tioHs in 
his cabin, which was a godsend to me I was in the Falkland 
Isles when my election look place, and nearly a year and a half 
elapsed before my captain and I knew that we were fellow 
Lmneans 

In 18^ the Lord Bishop of Norwich was President He 
was the first of ten under whom I have been privileged to sit 
Had the Society adopted the rule of biennial presidents I should 
have sat under thirty at least, which, in my estimation, would 
have detracted greatly from the dignity which 1 attach to the 
chair, and 1 venture to think from its utility also In the year 
1842 there were 610 members of the Society (including fellows, 
foreign members and associates) with fully one fourth of whom 
I soon became personally acquainted. Twenty-eight years 
afterwards, that is about midway between the former date and 
the present time, the number of my personal friends in the 
Society had risen to one-half of the whole body Dur numbers- 
are now 820, but live proportion of my personal friends among 
them has inevitably shrunk from my having outlived so many 

indulgence for one more egotistical detail It is that I am per- 
haps the only Fellow who personally knew four of the 169- 
naturalists who, 1 10 years ago, formed the nucleus of our Society. 
Of these four I knew two dunng my later teens they were the 
Rev W Kirby, the author, with ^ence, of the “ Immortal 
Introduction to Entomology " ; and Dr Heysham, of Carlisle, 
an excellent entomologist and ornithologist The others were 
Aylmer Bourke I.amwrt, a former President, and the last, as 1 
have been informed, who wore m the chair the presidentiak 
three cornered hat , and Archibald Menzies, who as naturalist 
accompanied Vancouver in his voyage in the Pacific, and who 
introduced the Araucarta imimata into England. These all 
died vary near the year of my election. 

Referring now to the progress of the Society in status and 
efficiency daring the years ttiat have elapsed since 1842, the 
record cannot but be grati^ong to its Fellows. Of this the best 
proofs are the increment in extent and value of its publications, 
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and the interest taken in its meetings From u** foundation up 
to the dale referred to (fifty four yearn) eighteen volumes of the 
Transa{hons in quarto had been publishetT During the succeed 
mg fifty. four years about double that amount have been produced 
in the same form, besides fifty-eight volumes of the foumal in 
octavo, which latter was not commenced till 1857. 

Then as regards attendance at the meetings during the first 
years of my fellowship, it was miserably small If my memory 
does not deceive me, I recall a night in Soho Square when only 
five bellows supported the President and Secretary. There was 
a dearth of papers too, and the discussion of such as were 
brought forward was disMuntenanced by the chair. All this is 
now happily a thing of the past, and I should not have alluded 
to those bad umes had not the Society given proof of that in 
herenl vitality which supported it under a temporary depression, 
and subsequently raised it to Us present position. 

It remains, sir, to thank you cordially for coupling my father’s 
name with my own in this award, but for which, indeed, I could 
not have accepted it without a protest I inherited from him 
my lose of knowledge for its own sake, but this would have 
availed me little were it not for the guiding hand of one who 
had himself attained scientific eminence i who by example, 
precept an<l encouragement kept me to the paths which I should 
follow , launched me in the fields of exploration and research, 
liberally aided me during his lifetime, ansi paved for me the way 
to the position he so long held at Kew with so great credit to 
himself, and benefit especially to our Indian and Colonial 
possessions. 

The gold medal of the Linnean Society was received 
on behalf of hurgeon-Major Wallich by his son, and, in 
presenting it. Dr (junther spoke as follows — 

The gold medal of the Society is awarded this year to a 
aooh-igist, to Ur George Charles Wallich Although Dr 
Wallieh’s scientific work commenced some years before, it was 
the year i860 in which he entered upon the line of inquiry 
with which his name mil Ire ever associated On the recom 
mendation of Sir Roderick Murchison and Prof Huxley he was 
attached m that year as naturalist to H M S Bulldog, on her 
voyage across the Atlantic to survey the sea bottom for the 
laying of the proposed Atlantic cable The materials obtained 
by the sounding operations were slender i but m working them 
out. Dr Wallich showed that he had already grasped all the 
principal problems of deep sea research To the solution of 
these problems he applied his wide range of knowledge, the 
soundness and power of his reasoning, his originality and in- 
dependence of thought Ills work, “The North Atlantic Sea- 
Bed," incomplete as it is, stands as a lasting record of the pro- 
gress made by him in our knowledge of deep sea life, and of the 
tmpelus which he gave to subsequent deep sea exploration 

bar more than twenty years he continued to work in the same 
line of inquiry, and in investigating collateral subjects, notably 
the life history, structure and relationships ol those unicellular 
organisms which play so important a part m pelagic and 
bathybial life, the lithological identity of the ancient chalk 
formation, and of the calcareous deposits in the oceans of the 

The remarkable results which he obtained in his investiga 
tions were due nut only to his accuracy and keenness as an 
observer, hut also to the ingenuity of the methods applied by 
him Thus at a time when our modern micro chemical 
methods were unknown, he employed the electric discharge as a 
means of differentiating the nucleus, and he determined the 
excretory function of the contractile vacuole 

Your Council were of opinion that work of such originality, 
advancing so many branches of biology, was peculiarly fit to be 
hoiiourecTby the award of the Lmnean medal 


Wb notice with deep regret announcement that Lord 
Playfair died on Sunday. The funeral will take place on 
Saturday at St. Andrews, Fifeshtre, 

We are requested to state that the Chemical Society’s banquet 
to the past presidents oij June 9, and also Dr Mond’s garden 
party on June 10, are postponed in consequence of the death 
of Lord Playfair, the semor past president and the last surviving 
founder of the Society. 
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Thb Ladies Soir^ of the Royal Society will teke place next 
Wednesday, Tune 8 

SiK William H. Flower, K.C.B , has received, from the 
German Emperor, the Royal Prussian order “four le Merite’’ 
for Science and Art. 

The death is announced of Prof F. MUller, distinguished for 
his works on ethnology and philology. 

PROf. G. H Darwin, F.R.S , has been elected a foreign 
honorary member of the American Academy of Art* and 
Sciences, in succession to the late Prof. J, J. Sylvester 

An exhibition of specimens of practical work of candidates at 
the technological examinations of the City and Guilds of London 
Institute will be opened at the Imperial Institute next Thursday, 
June 9, by the Right Hon Lord Herschell. 

The Albert Medal of the Society of Arts for the present year 
has been awarded, with the approval of the Prince of Wales, 
the President of the Society, to Prof. Robert Wilhelm Bunsen, 
Foreign Member of the Royal Society, " in recognition of his 
numerous and most valuable applications of chemistry and 
physics to the arts and to manufactures. ” 

Iniormation of the death of Mr. W. M Maskell, Registrar 
of the University of New Zealand, has been received by the 
Entomologist’s Monthly Ma^atint. Mr Maskell was well 
known for his researche.s in Cocada , he also published papers 
on Aleurodtdit and Psythdtt amon^si insects, and on Desmidi m 
microscopic botany The majority of h)i papers have appeared 
in the Transoihons of the New Zealand Institute, the first 
having been published m 1879. At first he reiliicted himself 
to the species found m New Zealand, but later on those of 
Australia (especially the curious gall-making Bratkysetltdtc), 
Asia, 8.C , came under his notice, ha having become a recognised 
authonty on the subject of Ctccidit He usually published at 
least one paper a year in New Zealand, the later ones being 
lengthy, and all copiously illustrated by hli own drawings 

The Berlin correspondent of the Timts announces that the 
German steamship Bslgoland has just started on an expedition 
to the North Pole The ship u built entirely of steel She 
carries on hoard provisions for thirteen months and four boats, 
two of which she picks up at Tromso Special care has been 
taken in the selection of her crew, some eleven in all The 
leader of the expedition, Herr Theodor Lemer, is accompanied 
by Dr Briihl, Dr Romer, and Dr. Schaudien, who are ail 
experienced travellers and men of science. Two other expedi- 
tions — both of American origin — are about to set out with the 
object of reaching the North Pole Lieut. Peary will attempt 
the Pole from North Greenland, while Mr Walter Wellman 
will make the effort from Frans JoKf Land Mr. Wellman is 
now in London, and will leave in a few days for Tromso, Nor- 
way, where his ice steamer, the FrUhyof, is ready for him, and 
whence she will sail in about three weeks for the Far North 
In his party are Prof James H Gore, of Columbia University, 
who will make gravity determinations in Frans Josef Land , 
Lieut. Evelyn B Baldwin, of the United States Weather 
Bureau, who was on the Greenland ice cap with Lieut Peary, 
and who is an accomplished meteorologist and geologist , Dr. 
Edward Hofma, of the University of Michigan, naturalut and 
medical officer ; and Mr. Quuof Harlan, physicist from the 
United States Coast and Geodetic Survey, a Norwegian 
experienced m Arctic work 

The Home Secretary has appointed Dr Oliver, of Newcastle- 
upon-Tyne, End Dr T E Thorpe, F.R.S . Government Analyst, 
as experts to proceed to the Potteries for the purpose of inquiring 
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into the various kinds of glazes in use there, and as to whether 
any substitutes can be found for those containing lead Not 
only will the work undertaken by these gentlemen have a humane 
bearing and be of a scientific nature , it will be helpful also to 
the manufiicturers. This is the first instance (says the British 
Medical Journal) in which the British Government has called to 
its aid expert help, not only to assist it in framing regulations 
for the health of the workers, but also of helping on industries 
As the manufacturers are sure to co-operate heartily with those 
to whom has been entrusted this important special inquiry, it is 
to be hoped that results will be arrived at which will remove 
from one of our prosperous and oldest industnes the stain that 
has so long lam upon it 

Dr. Aoamennonb, who has paid considerable attention to 
the velocity of earthquake waves, has recently published a 
valuable paper on the mean surface-velocity of the pulsations 
from the great Calcutta earthquake of last June 12 {Bend della '' 
B. eitcad dei Lineei, vol viii , 1898, pp 265 271) Relying 
on accounts which have already appeared in Naiurb, he 
assumes the centre of disturbance to be in 25° N lat and 91* E. 
long At Calcutta, which is 400 km from this point, the time 
of occurrence was ith 46m am (Greenwich mean time) 
according to Mr La Touche , and ilh 7m according to Mr 
Oldham The earthquake was registered by seismographs and 
mognetographs at nineteen observatories in Europe, the most 
distant being Edinburgh, 7970 km. from the epicentre Ex- 
cluding the record on the Parc St Maur magnetograms, which 
differs considerably from the others, the mean surface velocity 
of the earliest vibrations was either 9 or n km per second, 
according to the time taken for Calcutta These first rapid 
vibrations lasted for about 23 minutes, and were succeeded 
by large long-period oscillations, the mean surface-velocity of 
which was either 261 or 2 76 km per second At Rome, the 
period of these oscillations was about to seconds, and their 
maximum amplitude 12" Thus, as it crossed Italy, the com 
plete wave must have been 54 km in length, and the height of 
Its crest about half a metre. 

Senor Amonio BiAZin'E? communicates to the BoUtino 
of the Madnd Geographical Society a preliminary paper on a 
fresh investigation as to the precise length of the Roman mile 
The question has been a constant source of difficulty in con- 
nection with the determination of the sites of ancient cities, and 
the tracing of former inhabitants of the peninsula, and a great 
deal of evidence is discussed which goes to show that the Roman 
and the Arab miles were of the same length 1672 metres 
The length formerly accepted was 1481 metres The detailed 
mvestigalion is promised in a future paper 

Ur. C Dammann adds another to the already numerous 
monographs on German rivers in a paper on the Wupper, 
published in the Verhandlunsen des iiaturhistorisihen V'eieins 
dtr preussischen Bheinlande A careful study is made of the 
geology and geomorphology of the river and Us ba-sin, and of 
the rainfall and drainage. The fact that the basin of the Wupper 
consists almost entirely of impermeable rocks, gives the sudden 
variations m the volume of the stream some special features, 
especially with regard to floods. Some idea of the rapidity of 
these changes 1$ given by the record of the rate of discharge on 
three successive days 52’?, 182 3, and 51 7 cubic metres jier 
second 

In Darwin’s geological observations on the volcanic islands 
visited during the voyage of H.M S Beagle, reference is made 
to a “ volcanic bomb ’’ found m the intenor of Australia The 
tpecunen was composed of green obsidian, and was found on a 
great sandy plain ^tween the rivers Darling and Murray, at a 
distance of several hundred miles from any known volcanic 
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region Many similar specimens of obsidian "buttons” have 
since been found in Australia, and the Proceedings of the Royal 
Society of Tasmania (1897) contains two short descriptive papers 
on their occurrence in Tasmania How these singular objects 
found their way to some of the localities in Tasmania, where 
their occurrence in undisturbed quartz drift far away from any 
known volcanic source his been reported, is unexplained That 
they are volcanic products is unquestionable , and their spheroidal 
or discoid form points to rotation while in a fluid state It has 
been suggested that the objects came from lunar volcanoes, but 
It IS highly improbable (even if they were ejected from the 
moon) that they would reach our globe, and if they dnl they 
could not penetrate the atmosphere. Mr T Stephens, the 
author of one of the papers referred to, thinks the aborigines of 
Australia ore probably largely responsible for the distribution of 
the obsidian buttons over the mud plains of Victoria and Riverina, 
but no such explanation can be given in reference to most of 
the places where they have been found in Tasmania In a jiaper 
by Messrs W. H Twulvetrees and W E Petterd in the Pro- 
ceedings mentioned above, the suggestion is made that the 
objects are products of terrestrial volcanoes of an acid or sub- 
acid type, formerly in eruption in the southern hemisphere 
The nearest known source of tertiary obsidian is New Zealand, 
but whether the objects have been transported through the air 
from that island, or from the Antarctic continent or elsewhere. 
It IS impossible at present to decide. 

We learn from the Meleorologisihr Zeitsckrift for April that 
Signor Boffito, librarian of the Moncalieri Observatory, near 
Turin, intends to publish a repertonum of Italian meteorology, 
which, like the valuable repertonum of (lerman meteorology 
published by Dr Hellmann in 1883, will contain a practically 
complete bibliography of meteorological works written in the 
Italian language. As the meteorological literature of Italy was 
especially rich in the fifteenth and sixleciuh tenluries, the pub- 
lication of the proposed work will be very welcome Signor 
Boffito will be glad to receive notice of any works published in 
the Italian language in other countries 

In the U S Monthly Weather Beview for hebruory an 
interesting account is given of the value of a searchlight fur 
making weather signals known m large cities or seaports at an 
hour of the evening when it is too late to give warning by the 
usual method In the month of February 1895, the searchlight 
for the unfortunate battleship Maine, then nearing completion, 
was lent for temporary use at the Chicago office of the Weather 
Bureau, and the experiments were conducted by the present 
chief of the latter institution From observers and other 
persons it was ascertained that the signals were clearly seen at a 
distance of twenty miles At present the great cost of main- 
taining the apparatus in operation would preclude its adoption, 
but in the event of the exjiensc being eventually reduced, the 
author thinks it might be used by the Weather Bureau for 
the purpose of immediately disseminating forecasts made from 
the evening observations 

Thf relative merits of the weather predictions issued daily by 
the U S Weather Bureau for one or two days in advance, and 
those published by "farmers almanacs ’ a year or more in 
advance, were lately made the subjeet of newspaper paragrajihs 
in America, and are commented upon by Prof Cleveland Abbe 
la the Monthly Weather Bevteso Of course, no true comparison 
can be made between the results j for while the predictions 
made by the Weather Bureau are based upon actual observations 
of atmospheric conditions, the popular weather prophets dejiend 
chiefly upon inspiration and astrological combinations, though 
some do go so far as compile from the records of past years a 
table showing what sort of weather has prevailed most frequently 
on the tespeclive days of the year, and use this table for 
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predicting the weather of future year*. The art of almanac pre- 
paration, however, is in the free use of a system of general 
terms which will apply just as well to a thunderstorm, a hum 
cane, or an earthquake The warning “ look out for something 
very unusual about this time," is a meteorological prediction of 
this character 

For the benefit of those who make a comparison between the 
prophesies of the almanac maker and the forecasts of the U.S 
Weather Bureau, Prof Abbe delivers the following homily — 
In connection with meteorology in general, and especially 
weather predictions, there is a popular tendency to make a mis 
taken use of the word “ science ’’ Knowledge is science as dis- 
tinguished from the world of imagination, which is ficlion 
Whatever is logical and true may lie called scientific, but what- 
ever is illogical or untrue is certainly not scientific A map or a 
survey that gives us an exact picture of the true location of every 
spot on the earth’s surface responds to scientific geography A 
catalogue of all the plants and animals on the earth or of the 
stars in the sky constitutes a biological or an astronomical 
aurvey, and is truly scientific A senes of maps of the weather 
at 8 a.m daily is a scientific meteorological work, and any pre- 
dictions of the weather that can be logically deduced from these 
maps IS a scientific prediction But a lot of predictions that ate 
said to be deduced in defiance of sound logic and wilh a very 
imperfect knowletige of the laws of nature are fanciful fictions 
and not scientific, because they are contrary to all sound 
know ledge. 

It is well known that the Kea or Mountain Parrot of New 
Zealand has acquired the habit of attacking sheep, and making 
holes by means of its sharp and powerful beak in the backs 
of these animals for the purpose of abstracting the kfdpey fat, 
which appears to be esteemed as a luxurious diet It is supposed 
that this peculiar habit or instinct was developed by the bird 
getting the fat from the skins of sheep that had been slaughtered ; 
but this solution isnot lerysatisikctory, as there appears nothing 
to connect the fat on the skins of sheep wuh the live animals 
In a note published in the Zoohstst (May l6), Mr K R God- 
frey, writing from Melbourne, offers the following solution of 
the mystery, which seems to him to be simple and satisfactory, 
and more rational than the sheep-skin theory In the hilly 
districts of the Middle Island of New Zealand there is a great 
abundance of a white moss or lichen, which exactly resembles a 
lump of white wool, nt the roots of which are found small while 
fatty substances, supposed by some to be the seeds of the plant, 
and by others to be a grub or maggot which infest it, which 
is the favourite food of the Kea Probably the bird, misled by 
this resemblance, commenced an exploration in sheep, and 
this proving satisfactory, originated the new habit. In 
a note to this suggestion, the editor points out that Mr 
Godfrey is in agreement with Mr. F. R Chapman (New 
Zealand Journal oj Science, 1891), who, descnbing a valley of 
the Upper Waimakanri, Canterbury, says "A very interesting 
Raouha, or vegetable sheep, was very plentiful on steep, rocky 
places ; but I believe a finer species is found on Mount Torlesse 
. . It is said that the Keas tear them up with their powerful 
beaks, and that these birds learnt to eat mutton through mis- 
taking dead sheep for masses of Raouha " 

As the British Patent Law at present stands, foreign inventors 
can obtain patents in this country without ‘‘working" their 
invention, and they take the fullest advantage of this state of 
aflfairs To give an lostanot . m the five years from 1891 to 
189s no less than six hundred patents were granted to foreigners 
for coal-tar products, not a single one of winch is being worked 
in this country, llie object of Section sa of the Patents, 
Designs, and Trade Marks Act (1883) wu to ensure the working 
in the British Isles of inventions for which the privilege of 
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British registration has been granted, eithe^Jtiy the patentee or 
by others In order to secure this object; the Section confers 
upon the Board of Trade authority to order the granting of 
licenses on equitable terms Unfortunately, although the Act 
has been in force for fifteen years, this authority has never been 
used, because the prosecution of a petition for the exermse of 
such authority involves what is practically a very costly legal 
contest at the expense of the petitioner. Upon the invitation of 
the Board of Trade, a petition has at last been carried through 
with the approval of the Manchester Chamber of Commerce 
The facts and issue of the prosecution of it are set forth in a 
pamphlet prepared by the Chamber, and they need only be read 
to understand that British trade and industry is seriously preju- 
diced by the present unsatisfactory state of the Patent Law In 
France, if a patent is not worked within two years (and the 
patentee has to jirove that it is worked), the patent is revoked, 
and IS declared vend In Germany the law is similar, with this 
exception— that the patentee, instead of two, has three years’ 
time within which to work his invention. What is wanted is a 
short amending Act which will bring oor Patent Law in con- 
formity with those of Germany and France ; and it is with the 
object of Calling attention to the need of such a provision that 
the Manchester Chamliir of Commerce has placed the whole 
facts before the public 

A NUMBER of examples of A6rajcas gioimUiriata, in which 
the markings of the fore wings, which are usually of a onght 
yellow, were of a deep dull ochreous colour, were exhibited at 
a meeting of the South London Entomological nod Natural 
History Society at the end of last •jtax {Proceedings lox 1897). 
The specimens were sent by the Rev J. Greene, of Clifton, 
Bristol, who reared them from larv.-c found on the shrubs of 
Fuonymus, which appears to be their favourite food. During 
the past SIX years Mr Greene has bred a Urge number of these 
insects under precisely the same conditions as regards food, 
temperature, light and darkness The insects were kept indoors 
both as larvae and pupx, so wet and dry weather could ap- 
parently have no effect upon them , and they were all collected 
within a two mile radius, where there was no difference of 
soil. And yet, under these uniform conditions, Mr Greene 
produced at least two hundred and fifty varieties. A remarkable 
variation was noticed in the “contour ’’ of the specimens — that 
is, in the length, breadth, and curvature of the upper wings , 
but It IS difficult to determine the causes which can produce such 
a change in the form and shape of the wings. In Mr Greene's 
opinion there is one, and one only method by which entomo- 
logists may reasonably hope to obtain varieties, namely, liy 
"crossing" the imagines, dark with light, dec. He considers 
this to be the true cause of the varieties of obtained 

The drinking habits of some bulterffies end moths are briefly 
described by Mr J W Tutt in a paper published in the 
Pioceedings of the .South London Entomological and Natural 
History Society, 1897. A number of observat ons are cited 
showing that the drinking of large quantities of water by certain 
species u beyond question. Mr. Tutt concludes as follow* : — , 
“That they drink infinitely more than is requued by their tissues 
under any possible conditions appears certain. Baron's note 
(Nature, vol xxvm. page 55, May 17, 1883) is sufifiaent 
proof of this ; whilst we have known Polyoniutatus datnon to tit 
for more than an hour motionless, except for the slight move- 
ments of sucking up and discharging the moisture almost con- 
tinuously. What this internal both may really mean we cannot 
even surmise Another important factor a* to this drinking 
habit IS a strange one 1 the ‘thirsty sonls’ are, m far as my own 
observation goes, and so far as De Nicdnlle’t and Bates’ remarks 
show, almost entirely males. Why is this drinking habit coo- 
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fin«d to ooe sex, and why is it indulged in whilst the females ore 
away egg-laying, or presenting the strange phenomenon of a 
perfttitly different habit from that indulged in by their lords and 
masters ? It is of course quite reasonable to suppose that, if a 
number of exact observations be mode, females in small numbers 
do visit puddles, and pools, and streams for drinking purposes 
Certain it is that females come to sugar equally with males, but 
this we may take it is for food, and nut for drink, and it is just 
in this that our difficulty lies. We know that moths and butter- 
flies that visit sugar, over-ripe fruit, and similar dainties are of 
both sexes They come, it seems, for food ; but males alone 
seem to be attracted by pure water Does their extra activity 
give them a greater need in this direction ? and has a habit 
which was at first (and still is m a measure) a necessity be- 
come so pleasurable that excessive drinking has literally become 

Messrs Seelev and Co will shortly publish a concise 
popular account of wireless telegraphy, by Mr Richard Kerr, 
being the substance of lectures deliver^ by him in the principal 
cities of England, Scotland, and Holland Mr. Preece will 
contribute a preface to the volume 

Herren FeIEOI anIiER, of Berlin, have just issued their 
Book-Catalogue No 430, consisting of 103 pages, entirely 
devoted to the anatomy, physiology, and embryology of 

An earnest appeal is made by the Rev W Porter, '* Von- 
mueUer," Arnold Street, South Yarra, Victoria, one of the 
trustees, for further contributionr for the erection of a granite 
monument over the grave of the late Baron Ferdinand von 
MueUer, in the cemetery of St Kilda 

Dr. Erwin F Smith reprints a lecture delivered before the 
Massachusetts Horticultural Society on the spread of plant 
diseases, in which he discusses the parts played respeclivtly by 
insects and by the wind in the proiiagation of the diseases of 
plants 

The May number of the National Gtographu Maga&mt is 
devoted to an account of the geography, resources, and political 
conditions of Cuba, and contains as a frontispiece the portrait of 
Captain Charles D. Sigsbee, the commander of the ill-ftted 
battleship Maint For several years, prior to taking command 
of the Maine, Captain Sigsbee was Hydrographer of the Navy 
Department, and his contributions to our knowledge of the sea 
bottom, and its topography, place him in the front rank of 
scientific hydrographers. 

Messrs Taylor, Tavior, and Hobson have issued a 
booklet of twenty-three pages setting forth the ments of their 
Cooke lent. Every photographer knows how difficult it is to 
obtain a lens which gives a sharply-defined image all over the 
field of view By increasing the number of lenses, it is possible 
to overcome this difficulty and secure sharp definition even at the 
margins of a picture The Cooke combination satisfies this photo- 
graphic desideratum by the simplest meant, only three lenses 
being used in its construction. The superiority of the lens over 
the symmetrical and other old types is strikingly shown in the 
book by a series of reproductions from the margins of plates 

The eleventh part of Mr. Oswin A. J. Lee’s illustrated work 
“Among British Birds in fhetr Netting Haunts” has been pub- 
lished by Mr. David Douglas, Edinburgh Ten plates are in- 
cluded in this new part, representing nests of the robin, wren, 
rook, marsh tit, golden eagle, spotted flycatcher, teal, and 
pheasant. An insertion announces that the author is desirous 
of taking photographs of the nests of the following birds : kite, 
Montagu’s harrier, honey bustard, hobby, garganey, and ruflT 
If any reader is able to help Mr. Lee to procure these, intimation 
should be sent to him at 58 Manor Place, Edinburgh. 
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“ We have the satisfaction of being able again to look back 
upon a year of general activit) and extended progress, which 
will bear comparison with any of its predecessors.” The Report 
of the Marlborough College Natural History Society, from 
which these words have been taken, show that interest in scien- 
tific subjects IS well fostered by the Society. The members are 
encouraged to observe and to contribute papers recording the 
results of their observation and reading, so that the Society, like 
other similar societies in our public schools, is of great assistance 
in developing very useful faculties. For instance, the following 
observation, by “ E A M ,” of climbing habit in frogs is interest- 
ing — “ Some frogs have taken up their abode for the last month 
in two deserted blackbirds’ nests, built in round thick box bushes, 
about two feel from the ground One frog is generally to be 
seen alone sometimes on or near the edge of the nest, sometimes 
comfortabi) ensconced in the middle, only his head peeping out 
In the other nest there are now always two frogs” Mr E 
Meyrick ilescrilies and figures some cinerary urns discovered 
during excavations in the College grounds 
The additions to the Zoological Society’s Gardens during the 
past week include a Collared Peccary (Dtcotyles taja^u) from 
South America, presented by Mr. Eustace Grey i a Gazelle 
(Gasella donas, 6 ) from North Africa, presented by Mr. J D 
Lambert, a Short headed Phalanger (/’e/<r«r«j irevneps) from 
Australia, presented by Mr Julian T Pym , a Small Hill 
Mynah (Gracu/a ulij^tosa) from India, presented by Mrs 

Stratherj a Squirrel (Sunrus, sp me ), three Schlegel’s 

Dovet (Cahpelta puella) from West Africa, presented by Mr 
W. H Boyle, two Malabar Squirrels (i'cr«t«r maximus, var 
Jtalbatus) from India, presented by Mr R C Wroughton , an 
Algerian Tortoise (/'esItiJo ihera) from North Africa, presented 
by Mr Albert \\e5t, a Smooth Snake (Coronella austnaca), 
British, presented by Mr Bryan Hook , a Black shouldered 
(£lantis (tiruleus), a Tachiro Goshawk (Astux taehtro), a 
Spotted Eagle Owl {Bubo rnaeulosits), two Infernal Snakes 
(Boodon tnfernahs), two Lineaied Snakes (Boodon Imeatus), a 
Smooth-bellied Snake (Homatosoma Intrix), four Rough- 
keeled Snakes (Dasypettis scabra), eleven Rufescent Snakes 
(Leptodtra hotambieui), four Rhomb marked Snakes (7rr///e/ 
orkvtus rhombeat us), fifteen Crossed Snakes (Psamwop/us 
crtuifer), a Cape Adder (Bths atrtpos), three Puff Adders 
(Bths anetans) from South Africa, presented by Mr J E 
Matcham , a Gazelle (Gaztlla, sp me , i ) from Senegal, two 
Black striped Wallabies (iVlnra/Kr dorsalis, S 9) from New 
South Wales, a Canadian Skunk (Mephitis mephtttca), a 
Flonda Tortoise ( polyphemus) Uom North America, a 
Beccari’s Cassowary (Casuartus bexcani) from Itlw Guinea, a 
Sharp nosed Crocodile (Crocodtlus acutus) from Jamaica, de- 
posited ; two MantchuriHn Cranes (Grusyapoueus/s) from North 
China, purchased ; an African Wild Ass (Bquus t^cniopus, J ), 
two Barbary Wild Sheep (Ovis tragelaphus), two Black-necked 
Swans (Cygnns nigricollis), bred m the Gardens 


OUR ASTRONOMICAL COLUMN. 

Sun Worship by Tusayan Indians —In the fifteenth 
annual report of the U S Bureau of Ethnology, and in recent 
numbers of the American Anthropologist, Dr J Walter Fewkes 
gives a detailed account of a group of the ceremonials which form 
tKe ritual practised by the Tusayan Indians It has been 
known for some years that the aboogmes of the simi-desetts m 
the south-western portion of the United States possess a re- 
markably elaborate sjstem of belief and ceremonial, and Dr. 
Fewkes has devoted a considerable amount of attention to them 
in order to determine the significance of the various parti of the 
ritual followed. In the course of his investigations he has made 
a number of interesting observations on the astronomical means 
used for determining the Ume for ceremonials. He has found 
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that among the Uopi Indians there are priests skilled in the 
lore of the sun, who determine, by observation of the points on 
the horizon where the sun rises or sets, the time of the year 
proper for their religious observances. An important ceremony 
IS performed at the winter solstice, and in December 1897 Dr 
Fewkes made a special journey to Arizona to study the ritual on 
the spot. This is not the place to refer to the ethnological aspects 
of the ceremonials witnessed by him, but the following extract 
from the Keport of the U S Bureau of Ethnology will interest 
students of primitive astronomy 

We are justified in accepting the theory that sun and moon 
worship IS usual among primitive men Whether lliat of the 
sun or of our satellite was the earlier, it is not in the province 
of this article to discuss, but it is doubtless true that sun worship 
IS a lery ancient cult among most primitive peoples. The 
Pueblos are not exceptions, and while we cannot say tliat their 
adoration is limited to the sun, it forms an essential element of 
their ritual, while their anhydrous environment has led them 
into a ram-cloud worship and other complexities I think we 
can safely say, however, that the germ of their astronomy 
sprang from observations of the sun ; and while yet in a most 
primitive condition they noticed the fact that this celestial body 
did not always rise or set at the same points on the horizon 
The connection between these facts and the seasons of the year 
must have been noted early in their history and have led to 
orientation, which plays such an important part m all their 
rituals. Thus the approach of the sun to a more vertical position 
in the sky in summer and its recession in winter led to the 
association of tune when the earth yielded them tbcir crops with 
Its approach, and the time when the earth was liarren with its 
recession Those epochs were noticed, howeicr, not by the 
position of the sun at midday, but at risings and settings, or the 
horizon points The two great epochs, summer and winter, 
were, it is believed, connected with solstitial amplitudes, and the 
equinoctial, horizontal points, unconnected with important 
times to agriculturists, were not considered as of much worth 
There is e\ ery evidence, however, that the time of day was early 
indicated by the altitude of the sun, although the connection of 
the altitude at midday with the time of jear was subordinated 
to observations on the honzon ” 

.Si RLLAR Kadiations — Referring again to the problem of 
the measurement of stellar radiations, mentioned m our issue 
of May I* (p 39), the recent improvement in galvanometers 
ought to help the matter towards solution At the meeting 
of llie Physical Society on May 13, Prof Ayrton said that 
the sensitiveness of these instruments had increased during 
the last few years in the ratio of 27 to 3,310,000 Of 
course it must be remembered that these figures apply to a 
particular class of instrument, and that they are based upon 
a somewhat empirical definition of the factor of sensitiveness 
Nevertheless, they do indicate advance in the refinements of 
current-measurement 

It IS to be hoped that similar attention may now be given to 
perfecting an electrometer for extremely small rolential-differ- 
ences , such an instrument is required for the development of 
photo-electrwfc' generally. The sensitive plates of the cells 
used by Prof Minchin for stellar measurement are only a few 
square millimetres in area ; the advantage of this is that several 
of them can be placed together at the focus of a telescojie. 
Their function is, not to give current, but potential differences 
when exposed to light. They respond chieAy to yellow radiations, 
and each plate, irrespective of its size, gives from one third to 
one-half a volt, for ilaylight If elecirometers could be im- 
proved in the ratio 27 to 3,310,000, the expenmenls made by 
I’ouillet, just fifty years ago, might be extended almost to the 
citcumjovial jilanets 

The late Proi Souii lart —At the meeting of the Pans 
Academy of Sciences on May 23, M. Callandreau rave a short 
account of the late Prof. Souillart, whose death we have already 
announced Prof Souillart was elected a Correspondant of the 
Academy tn succession to M. Gyld^n, the Academy thus show- 
ing its esteem for the astronomer who during thirty years 
devoted his leisure to tljjf study of the theor) of the satellites of 
Jupiter, and succeeded in bringing out important complements 
of the chief work of Laplace It was while stndying under M 
Puiseux, at the Normal School, that M. Souillart had his in- 
clination turned to celestial mechanics. In 1865 hts “ Essai sur 
la theone anaWtique des satellites de Jupiter ” appeared in the 
Annalt of the School, and formed the basis of two later memoirs 
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— one, pubhshed by the Royal Astronomical Society, devoted to 
the analytical theory of the movements of the satellites ; while 
the other, dealing with the reduction of the formulse to numbers, 
appeared in the thirtieth volume of the “ M^moires des Savants 
Strangers.” In addition to these publications, a senes of notes 
appeared in the tenth, eleventh, and twelfth volumes of the 
aullttm astronomique The whole of these works formed the 
basis of the treatment of the satellites of Jupiter given by M 
Tisserand in his “Traill de M^amque celeste " 

When M Souillart left the Normal School he was appointed 
professor of mathematics in the Saint Omcr High School, and 
at the same time was attached to the Faculty of Sciences at 
Nancy In 1873 I’® became professor of m^anique rationelle at 
Lille University, and, some years later, professor of astronomy, 
which post he occupied at the time of his death. 


THE INDUSTRIAL APPLICATIONS OF 
ELECTRO-CHEMISTR Y 
“^HAT electricity is able to brii^ about chemical change 
ajijiears to have been otiserved for the first time about the 
middle of last century With Volta’s discovery of the principle 
of his pile, in 1792, it became possible to set larger c|uantities 
of electncity m motion, and m 1800, the year in which Volta 
described his first large battery, the study of the chemical effects 
of the electric current may lie said to have commenceil with the 
observations of Nicholson and Carlisle on the electrolysis of 
water They were the first to notice the separate evolution of 
the products of the decomposition at opposite poles ; so that our 
knowledge of electrolysis, upon which the majority of the appli- 
cations of electro chemistry depend, may be said to have been 
acquired m the nineteenth century 

In the early ’thirties it was repeatedly proposed to deposit 
metals by immersing the object to be coated in a solution of the 
metal, placing it in contact with a more oxidisable metal An 
external source of current was applied to electrotyping in 1839 
by Jakobi, Spencer and Jordan independently of each other ; 
the first named also describes the employment of electrolytic 
gas in producing liine-light The use of a current generated by 
mamieto electric machines was patented in 1842, and, according 
to Mr Swan, current generateo in this way was employed by 
Messrs Klkington at Birmingham in that year It was not, how- 
ever, until 1864-5 ihst the more perfect machines of Pacinotliand 
Wilde made it jxissilile to produce the electric current at a 
sufficiently economical rate to jiermit of its ei^loyment in a 
chemical process on the manufacturing scale ’I^he electrolytic 
refining of copper was patented by Mr T Elkmglon in 1865 
and 18^, and m the letter year the first electrolytic copper re- 
finery was erected at Pembrey, near Swansea The progress of 
electro chemical industry was at first slow, but the improvements 
in dynamos and slcam-enmnes, stimulateil by the rapid exten- 
sion of the applications of electricity to lighting and other pur- 
poses, the development of water powers, and last, but not least, 
the impetus given to the study of electro-chemistry by the 
theories of Van ’t Hoff and Arrhenius, have contributed to make 
this progress during the past decade extraordinarily rapid 
A circumstance, the effect of which on the future development of 
the applications of electro chemistry is not to be underrated, is 
the evolution of a new type of chemist — one, namely, who adds 
to his knowledge of chemistry a competent knowledge of physics 
and especially of electricity , there can be no doubt that the 
country in which the facilities for obtaining training of this kind 
are defective will be heavily handicapped in the future With 
special electro-chemical laboratories being founded at almost 
every university and polytechnic in Germany, it is depressing 
to sec so little being done in our own country (more especially 
since It IS apparently becoming increasingly difficult for foreigners 
to obtain admission to the German laboratories) 

The present position of technical electro chemistiy has not 
lictn attained without many failures , instructive and interesting 
as many of these are, it is impossible to refer to them within the 
limits of this article, which must, therefore be confined to a 
general description of processes actually employed 

The oldest and most important of these is the electrolytic 
copper refining process The copper containing o 3 to 2 per 
cent , or sometimes more, impurity is cast into plates which 
are suspended, some 3 or 4 inches apart, in large, lead lined 
wooden boxes Between each pair of plates a thin sheet of pure 
copper IS suspended, and the solution, containing 15 to 20 per 
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cent of cryitalhsed copper sulphate and 5 to 6 {rer cent of siil 
phunc acid, run in The impure copper plates, of course, form 
the soluble anodes, the thin sheets receiving the dejiosit of pure 
copper A current of from too to 200 amperes per square 
metre is usually employed, the K M F being 02 to o 4 volt. 
The electneal energy needed is, therefore, o 1 to o 2 electrical 
horse power hour per pound of copper deposited Considerable 
variations in the details of working are found in diflerent works, 
owing to the varying local conditions When a larger current 
density IS employed the amount of electric energy rei|«ired to 
deposit a pound of copper is greater, but, on the other hand, the 
copper 18 deposited more quicklj, and therefore, for a given 
output, less copper is locked up in the baths, less labour is rt 
quircd, and a smaller plant is sufhcient In order to obtain a 
homogeneous deposit of copper the solution must be kept in 
circulation, otherwise a deficiency of copper near the kathode 
surface would arise, which would lead to the formation ofa non- 
coherent impure deposit Of the impurities in the anodes, gold, 
silver, and part of the arsenic and antimony remain iiiiilissolved, 
whilst iron, nickel, and the remainder of the arsenic and anti- 
mony pass into Solution The two latter metals are deposited 
along with the copper if they are allowed to accumulate 1<hi 
largely in the solution, especially if the amount of free acid 
present is small The solutions must therefore be purified 
from time to time, and this forms the mam difficulty of the pro- 
cess liy blowing air through tht solution, after neutralising it 
with cupric oxide, ferric arsenate and basic antimony sulphate 
ire deposited , but large cjuantities of topper sulphate are thus 
accumulated, which are difficult to dispose of Where cheap 
power IS available, the impure solutions may be electrolysed 
with insoluble anodes of lead and the copper, arsenic and aiili- 
mony deposited , otherwise evaporation and rccrysUillisation 
must be resorted to 

The anode shines which contain Au, Ag, Se, Te, Bi, Sb, and 
As, are worked up to recover the precious metals In 
137,000 tons of electrolytic copper were obtained, of which the 
United States produced more than all other countries together 
The greater iiart of this pure copi>er is employed for electrical 
purposes, where its high conductivity is of paramount im|iort- 
ance The electrolytic copper is obtained in a coarsely crystal 
line comlitiiin, and is fused liefore use Mr Flmore aims al 
depositing the copper directly in the form in which it is to lx. 
employed , copper tulx.s, for example, are made by depositing the 
metal upon a rotating cylinder, the surface of the deixisit being 
constantly polished by a prismatic piece of agate which moves 
backwards and forwards parallel to the axis of the eylmdir 
This produces a very dense and tough deixisil, and at the same 
time permits of the employment of a current density as high as 
600 amperes per square metre The removal of the cylinder 
from the tube is very simple when it is made of some ea.sily 
fusible alloy. 

The electrolytic process for making aluminium has entirely 
superseded the chemical process, the superiority of the former 
(from a commercial point ot view) being demonstrated by the 
diminution in the price of aluminium from over 20s i>er lb in 
1S88 to about IS 41/ today The electrolyte employed is a 
solution of alumina m a fused mixture of the fluorides of 
aluminium and of the alkali or earth alkali metals Minct has 
used a mixture of common salt and aluminium fluoride, 1ml it 
would appear that the solvent usually employed is cryolite from 
which iron and silicon have been removed by a preliminary 
electroljsis The baths consist of large iron, carbon lined 
Ixixcs, the lining forming the kathode The anode consists of 
massive blocks of carbon suspended above the Iialh, and dipping 
under the fused electrolyte almost to the bottom of the bath The 
electrolyte is maintained in the fused state by the heat generated 
by the passage of the current, and the aluminium collecting on 
the bottom of the bath is run off from time to time The 
alumina alone undergws decomposition, the oxygen combining 
with the carlxm anode and escaping ns carlxmic anhydride 
Anhydrous alumina is shovelled on to the surface of the bath as 
required, and serves to protect the fused mass below from loss 
of heat by radiation Although attempts have fiecn made to 
refine aluminium containing iron and silicon, they do not appear 
10 have met with success, and it is therefore necessary to exclude 
these impurities from the materials used The pure alumina 
used in the process is prepared from bauxite A current of 7000 
amperes is passed through each bath (the current density being 
proriably aooul 2 5 amperes per »q cm of kathode), an 
t.. M F of about 5 volts being required The current efficiency 
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IS considerably less than the theoretical amount, owing to some 
secondary action, so that from 14 to 18 tkctrical horse jxiwcr 
hours are required to produce a pound of metal The annual 
production of aluminium is ra]iully increasing, and is at present 
considerably over 2000 tons Nolwithslanding the very large 
consumption of electrical energy in this manufacture, it is 
interesting to note that the cost of the pure ilumina is the 
largest individual item in the total cost of production. 

The problem of utilising aluminium presents as great diffi 
cullies as that of Its economical produclion Mr \ b Hunt, 
of the Pittsburg Reduction Company, has recently given an 
interesting account of the applicalions of aluminium, from which 
It appeals that these iliffirullies arc being overcome 

The energetic reducing action of aluminium is utilised in 
many ways, the most important being the produclion of steel 
castings , two to five ounces of aluminium per ton suffices to 
remove oxygen from the steel, and so to obviate to a great 
extent the formation of blow holes in the castings A little 
aluminium added from time to time to the Iiaths of niollen /me 
used m galvanising, removes the oxide and keeps the baths fluid 
The addition of a little alimiinium in making brass castings 
increases their sounilness and strength in a similar wa) 

Aluminium is also used instead of brass for a multitude of 
small cast and stamped objects which do not lequire to lx 
soldered, there would still appear lobe no trustworthy method of 
loermancnlly soldering aluminium .Aluminium may jinssibly tie 
11 seel AS a conductor of eleclrieity, though at present the ad 
vantage in price lies with copper . the specific conductivity of 
aluminium is 63 to 64 per cent of that of copjaer, w hilst copiver 
IS 3 3 tunes as heavy 

'Ihe history of the electro mt I illiirgy of rinc is iininly a 
record of failures. 7inc is readily deposited from iieulrel or 
slightly acid aqueous solutions or from the fused chloride, hut, 
from the former, is very prone to seyiarale in a sixiiigy ffiriii 
Mylms and Fromm show that this is probably due to the form- 
ation of traces of oxide, and is prevenleil by the presence of 
reducing agents A’lgorous circulation of Ihe solution is also 
advantageous The presence of metals more electro negative 
than 7inc, which deposit on it and promote its oxidation, also 
produces the spongy deposit The difficulty of insuring the 
absime of such metals from solutions obtained from /me ores, 
as well as Ihe low price of the melil, which precludes any 
eUlmrate piiriftcation, probably account for the slow progress of 
this industry Progress is, however, being made Hieffenbach’s 
process is in successful operation at Dmsherg m Ciernuny In 
this a solution of rinc chloride, obtained by leaching a rincilerous 
iron pyrites after submitting it to chlorinating ro,isting, is 
electrolysed , but further details arc w inting 

The Ashcroft process obtains coherent rinc by employing a 
somewhat taasic solution of /me sulphate or chloride in the 
kathode com|i.irtmenls of the tiertrolylic cells, whilst the 
Siemens and Halske process employs somewhat acid /me 
sulphate sialution Both these jirocesscs are at vvork on the 
large scale, but ihcir ulttnmte success does not seem to lie yet 
quite .assured , so that a more lengthy descrijition may be dis 
pensid with 

/\t Tarnowitr an alloy of zinc and silver with a little lead and 
cop|X-r, obtained by dcsilverising lead with /me containing about 
O S per cent of aluminium, wb.s relmcd electrolylieally, using a 
slightly basic concentrated solution of zinc and niagmsium 
chlorides as electrolyte, and rotating zinc plates as kathode 
The insoluble anode mud thus obtained contained about 75 per 
cent of silver, and the zinc deqaisiled was almost chemically pure. 

F lectro galvanising is also now somewhat largely employed, 
the electrolyte being a solution of zinc sulphate Here again 
close attention to the current density and composition of the 
solutions is roiuited to secure a smooth and adhi rent deposit 

Nuke! —Whilst it is perfectly easy to d^isifa very thin him 
of nickel by electrolysis, the metal peels off if a thicker deposit 
IS attempt^ According to Foersler, howiver, tough, homo- 
geneous plates of nickel of any thickness may bo dejmsitcd from 
aqueous solutions of the sulphate or chloride if they are heated 
to from 50- to 90“ C The nickel obtained u>, however, not so 
pure a.s is the case with copper, cobalt and iron being found in 
the refined metal in about the same quantities present in the 
unrefined Electrolytic nickel is now a commercial article, part 
of It being obtained from alloys of copper and nickel contain- 
ing a considerable amount rjf sulphur, which are used as anodes, 
the copper being first deposited, whilst the nickel goes into 
solution, from which it is subsequently deposited. 



NATURE 


[June 2, 1898 


114 


The electrolytic removal of tin from tin-plate u laid to be 
carried on to a considerable extent. The tinned scrap U sus- 
pended in iron baskets vihich form the anode, and the tin de- 
posited in the spongy form on sheet iron kathodes, the electro- 
lyte being a solution containing 12 to 15 per cent of sodium 
chloride, to which a little caustic soda is added from tune to 
time to prevent the precipitation of stannous oxide. The solu- 
tion IS wormed to 40° or 50° C , and since tin dissolves under 
these circumstances independently of the electric current, it 
IS necessary occasionally to evaporate the solution and work up 
the residue for sodium stannate Sodium is now made ex- 
clusively by the electrolysis of fused caustic soda In Mr. 
CastnerS process the heat generated by the passage of the 
current is utilised to keep the bath m the fused state Mag- 
nesium IS also a product of electrolysis The small quanuty 

f iroduced is made at Hemelingen, near Bremen, by the electro- 
ysis of perfectly dry, fused carnalite (magnesium potassium 
chloride) The iron crucible 111 which the salt is melted serves 
as kathode, the central carbon anode being surrounded by a 
perforated porcelain or stoneware cylmder which retains the 
chlorine. 

The application of electrolysis to the precipitation of gold 
from cyanide liquors, marks an advance of some importance in 
the metallurini of gold. Gold is not completely precipitated 
in a reasonable time bv zinc from solutions containing less than 
0 1 or 0‘2 per cent of free potassium cyanide, whereas with the 
electrolytic process the concentration of the solution is a matter of 
indifference It thus becomes possible, by the employment of 
very dilute cyanide solutions, to extract economically the small 
quantities of gold contained in slimes ami tailings which would 
otherwise have -been thrown away. A further advantage of the 
electrolytic precipitation is that the gold obtained contains some 
89 per cent of gold, instead of the 70 per cent contained in the 
zinc bullion. The solutions to be electrolysed contain from 
0 01 to o 05 per cent of potassium cyanide, according to the 
nature of the ore treated, together with from l to 4 dwts of 
gold }ier ton of solution, in the form of potassium aurocyanide 
They have, therefore, a very high resistance Owing to the very 
small quantity of gold to be deposited, however, a very small 
current is sufficient (o 6 ampere per square metre), and the 
baths can be worked with the moderate E M.F of 4 volts. 
The quantity of electric energy required is thus small, and its 
cost IS almost negligible compared with that of the rest of the 
process. The solution flows into the electrolytic tank at one 
end, and passes alternately over and under the electrodes until 
It flows out of the tank deprived of 80 to 90 per cent of its 
gold The kathodes consist of thin sheets of lead, and the 
anodes of iron enclosed in canvas bogs to retain the precipitate 
of prussuin blue which forms on them. They are placed about 
li inches apart The ^Id remaining in the liquors flowing 
from the electrolytic tanks is not lost, these li<[Uors being made 
up to strength with fresh cyanide and used again After remain- 
ing in the tanks some months the lend kathoilesare sufficiently 
rich in gold to be removed and submitted to cupcllation Owing 
to the important advantages already mentioned, the employment 
of this process is rapidly extending , in 1896, two years after 
the first installation of the process, over 46,000 ounces of gold 
were obtained in the Transvaal by means of it, and at present 
It IS much more extensively useil 

Turning, now, to the application of electrolysis to the pro- 
duction of substances other than metals, there is an important 
group of industries engaged in the electrolysis of potassium and 
sodium chlorides, pri^ucing, according to the conditions em- 
ployed, caustic alkalis and chlorine, hypochlontes or chlorates 
In the first case it is necessary to keep the primary products 
of the decomposition separate, and this is accomplished m two 
ways (t) ^ the use 01 a porous diaphragm ; (a) by means of 
mercury Tna manufacture of a diaphragm which shall be 
sufficiently durable with a solution of caustic soda on one side 
of It, and of chlorine on the other, is by no means euy. The 
fact that dwphragms arc being successfully used proves, how- 
"ver, that the difficulties are not insuperable A more serious 
drawback is the impossibility of separating the caustic alkali 
from the chloride As soon as the solution at the kathode con- 
tains hydroxyl ions, these begin to migrate, under the influence 
of the current, toward the anode, in time passing into the anode 
compartment and givi^ rise to the formation of hypochlontes 
and chlorates and to tffi evolution of oxygen, and so diminishing 
the efficiency of the cell It is therefore necessary to draw on 
the solution from the kathode compartment of the cell while it 
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still contains much undccomposed chloride, and to separate this 
from the caustic alkali as tisr as possible during the process of 
concentration. 

The process of Hargreavea and Bird avoids this to a great 
extent m a very ingenious way The kathode in this process 
consists of a sheet of cupper gauze, upon which the diaphragm 
is built up of asbestos mix^ with some cementing material. 
The diaphragm, with the copper gauze outside, forms the outer 
wall of the cell which contains the solution of salt and the 
carbon anode The caustic soda is thus formed outside the cell, 
and IS washed down and converted into carbonate by a mixture 
of steam and carbon dioxide The diaphragm is made so 
impervious that, when in good condition, no liquid will run out 
of the cell, and only three molecules of salt to too molecules of 
sodium carbonate are obtained The diaphragms last about 
thirty days, but, according to Kershaw, yield less favourable 
results toward the end of the time Hulm’s process is somewhat 
similar to that of Hargreaves and Bird, the diaphragm-kathode 
consisting of a sheet of [lorous carbon through which the caustic 
soda solution is forced as quickly as it is formed by hydrostatic 
pressure inside the cell 

When mercury is employed as the kathode, the diaphragm 
becomes unnecessary, the mercury taking up sodium in contact 
with the salt solution and giving it up to pure water m another 
vessel A great many dev ices have been contrived for causing 
the mercury to alternately perform these functions The simplest 
and most effective is undoubtedly the rocking cell of Mr. 
Costner. This consists of a shallow oblong tank divided into 
three compartments by means of partitions which do not quite 
reach the bottom A thin layer of mercury lying on the bottom 
of the cell lutes the spaces below the partitions, thus dividing 
the cell into three separate compartments The two end ones 
contain strong brine and carbon anodes, the central one pure 
water and an iron kathode which is connected electncally with 
the mercury The cell is tilted slightly from side to side, so 
that the mercury flows from one end compartment to the other, 
always covering the floor of the central compartment, however 
In this way the sodium taken up at the ends is conveyed to the 
water in the centre The central compartment forms really a 
galvanic element, consisting of sodium amalgam and iron in a 
solution of caustic svida , the connection of the iron to the 
mercury short circuits this cell, and therefore hastens the dis- 
solution of the sodium The caustic soda obtained m this way 
IS practically pure, and the current efficiency over 90 per cent of 
the theoretical value , whilst the electromotive force required is 
4 volts for each cell 

If instead of keeping the products of the electrolysis of a salt 
solution separate they are mixed together in the cold, a solution 
of hypochlorite is formed A limit to the concentration attain- 
able IS, however, quickly reached, partly owing to the electro- 
lysis of the hyjvjchlorite, partly to its reduction by the hydrogen 
evolved Ilermite employs rotating zinc kathodes, between 
each pair of which a platinum gauze anode is Axed, the electro- 
lyte, consisting of a solution of salt and magnesium chloride, 
flows through the apparatus, yielding a weak bleaching liquor 
suitable for pleaching paper pulp or for deodorising sewage, in 
which latter case sea water may be used Kellner attains the 
same result by using a long tank in which a large number of 
carbon plates are fixed in such a wa> that the solution flowing 
m at one end of the tank must circulate between each pair of 
plates before passing out of it Only the two end plates arc 
attached to the terminals of the dynamo, so that each intermediate 
plate acts on one side as anode, on the other as kathode 
The electrolytic preparation of potassium chlorate was patented 
by Charles Watt as early as 1851, but the idea was not put into 
practice until 1889, when Gall and Montlaur started the first 
electrolytic potassium chlorate plant at Villers-sur-Uermes in 
Switzerland They employ thin platinum indium anodes and 
iron kathixles, and maintain the solution at a temperature of 
50° to 60” C. by the heat evolved by the passage of the current 
The electrolytic cell is divided by a diaphragm of porous 
earthenware into a smaller kathode, and a larger anode com 
purtment, in order to prevent as far os [xissible the reduction of 
the chlorate by the hydrogen evolved at the kathode. A current 
of to amperes per sq dem , and an E.M F of 5 volts are used, 
and the caustic potash formed at the kathode transferred to the 
anode cororartment sufficiently fast to absorb all the chlotme 
evolved. The potassium chlorate crystallises out in the anode 
compartment, its solubility being diminished by the employment 
of a saturated solution of potassium chloride as electrolyte. The 
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diaphrafpn may be dispensed with, according to Oettel, if the 
solution IS alkaline, beuiusc in that case potaviium chlorate is 
not reduced, to any appreciable extent, by nascent hydrogen. 
High current density at the kathode, and low current density at 
the anode, promote the formation of chlorate, the best results 
being obtained when a quantity of oxygen is evolveil, corre 
s(>onding to some ;jo or 40 per cent of the current passed The 
current efficiency is reported to be from 6$ to 70 per cent , and 
there is no doubt that the electrolytic process will eventually 
displace the older chemical one, nlaiut one half of the world s 
consumption of chlorates being already supplied by it 

Of other electrolytic processes there is not very much to be said 
In Mr A B Brown’s process for the manufacture of whitelead 
a 10 pet rent solution of sodium nitiale is electrolysed in order to 
obtain caustic soda and nitric acid, which are subsequently used 
for the preparation of learl nitrate and its precipitation as lead 
hydroxide, the latter licing finally converted into lead cnrlmnate 
liy means of a solution of swliiim bicarbonate 
Applications of electrolysis to tanning and to the purification 
of sugar have been fref|iiently proposed, but nothing \ery 
definite is known as to their success 

Among organic compounds iodoform has long been prepared 
by the electrolysis of an alkaline solution of potasMum iodide 
containing alcohol According to Elbs and Ilertr good results 
art obtained by electrolysing a solution containing 5 to 6 grams 
of sodium carbonate, to grams of potassium iodide and 20 cc 
of alcohol in too cc of water at a lemiieratun. of 60 C with a 
current density not exceeding i an pere per square decimetre 
Under these circumstances the current efficiency is over 97 per 
cent, and the iodoform produced perfectly pure 
It has been proposed to apply orone to a great variety of 
purposes, but here again a lack of trustworthy information about 
the results IS found According to Mr Swan, however, it is 
used m making vanilin and heliotropm When used as a 
bleaching agent it is necessary to use it in conjunction with 
other substances, such as hypochlorites or hydrogen peroxide 
Mr \ndreo 1 i has devised an oxonc prralucer in which the elec 
trodes are furnished with numerous points and separated by a 
glass plate In order to prevent the heating of the gas it is 
caused to pass rapidly throught the apparatus, and the electrodes 
are made hollow and cooled liy internal circulation of water 
The silent discharge is obtained by means of an alternating 
current dynamo and high tension transformer yielding a rapidly 
alternating current at a pressure of 10,000 volts or mure By 
this means 30, or under favourable conditions 40 grams of ozone 
are obtained for a horse-power hour. 

EieHro thermal Pioce^se^ — The electric current possesses two 
considerable advantages as a heating agent , m the first place 
temperatures otherwise unattainable may Ire reached by its aid, 
and secondly the heat may be applied directly and economically 
10 the subslances which are to be caused to react The three 
most important products of the electric furnace are carborundum, 
phosphorus, and calcium carbide 
Carborundum, a compound of carbon and silicon m equal 
atomic proportions, was prepared by Acheson in 1891, in the 
course of experiments on the artificial production of the diamond 
It IS remarkable for its extreme hardness, which is only inferior 
to that of the diamond It is prepared by heating a mixture of 
powdered coke and sand, to which a little sawdust and salt are 
added in order to make the mass more porous, in a furnace 16 feet 
lone. S ieet wide and 5 feet deep, which is built up of loose fire- 
bricks Through the end walls of the furnace bundles of 60 
carbon rods, each 3 inches in diameter pass, which are connected 
inside the furnace by a cylindrical core of small pieces of coke 
This core is surrounded on all sides by the mixture of sand and 
coke The passage of the current through the core gives rise to 
a cascade of small arcs between the pieces of cuke, which soon 
raises the whole core to a very high temperature which is 
communicated to the surrounding charge A current of 6000 
amperes at 125 volts pressure is passed for 36 hours, after which 
the furnace is allow ed to cool and the hollow cylinder of crystal 
line carborundum surrounding the core removed About 5 3 
electrical horse-power hours are expended in protlucing a pound 
of the crystalline product, a considerable quantity of valueless, 
amorphous carbide of silicon being also formed at a greater 
distance from the core, where the temperature is lower. The 
carborundum is obtained m the form of steel grey to brownish 
green crystals, the coloration being due to iron ; it is a valuable 
abrasive, cutting the hardest steel without destroying its temper , 
and IS being largely used in place of emery The produebon 
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luis increased from 1 5,ocx> pounds in 1893, when it was htsi made 
on a manufacturing scale, to alxiut one and a half million pounds 

ID 1897 

The manufacture of phosphorus in the electric furnace has 
In-cn carried on for some years by means of the process of Kc.nl- 
mann and Parker and Robinson Wohler found, is long ago 
as 1830, that phosphorus may be obtaincil from calcium phos 
Jihate by heating it toa high temperature with sand and larbon, 
calcium silicate ami carlxin monoxide lieing produced The 
employment of the electric fiiriiace has made it possible to use 
this process for the manufacture of phosphorus Xaturally 
occurring phosphates are used and siliceous material nhled, 
which will furnish a readily fusible slag The finely powdered 
mixture of these substances with carbon is fed 111 through a 
hopper at the top of a btick-lined trough, 18 inches squire and 
36 inches dee-p, through opposite sides of which the carbon 
electrodes are introduced The fused slag collects at the bottom 
of the furnace, whence it is run off from time 10 time in the same 
way as in a blast furnace, whilst the mixture of phos|)horiis 
vapour and carbonic oxide pass to the condensing appariius 
through an opening placed ne.ir the top of the furnace More 
than 80 per cent of the phosphorus contained in ihe materials 
used IS obtained, the loss being largely due to the presence of 
iron which combines with phosphorus to form a phosphide which 
remains in the slag The heat is concentrated mainly between 
the electrodes, so that Ihe walls of the furnace do not suflur 

Calcium carbide was prepared by electrically healing together 
carbon and lime, in 1892 by Moissan m France, and by Willson 
in America , Us maniUactiire is now carried out on a very con 
siderable scale, both in America and in Lurojre The prmluelion 
IS said to be atoul 20,000 tons yearly The furnaces employed 
vary considerably in details of construction and in magnitude. 
Those employed al Niagara consist of a square brickwork shaft 
m which a bundle of carbon rods, which forms one electrode, is 
suspended. The bottom of the shaft is closed by nn iron 
rectangular box, running on rails, the bottom of which has a 
thick lining of carbon, which serves as the other electrode The 
finely -powrlered mixture of coke and lime is fed into the sjiace 
round the upper electrode through channels in the brickwork 
sides of the shaft The arc having been established between 
the electrodes, the mixture of coke and lime is shaken dow n 
into It, and converted into calcium carbide, which remains in a 
semi-fluid condition upon the lower carbon plate The calcium 
carbide, being a fairly good conductor of cleclricily, now serves 
as the lower electrode, fresh material being constantly added to 
Its upper surface until the iron box is full, when it is run out 
and 'a fresh one siibslituted for it The current employed is 
1700 to 2000 amperes, and the eleclroinotiie force too lolts, a 
pound of the carbide being obtained for an ex|ienditure of 2 25 
eleetrical horse-power hours When sufiicient c.irbon is em- 
ployed in the mixture, the electrodes are very liltle acted ujxin , 
the excess of carbon whteh is required depends very much on 
the kind of apparatus employed A pound of well made carbide 
yields 5 cubic feet of .acetylene gas, the employment of which for 
lighting appears to be making some progress 

In concluding this brief sketch of the applications of eleclio 
chemistry, it is perhaps worth pointing out that, important and 
interesting as are the applications which have been made, those 
which yet remain are suil more so For example, it is possible, 
by compressing sulphur dioxide and air into separate cijrbon 
tubes dipping in dilute sulphuric acid, to eausc the two gases to 
combine to form subiluiric acid, and at the same time furnish an 
electric current The alluring prosj^ct of obt.aining electric 
energy as a bye-product in a cheniic.al works, should be a suffi- 
cient incentive to efforts to overcome the numerous difficulties 
in the way Titos Evv vs 


THE STRANGLING OF AN ELEPHANT 


^NE of the elephants in Barnum and Bailey's Show , winch 
has been visiting Liverpool during the past two weeks, 
having recently shown signs of insubordination, Mr Bailey 
determined, in order to perfectly safeguard his visitors, to 
sacrifice the animal. He nos had during his life occasion to 


destroy many elephants, which, as a rule, he has handed ovei 
to experienced veterinary and other surgeons, who have tried 
various methods, such as poisoning, shooting and bleeding. 
All have proved, however, unsatisfactory, because uncertain. 


tedious, and not seldom dangerous to those engaged in conduct 
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ing the operalionR On this occasion it was determined, after 
consultation with several exiierts and with the Secretary of the 
Royal Society for the Prevention of Cruelty to Animals, to kill 
the elephant by stranpulalion, which had once before lieen 
adopted with success by Mr Bailey Accordingly it was 
arranged that on a recent Sunday morning — the day most suit 
able to the Show people and that freest from intrusion by the 
public — Don, as the doomed elephant, who was supposed to be 
about twenty -two years of age and nearly 4J tons in weight, 
was named, should be strangled. 

At the appointed hour those specially insited— among whom 
wercseiernl veterinary surgeons. Dr horbes. Director of the 
Diverpool Museums (to whom the body was generously to lie 
handed over as a gift from Mr Bailey to the Museum), Dr 
Roberts, and Mr Burnham, of the Society for Prevention of 
Cruelty to Animals— found the elephant standing quietly in one 
of the large tents in line with some twenty to thirty others Anew 
Manilla rope was loosely wound three times around its neck, 
and Its legs, fully stridden, were securely chained e.ach 10 a 
post firmly driven into the ground alongside each limb The 
animal w.is intentionally not isolated from its fellows, as it was 
feared that if se|varated by itself it would become restive and 
ill tcnqiered The rope surrounding the beast's neck had one 
end secured to three strong pillars in the ground, some distance 
away and slightly in advance of the fore feel , and the other, 
which terminuteu in a loop, was hooked to a double scries of 
pulley s, to the tackle of which ninety men were attacheil When 
all was ready, the slack was gently, qtiietly, and without any 
apparent annoyance to the elephant, which kept on eating hay, 
taken in till the coils round its neck were just taut Tne 
word wav then given, “Walk away with the roiie ” Amid 
perfect silence the vvell disciplined company walked away with 
It without the least effort So noiselessly and easily did every 
thing work that, Hnle*ss with foreknowle'dge of what wa.s going 
to lake place one might have been present without realising 
what the march of these men meant The elephant gave no 
sign of discomfort, either by trunk or tall , its fellows standing 
close by looked on in |wchydermatous unconcern, and at the 
end of exactly thirty seconds it slowly collapsed, and lay down 
as if of Its own accord There was absolutely no struggle, 
and no molion, violent or otherwise, in any part of the body, 
nor the slightest indication of pain In a few seconds more 
there was no response to the touch of its eyelashes or other 
rts of the eye, and this condition remained kir a few minutes , 
t through, perhaps, the leakage into the chest of a small 
quantity of air, some slight sensitiveness returned to the eye, 
seen on touching 11s inner angle, though not the cornea On 
slightly tightening up the rope, the chest gave one or two short 
throbs, and after six and a half minutes all movement ceased, 
and sensation was entirely lost , while at the end of thirteen 
minutes from the older “to walk away,’’ the eye had become 
rigid and dim 

That no more humane, painless and rapid method of taking 
the life of a large mammal could be devised, was the opinion 
of all the experts who witnessed the execution of this eleph.int 
The skin and skeleton have tieen preserved for exhibition m 
the Municipal Museums, anil all the important viscera have 
lieen placed 111 bormal, for future stu<ly by the Director and his 
staff Prof Paterson and Dr Dunn, of University College, 
who very kinilly aided in the dissection, have made a full 
study of certain (larts of tlie nervous system, which they had not 
completed in the dissection made by them (on which they 
have recendy contributed a valuable paper to the Joiiiiiat oj 
Anatomy and Physiology) of itie “rogue” elephant poisoned 
last year m Liverpool These points, and others which may 
turn out to be of interest on the fuller dissection of the present 
specimen, will be published in the RuUelm of the Liverpool 
Museums 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

OxtORij —On Tuesday evening, May 34, the Oxford Uni 
versity Junior Scientific Club held a very successful conversazione 
at the University Museum, which wns tastefully decorated and 
lighted for the occasion Over 1000 persons attended, and were 
received by the President, Mr W Iv Moss (Trinity), and the 
other officers of the club For the entertainment of the guests 
numerous exhibits and demonstrations of the most vaned 
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description were on view in the central court and the adjacent 
departments , and in the large lecture theatre two lectures were 
given the first, by Prof. H B Dixon, h R S , of Owens 
College, Manchester, on “ Climbing in the Rocky Mountains ” , 
and the second, by Dr Gustav .Mann (New Coll,), on “ Micro 
photography,” both being well illustrated by lantern slides A 
short lecture was also given in the geological lecture theatre by 
Mr O J Burch, on “ Artificial Colour Blindness,” in which 
evidence was brought forward to show that, instead of three, 
there aie really four colour-sensations — red, green, A/«f, and 
violet The reason so many experimenters have only detected 
three, is that a large number of people arc colour blind to either 
blue or violet The lecturer’s experiments consisted in fatiguing 
the optic nerve by exposure to special parts of the spectrum, and 
It was thus shown that the pure blue of llie spectrum between 
violet and green could be eliminated 'Ihe RadclilTe Library 
was open during the evening, by kind permission of the 
librarian (Sii Henry W Acland, Bart , K C B , I- R S ), as 
was also the Pitt Rivers’ Collection, by permission of Mr. H 
Balfour, the curator The band of the Royal .\itillery, with 
Sergt Major W Sugg as conductor, gave an excellent selection 


In vievv of the importance of ascertaining, with such accuracy 
as the conditions allow, the numirer of pupils receiving inslriic- 
tion m public and private secondary schools in England, the 
Lords (d the Committee of Council on Ldiication arc repealing 
the inquiry first made in May 1897 Forms of inquiry have 
been sent to all those schools which are understood to be giving 
secondary education, and if one has not been received by the 
principal teacher an application to the Secretary of the Educa 
tion Dejiartmenl will ensure the papers being sent 

VoTiNt. by means of ballot papers through the post, Con- 
vocation of the University of London have placed Mr J 
Fletcher Moulton, who opposes the. scheme for a teaching 
University, first on the list of those from whom Her Majesty 
will select a member of the Senate in succession to the late Sir 
Richard tjuain The two other candidates were Dr J B. 
Benson and Mr P Daphne Mr Moulton headed Ihe poll by 
more than two hundred votes It is not anticipated that the 
result of this election will influence the Government’s intention 
to inirmiuce the London Universitj Bill at an early d.tle 
Thf London County Couned has decided to lay out plots of 
ground in Battersea, Ravenscourt, and Victoria Parks in such 
manner as will afford assistance to scholars at elementary ,md 
secondary schools in the study of praclical botany Hardy 
typical plants belonging to twenty natural orders will be 
arranged in beds near the paths, one bed being devoted to each 
order Eaeh specimen will be labelled with its common name 
anil us Latin or systematic name Labels giving the names 
and natural orders will also be attached to ihe more important 
trees, shrubs and plants throughout the parka mentioned 
Teachers holding printed orders issued by the Technical 
Ldiicalion Board will be abk to obtain from the superintendent 
in each park such specimens os may be required lor botanical 
study It IS hoped th,at later on the arrangements may be 
extended to the cultivation of important types of the lower 
orders of plants, such as fungi, mosses, ferns, liverworts, ikc , 
.tnd facilities afforded for the study of aquatic plants. 

A RKixiRT on the International Congress on Commeicial 
Education, recently held at Antwerp, is given in the London 
Ifthnual Education Gazette The lollowing items from the 
report are of interest —The view of the majority of delegates 
present at the Congress was that specialised commercial edu- 
cation should not be commenced in primary and secondary 
schools, but that there was ample room for the development of 
higher commercial teaching It is a significant fact that the 
city of Antwerp spends 3^ millions of francs on education out of 
a total revenue of 4 millions of francs In connection with the 
discussion of the ouestion as lo what extent special commercial 
instruction should be given in secondary schools Dr Stegemann, 
ofticial German delegate, gave a lung account of the German 
schools, more particularly of the “ Realschulen ” and of the 
“ Fortbildungsschulen " (continuation schools) He awd that 
the latter were principally supported by leading raerchonta and 
meniliers of mercantile corporations, becauK they fully recog- 
nised Ihe importance of giving lo their clerk* a theoretical 
education as the complement to their office training. Dr. 
Stegemann said that commercial instruction could be given 
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m the necondary schools, without any specialisation whatever 
“ We in Germany do not care to know anything about a river 
unless It will float a ship, and new countries inteiest us only 
when they afford an outlet for our industry ” Speaking after- 
wards upon the past and present of commercial education in 
Germany, Dr Slegemann pointed out the solidarity which 
existed between the professors of their schools and the com 
mercial men of the country, a union which led to the happiest 
results, inasmuch as the latter had given to the former the 
benefit of their practical business experience In conclusion, 
he said that he ventured to counsel English educationists not to 
lose sight of the fact that, even in Great Britain, they must give 
to their young men a more extended and practical course of 
study if they wished to maintain the commercial prestige of 
their country. As to the aim of the continental higher com 
mercial institutes, M Heinzmann Savigno (Antwerp) said the 
object pursued at the Antwerp Institute, and at the other 
establishments modelled upon it, was not to furnish “clerks” in 
the ordinary acceptation of the word, but “ merchants,” who 
would be able to transact their business on a scientific basis, 
and give to their commercial transactions an impetus which 
would materially extend their country’s home and foreign tmde 
They also aimed at the creation of men who would be properly 
prepared to be themselves professors of the higher commercial 
sciences, or to go forth into the world and effectively undertake 
the duties of the consular sersicc The speaker added that, in 
order to keep pace with the growing extension of colonial 
enterprise, he would strongly adxocate the formation of a 
special class of men competent by their knowledge to take the 
lead m colonial development 


SCIENTIFIC SERIALS. 

American Journal of Science, May —On the projK'rties of 
seasoned magnets of self-hardening steel, by B O Peirce In 
searching for a material of which to make a set of standard 
measuring magnets which should be as permanent as (xisstble 
and have small temperature and induction coefficients, the 
author tested a numlier of magnets made of some of the brands 
of “self-hardening” tixil steel now in common use for lathe 
tools He found that the tcmficrature coefficient could be 
reduced almost indefinitely by cutting the rods long and thin — 
.Some lava flows of California, by F L Ransoine This paper 
deals with a strip of the middle, western slo|>e of the Sierra 
Nevada The volcanic eruptions began during the Mtocene 
period and continued to the end of the Pliocene Thedcjvosition 
of auriferous gravels both preceded and accompanied the dc 
position of volcanic material The author distinguishes three 
separate flows of lava, which were eventually brought to an end 
by fresh andesitic eruptions Dunng Pleistocene time the 
iircsent streams have dissected the Neocene lavas and tufts, and 
nave deeply cut into the Jurassic and older rwks — Some new 
Jurassic vertebrates from Wyoming, by W C Knight The 
University of Wyoming has in its collection of Jurassic verte 
brates partial remains of four swimming saurians that in a 
general way resemble Plesiosaurs The discovery of these 
remains is of considerable value to American Mesozoic geologists 
for correlating the Amencan and European Jurassic The 
largest of the four species surpasses in size the European 
Pliosaur, and it is described under a new genus, Me^alHeusaurus. 
The description given is founded upon a cervic.d, dorsal, and 
caudal vertebra ; one fore limb nearly complete , ribs, and the 
greater portion of the pectoral girdle The genus represents 
the largest known animals of the order bauropterygia — On the 
estimation of manganese separated as the carbonate, by Martha 
Austin The carbonate precipitated by means of alkaline 
carbonates is very uncertain An improvement in the quantita- 
tive analysis may be effected by converting the carbonate first 
into oxide and then into sulphate by heating with a few drops 
of concentrated sulphunc acid 

Symons's Monthly Meteorologicat Magazine, May. — The 
climate of Algeria, by Dr. A. Thevenet, director of the Algerian 
Meteorological Service. The first subject dealt with is temper- 
ature The absolute maximum in the shade is 122" at Orleans 
ville (lat 36° 40' N , long 1” 19' E ), and the absolute minimum 
IS given a> 6° 8, at El-Aricha (lat 34“ 16' N , long 1° 23' W , 
altitude 4364 feet). Sharp frost is not infrequent on the Sahara, 
but on the Mediterranean coast frost is rare The air is not so 
dry as might have been expected { monthly means below 40 per 
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cent are very ran, except on thi high plateaux and on the 
Sahara The mean annual rainfall at Algiers, as recorded at 
four stations between 1838 and 1895, is 30 16 inches, but there 
IS considerable divergence between the different records — 
Results of meteorological observations at Camden Siiuare 
(London) for April for forty years, 1858-97 The mean of all the 
highest maximum temperatures was 70 7, and ihe mean of vll 
the lowest minima was 29’ 8 1 he average monthly rainfall w.vs 

r 66 inches, while in April of this year it was only i 01 inches 
— The gliKvmy summers of i860 and 1879, and the nineteen 
years’ cycle, by H Boys The author poinis out that there 
has been so obvious a parallel between most ol Ihe Irst few years 
and those years th.it on ceded them by 19 and 38 years ri 
sjiectivcly, thit ground h.is been given for watrliing whelhtr 
the summer of 1898 will not prove gloomy and rainy like those 
of i860 and 1879, at lea-t in the midland counties 

Wiedemann' s Annalen der Physik und Chemie, No 4 - 
Some modifications in the quadrant electrometer, by J 1 Ister 
anil II (leitcl The drying apparatus is a wide side tubt ofi 
the chamliet containing Ihe quadrants It contains a wire 
attached to the movable end cover, and the yxnnt of the wire 
carries a piece of sodium, wiped or scraped to remove adhering 
(vetroleum or oxide Below the sodium is a glass bulb, which 
catches the dripping moisture The sodium is surrounded by a 
wire net to prevent its dropping bodily into the liquid — Dura 
tion of electric oscillations of large periods, by J Bergtnann 
Describes an improved apparatus for measuring oscillations with 
periods over one millionth of a second — Fluorescence and 
actino electricity, by G C Schmidt E Wiedemann and the 
author have propounded the theory that the molecules, split up 
into ions by the action of light, give rise to fluorescence on re 
combination This would lead to the conclusion that fluorescent 
Ixidies could not easily lose negative ions on exposure to light, 
te would pot be photo-electrically or “actino electrically ” 
sensitive. This conclusion is. however, not liorne out by expert 
ment, as no connection between the two phenomena can be 
established It is found, on the other hand, that bodies which 
exhibit the strongest thermo-luminescence show also the 
strongest photo-electric action —A new method of measuring 
dip and Wizontal intensity, by (j Meyer The dip may be- 
mensured without a magnet and without a galvanometer by 
means of a continually revolving inductor coil and a telephone 
The axis of the coil is adjusted to the telephone minimum 
The measurements are correct to within 3' of arc To measure 
the horizontal intensity, the earth’s field is compensated by thi 
field due to a current of known strength Complete compensa 
tion IS indicated by silence in the telephone —An instrument 
for measuring astigmatism, by K Straubel This consists of two 
cylindrical lenses which rotate with respect to each othir abour 
a common axis Artificial astigmatisn of any given amount may 
thus be produced 

From the articles in the fournal of Hotany for M irch-May, 
we may select the following as of the most general interest - 
The fifty years’ limit in nomenclature, by the editor , in which 
he shows how impossible it would be to work such a rule in 

f racticc Notes on Mycetozoa , and Mycetozoa of Antigua and 

)<>minica, by Mr A Lister Experiments in cross-fcrtilisation 
of Sallies, by Mr t, F Linton Some sjiecies of willow cross 
with great readiness, others with reluctance, and others obstin- 
ately resist all attempts at hybridisation Wayfaring notes in 
Rhodesia, by Mr R F Rand The work of cross fertilisation 
of the native flowers of Rhodesia appears to be effected largely 
by butterflies , but by far the most active agents arc beetles 


SOCIETIES AND ACADEMIES. 

Londov 

Royal Society, May 5—“ On certain Stniclures forn ed m 
the drying of a Fluid with Particles in Sus|iensioii ” By 
Catherine A Raisin, B Sc Communicated by Prof T. (, 
Honney, D Sc , LI- D , F K S 
Experiments have been made with various muddy fluids, which 
were allowed to dry under certain conditions, in order to 
study the forms assumed by the dried material It seemed 
possible that these forms might throw some light on the origin 
of certain minor structures in rocks Various pigments or 
powdered rocks (mostly very fine igijiied) were mixed with 
water and placed on microscope slides or larger pieces of glass, 
generally lineath a cover glass 
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• In maierials nol of ihe very finejt grain le g pruastan blue), 
the forms shown by the dried powder conuat usually of two ae^ , 
of elements, coarser and finer. The former tend to develop aa 
branching stems, which are either bent and winding, forming a 
kind of maze, or somewhat rectilinear with terminal knobs. 
The finer material forms a feathery or fan-shaped pattern, 
generally at the margin of the deposit, and m the intervals 
between the coarser stems It consists of successive curving 
lines, or of radial streaks and furrows The different structures 
arc combined in vanous patterns, of which one illustration is 
reproduced (fig. l). In addition, vesicular structures, cracks, 
and joints are develoiierl m the dried mud, some of the cracks 
bearing even a certain resemblance to the appearance in 
frozen gelatin described by Prof Sollas ( Trans A'oy Ir A>.ad , 
1890) The mode of formation was studied by watchiim the 
hlms in the process of drying, and by comparing different 
examples As the edge of the film graduallji retreats, coarser 
stems begin to form, while fine material, remaining for a time in 
moist condition, afterwards dries os the fine pattern 

These various forms seem to illustrate, mote or less closely, 
structures which occur in nature Thus, dendritic denosits 
along joint-planes, or on other surfaces in rocks, although un- 
doubtedly they often are the effects of crystallisation, may be 
sometimes formed by mechanical drying, or both conditions mav 
co-operate It is possible that some of the “ pseudorganic " 
structures described Iti rocks, mii»ht really be the casts or 
replacements of dried streaks Similar principles to those 
shown in these films may govern the formation of structures in 



the mass of a rock, as, for example, the development ot ] 
Landscape Marble (as explained by Mr B Thompson), or the 
growth of some agates and chalcedomc deposits Even the 
solidification of certain igneous rocks, or the processes of 
secondary silicifieation, may be somewhat analogous. Further, 
the similarity shown m cracks and vesicles to those in some 
pyromendes seems to give support to the hypothesis that these 
nodules at an early stage were often in a semi-solidified 
condition with an external crust. 

In conclusion, the forms resulting from the processes of 
crystallisation, which have been described in numerous papers by 
different authors, may be shortly compared ! and some ad- 
ditional experiments have been made, especially as to the effects 
produced by the admixture of material in suspension (ot of a 
colloid) wiih ihc solution of a crystallising salt Spherulitic 
and dendritic forms, ns described by Lehmann and other 
observers, may be developed, or even an imitation of nucro 
pegmatitic siruclurc Cer^n interesting forms of ice crystals 
(shortly described m Na-MRK, 1892, by Prof Meldola, Prof. 
Bonney, and others) are jljpown, in a note by Prof Bunney, to 
have been developed under somewhat similar conditions. 

“ The Relations between the Hybrid and Parent Forms of 
Echuiold Larv.x ” By H. M Vernon, M A , MB. Com- 
municated by Prof. Ray Lankester, F. K S 

The object of this r^|kirch was to determine systematically, 1 
duihlg a pencil of sovefll months’ dutaUon, the exact relation- | 
sMps of structure and size existing between certain hybrid and j 
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parent Echinoid larval forms The method of procedure was 
similar to that described in a former paper (PAti Trans 
B., 1895, p 577)- 

Upon the cross Sphitrtchtutu 9 -Slrongyloceiilrotus S , twenty 
two experiments were made. As a rule only to per cent, of the 
ova were fertilised, and only 1 per cent of them reached the 
eight days pluteus stage The hybrids were most easily 
obtained in the summer months, few or none of the ova being 
Cross-fertilikcd m the winter The hybrids obtained in Mav, 
June, and July were of an almost pure Spharethtnus type, only 
a third or le«s of them being of an intermediate or Slrongyloctn- 
trolus type In November, on the other hand, onlji about a 
sixth were of the maternal, and five sixths of a semi-paternal 
type Finally, in December and January all the hybrid larv.e 
Were of this (utcrnal type 

On the reciprocal cross of Stmngyhi'entrotiis 9 and Spiiit - 
echtnus d eighteen experiments were made Dunng April, May, 
and June n feir number of the ova were cross-fertilised, but no 
plutei were obtained In July and August some 47 per cent of 
the ova were fertilised, and 29 per cent of them survived to the 
eight days’ pluteus stage In November and December, on the 
other hand, not only were no plutei obtained, but as a rule not a 
single ovum was cross-fertilised. The hybrid latvse themselves 
were of the pure Slrongyloientrotus tyi>e 

These extraordinary variations in the capacity for cross 
fertilisation seem to be due to the variations in maturity which 
the sexual products undergo with change of season. Thus 111 
July and August moat of the Strong^loientrotus individuals 
contain but very small quantiUes of npe sexual products, or 
none at all . and the larvx obtained may be as much as 30 per 
cent smaller than those obtained in the winter and spring At 
intermediate times of the year the larvie are of intermediate size 
It appears, therefore, that the Strongyloctntrotus 9 •Sphtrr 
echtnus i hybrid is only formed at the time when the Strong 
hitntrotus ova have reached their minimum of maturity ; whilst 
in the case of the reciprocal hybrid, it follows that as the 
maturity of the Strengybientrotus sperm increases, it is able to 
transform first a portion and then the whole of the hybrid larvz 
from the Sphitrtchtniis to Us own type In other words, the 
characteristics of the hybrid offspring depend directly on the 
relative degrees of maturity of the sexual products. 

As a result of the ten experiments made on the cross 
£(Atnus 9 Strangylotenlrolus i , it was found that the hybrid 
larvse were on an average about 8 per cent largtr than the pure 
parental larval forms, and, moreover, that even mote of the 
cross fertilised ova developed to plutei than of the directly 
fertilised ones In the reciprocal cross, only abouf 1 per cent of 
the ova reached the pluteus stage, and these plutei were about 
13 ^r cent smaller than the pure maternal larva?. 

Various Grasses, in several instances reciprocal ones, were also 
effected between Strongyloifntrotus, Sphirrerhtnus, Echtnus 
mutotuben Hiatus, Echinus at ulus, Atbeuta, Echtnocardtum 
cordatum, Echmocardium medtterrantum and Dcrocidarts 

On performing cross-fertilisations with the colour varieties 
of Sphterechmus, there was found to be a distinct diminution of 
fertility, beries of experiments were made m June, July, 
November and December, the differential fertility seeming to 
gradually diminish with the progress of the season Nevertheless, 
it was always most distinctly present. There was little or no 
infertility between the less definitely marked colour varieties of 
Stron^locentrotus 

Apnl 28 — “A Compensated Interference Ddatometer " 
By A. E Tutton, Assoc R.C.S. Communicated by Captain 
Abney, C B , F K.S. 

The author describes a form of Fizeau interference dilatomeler 
which he considers combines the best features of the apjiaratus 
described by Benoit, and belonging to the Bureau International 
dea Folds et Mesures, in Fans, and that desenbed by Pulfrich, 
constructed according to the modifications inCroducea into the 
method by Ahbe Moreover, besides other improvements, a 
new principle, that of compensation for the expansion of the 
screws of the F'ueau tnpod which supports the object, is intro- 
duced, which enhances the sensitiveness of the method so highly 
as to render it applicable to the determination of the expansion 
of crystals in general, including those of chemical preparations. 
Hitherto the application of the Fizeau method has been con- 
fined to such crystals as could be obtained large enough to 
famish a homogeneous block at least a centimetre thick. A 
block only 5 mm thick is ample for use with the author’s 
compensated dilatometer The pnnciple of the compensation 
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depends upon the fact that alumtnium expands 2 6 times as 
much as pUttnnm>iridium for the same increment of temperature. 
TTie author therefore employs, like Fiieau and Benoit, a tripod 
of platinum-indium, and places upon its transverse table, through 
which pass the three screws, a disc of aluminium whose thick- 
ness IS 1/2 6ths of the length of the screws The space between 
the lower surface of the glass plate which is laid upon the upper 
ends of the screws to assist in producing the inierference, and 
the upper surface of the aluminium, then remains constant for 
all temperatures under observation, and if a crystal is laid upon 
the aluminium compensator the whole amount of its expansion 
by rise of temperature is available for measuremenl by the 
interference method Hence the method is no longer a merely 
relative one, affording the difference of expansion between the 
tripod and the sulistance investigated, but affords directly 
absolute measurements of the c).|iansinn 
The results of numerous determinations of the expansion of 
the platinuni-iridium of the tripod are given, carried out with 
the surface of the tripod table and the cover wedge separated 
at the long inters al of 12 mm , by the aid of green mercury 
light. The mean value is very similar to that of Benoit, and is 
a ^ I o' “(8600 4 56/) 

The result of several determinations m red hydrogen light of 
the expansion of the pure aluminium used for the series of com 

K .tors, carried out by the I' izeau relative method with a 
12 mni thick, is 

o = io**(2204 + 2 12O 

Similar determinations for the black glass of the crystal- 
covering plates afford the value 

a = 10'®(72S7 + to 4/) 

In a subsequent memoir the author intends to present the 
results of determinations of the exyiansion of the sulphates and 
selenates of potassium, rubidium, and c.-esium 

Physical Society, May 27 —Mr Shelford Bidwell, I’resi- 
dent, in the chair — A i»per by Messrs Edwin Edser and C P. 
Butler, on a simple method of reducing prismatic spectra, wa.s 
read by Mr Edser The production of interference-bands m a 
continuous spectrum is capable of furnishing a reference spec- 
trum, which can be employed to determine the wave-lengths 
corresponding to the bright lines m a spectrum of a metal or of a 
gas The authors discuss various methods by which such bands 
can be formed In their final experiments, an air-hini between 
two plane parallel glass plates is insertctl in front of the slit of 
the spectrometer, in the path of the incident light Owing to 
the interference of the direct ray with that twice internally 
reflected, bright bands seimraceil by dark intervals are observed 
in the spectrum , these bright bands correspond to a series of 
different waves, whose lengths ate easily determined for the 
whole series, when two of them are known The bands are 
much improved by partial silvering of the two internal 
surfaces of the glass. It has been found that ordinary plate- 
glass, if well chosen, is good enough for all these experiments 
In order to adjust for giarallebsm, a spot of light, or the filament 
of a glow-lamp, is viewed through the silvered surfaces A long 
tram of images is generally visible , these must be brought into 
coincidence If now a sodium flame is looked at through the 
film, interference bands are seen These bands must lie adjusted 
by pressure, to be as broad as ijoasible An arc lamp is used 
f'lr illuminating ihe collimator slit The authors exhibited the 
apparatus, and showed photographs of spectra scales with the 
^propriate wave lengths, calibrated upwn them by this method 
The results there obtained were read from the spectrometer to o 4 
of a tenth-metre, with an ordinary pocket lens A simple 
graphic method enables wave lengths, corresponding to a great 
number of spectral lines, easily to be determined by inspection 
The phase-changes introduced by the silver do not affect the final 
result I’rof Threlfall congratulated the authors on their discovery 
of a method that would greatly reduce the labour of calibrating 
spectra, and at the same time give such accurate results Prof. Boys 
said the simplicity of the apparatus added greatly to the value of 
the method. It would seem to him better if the slit were some- 
how contrived within the film-space. All want of definition due 
to rays falling at different angles upon the collimator object- 
glass would thus be avoided, and only a small part of the glass 
plates, 1.4. the slit, would requite to be strictly parallel planes. 
The limit of accuracy in the authors’ method depended upon the 
coHimator, not upon the optical perfection of the silvering of the 
plates. Mr. Butler pointed out that previous methods had 
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always required experienced spcclroscopists for mapping out 
results In the new method that work could easily be donv by 
an assistant Mr. Edser said that by pulling the two plates 
immediately in front of the slit only a very small part of ihe 
glass IS concerned in the aclion, light coming through it in 
angle wouhl not reach the lens in the collimator — Prof Boys, 
Vice President, then took the chair, and Mr Camptaell Swinlon 
read a paper on some further experiments on the circulation of 
Iheresiaual gaseous matter in Crookes' tubes In the discussion 
that followed the former paper on this subject, at the r’h>-.ical 
Society on March 25, 1898, Mr Appleyard had suggested that, 
in tracing the cause of the rotation of the exploring mill, it 
would lead to simpler results if the vanes were made of some 
light conducting substance, for it was probable that miea intro- 
duced complications by retaining the charges Prof Boj s then 
pointed out that the mici might be gilded Such a lube has 
now been made by Mr Wolff With the gildcil mica vanes so 
placed as to be outside the kathode stre-am, the mill behaies in 
a manner similar to the non coniliicling insulaterl mill It shows 
a greater tendency to assume a position of stabililj, due to 
electrostatic induction , this renders it somewhat 'roublesome in 
starting, but, when once under way, Ihe null rotates always w hen 
excited Occasionally, when starting, a few reverse revolutions 
arc observed j these are probably due to electrostatic influence 
and momentum, and also jxissibly to eddy Currents m the residual 
gaseous matter But it is found, in all Cases, that rotation in the 
direction that indicates a stream of residual gaseous matter from 
anode to kathrxle, follows the reversal immediately after one nr 
two ascillations An electrometer connected to the mill through 
the pivot and needle ixjint, shows the vanes to be always electri- 
fied positively The results are confirmed by a second tube with 
oblique vanes The author concludes that at very high exhaus- 
tions there exists a molecular or atomic stream from anode to 
kathode, which carries a positive charge, and travels at high 
velocity outside the opposite kathode stream Mr J (Juick 
asked what was the minimum degree of exhaustion required to 
produce these results. Prof Boys said that the experiment 
gave some amount of probability to the truth of Mr Campbell 
Swinton’s hypothesis, but it did not altogether prove the 
mechanical theory of rotation to be correct lie was glad that 
the chance suggestion at the last discussion had led to such in- 
teresting experiments being continued Prof Threlfall men 
tioned that Boetlger had devised a method for gilding mica, by 
a chemical process, that was much to l>e jireferred to ordinary 
gliding Mr Campbell Swinlon said it was necessary to e xhaust 
the tubes as completely as possible to a point where it was only 
just possible for any discharge at all to pass through them If 
the rotation was due to electrification, there must still lie some 
mechanical process whereby the charges get to the vanes— a 
stream of residual gas satisfied that condition — The \ ice- 
President projxised votes of thanks, and the meeting adjournal 

I'ARIS 

Academy of Sciences, May 2j — M Wolf in the chair — 
Notice on the late M Souillart, Correspondant m the Section of 
Astronomy, by M O Callandreau — Some remarks on the 
periods of double integrals, and on cycles of two dimensions in 
algebraic surfaces, by M Emile Heard -New researches on 
the reaction between pyrogallol and oxygen in presence of 
alkalies, by M Bcrl helot The reaction depends upon the 

nature of the alkali employed The amounts of oxygen 
absorbed, and carbon monoxide evolved, were measured and 
the oxidation products studied. — Chronophotograph) applied to 
the study of muscular action in locomotion, by M Marcy The 
paper is accompanied by four plates, illustrating the methods 
used After a set of photographs of the living animal has been 
obtained, its skeleton is prepared, and these photographed 
ujion the same scale From these the curves of change of 
length of each mu-scle can be deduced — The origin ut the 
vertebrates, by M Edmond Perrier — On minimum surfaces, by 
M C Oulchard — On systems of differenlial equations which 
satisfy quadruply periodic functions of the second s^>ecles, by M 
Martin Krause — On the determination of the terminal curves of 
spirals, by MM C E. Guillaume and J Pctlavel A mechanical 
method for determining Phillips’ curve for spiral balance springs. 
— On a new method of determinirm the mechanical equivalent 
ofheat, byMM J. B Baillc and C Pery A cylinder 0/ copper 
u fixed in a rotating magnetic field, and the heaung effect 
measured. The moment of the couple required to keep the 
sphere at rest and the velocity of the field can be exactly 
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measured The correction for cooling must be measured with 
great exaclnets In the preliminary results ijuolfd the value* of 
J he between 433 and 436 — On some exjieriments in submarine 
acoustic telegraphy with the aid of a microphone, by M. E. 
Hardy. — On the osmosis of liquids through a membrane of vul- 
canised rubber, by M G Flusin Since the measurement of 
the limiting osmotic pressure could not be carried out with this 
membrane, the \elocity of the osmotic current was determined 
from the liquid into ethyl alcohol The amounts of liquid 
absorbed by the rubber were also determined, but these figures 
are not proportional to the velocities of osmosis —Improvement 
of over exposed negatives, by M Mercier The plate is immersed 
for two minutes in a solution of tartar emetic, dried and de 
veloi>ed as usual with hydroquinone —On an apparatus for 
aerating boiled or distilled water, by M Maillel — Kccapitulation 
of the atomic weights calculated by the method of limited 
densities, by M. Daniel Berthelot By the methods given in 
preceding notes the atomic weights of carbon, sulphur, nitrogen, 
and chlorine are calculated The agreement lietween the 
numbers so obtained and those obtained by chemical methods is 
so close that the original a.ssumption may be regarded as proved, 
Avogndro’s law being strictly true only at extremely small 
pressures — On the determination of the molecular weights of 
gases , reply of M Marqfoy to M Daniel Berthelot —On 
reaction rones, by M Allrett Colson — On the phosphorescent 
mixtures formed by strontium sulphide, by M J R Mourelu — 
On the limits of inflammability of combustible vapours, 
by MM H LeChatelierand O Houdouard — Spectrum analysis 
of some non conducting minerals by fused salts, by M A de 
(jramont —Synthesis of safranine, by M Georges F Jaubert — 
Action of aluminium chloride and of chlorine in presence of 
aluminium chlonde upon anhydrous chloral, by M A Mouneyrat 
Ily the .actum of AlCl, upon chloral at too'', besides the products 
already discovered by Combes, pentachlorethane. CCI^CIICI, 
IS obtained, and the tetrachloreihylene which forms the roam 
iproduct of the reaction is formed from this by further heating 
with AlCI,. With chlorine, under similar conditions, a goo<l 
yield of hexachlorethane is obtained —Estimation of phosphoric 
acid in superphosphates, by M L^o Vignon —New observations 
cm Pertpatus, by ftl E L. Bouvier — On the carbon monoxide 
normally contained in the blood, by M Maurice Nicloux The 
amounts of gas given by the blood of animals from the country 
is sensibly the same as in that of animals in towns (Fans) The 
carbon monoxide would appear to be produced within the 
organism itself.— On fungi intermediate between Trtcophytans 
and Aihonons, by M E Bodin — On the minerals of the 
basaltic fumerolles of Royat (Buy de-D6me), b) MM A 
Lacroix and P Gautier — On the apatite from certain gtanuhtic 
enclosures from Chuquet Genesloux, b) MM A Goniiard and 
Adelphe — Uiinary acidity and its determination, by M Charles 
Lapierre —Earthquake of .May 6, 1898, communicated by M 
Michel Levy 
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LORD RAYI.EIGH'S SOUND" 

The Theory of Sound By J W Strutt, Baron Rayleigh, 
Sc.U , K R S Second edition, revised and enlarged 
Two volumes Pp xiv + 480, and xvi + 504 (London 
Macmillan and Co , 1894 and 1896 ) 

I T was neither to be expected nor to be desired that 
any alteration of the general plan of Lord Rayleigh’s 
“ Sound ” should be introduced in a new edition A few 
errors have been detected and corrected (they are very 
few indeed), and the book has been considerably en- 
larged , but the characteristic features of the new portions 
are those of the old, and our admiration is again aioused 
by the skilful interweaving of theory and experiment, each 
supporting and adorning the other 

We are grateful, too, that there is a continuance of the 
help which we have received from the author in “clear- 
ing our minds of cant,” or rather of that unquestioning 
employment of conventional explanations which is its 
equivalent in physical science , For example, many 
would even now be contentedly repeating the ordinary 
text-book theory of the maintenance of vibrations in an 
electric bell had he not awakened them to the knowledge 
that It was wholly beside the mark , and the statement 
that “ a simple vibration involves tnfimte continuance, 
and does not admit of variations of phase or amplitude ” 
should be very useful to many more 
The first important addition is an investigation of the 
resultant of a large number of vibrations whose phases 
are accidentally distributed An expression is found for 
the probability of a resultant intensity of any specified 
magnitude, and the mean intensity is shown to be the 
sum of the intensities of the components 

Under the head of intermittent vibrations, the differ- 
ence between intermittence artificially imposed upon a 
simple vibration and the intermittence of beats is pointed 
out and employed to explain some experimental results 
obtained by Prof A M Mayer 

A section is added dealing with unstable systems 
with one degree of freedom, and we are reminded that 
the possibility of periodic motion under the operation of 
impressed periodic force is no pi oof of stability 

The maintenance of vibrations is then discussed, and 
It IS shown that if impulses are given to a vibrating 
system whenever it passes through its equilibrium 
position their effect is mainly upon the amplitude and 
the period is sensibly unaltered , while if they are given 
at the moments when the system is at rest the effect is 
mainly upon the period, the vibrations being neither 
encouraged nor discouraged An investigation is also 
given of the theory of the maintenance of vibrations by a 
periodic force whose frequency is double that of the 
maintained system, as in one form of Melde’s well- 
known experiment and in the cnspations of a liquid 
observed by Faraday 

Next we come to a description of some of the principal 
methods for the accurate determination of absolute 
pitch, including, of course, the author’s excellent com- 
parison of a fork with a clock pendulum by the use 
of the phonic wheel An account of this instrument has 
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been given earlier in the book, and its use with a counting 
apparatus certainly brings a fairly good determination 
within the reach of experimentalists of very moderate 
skill Another interesting method which is described 
IS that of counting the two sets of beats of overtones 
which are heard when two notes whose interval is 
an equal temperament-whole tone are sounded on a 
harmonium The method depends, of course, on the fact 
that in matntmned vibrations the frequencies of overtones 
must be accurately multiples of that of the fundamental 
The necessity of this correspondence is proved later, but 
a hint of It might have been given here with advantage 
to the student , for in acoustics, as in other matters, the 
progress of the human mind is from the vulgar credulity 
of accepting all overtones as accurately harmonic through 
the vulgar incredulity of doubting whether any can be so 

In the general tieatment of vibrating systems an in 
vestigation of the effects of imposed constraints upon the 
periods IS given, also the theorems of Routh relating 
to the roots of the equation defining the penods, with 
an extension to unstable systems , a section dealing with 
the reaction upon the drivmg-poiiu of a system thrown 
into forced vibration is also added Under the head of 
transverse vibrations of strings the propagation of 
progressive w,avcs along a string whose mass is supposed 
to be concentrated at equidistant points is consideied, 
and It IS shown that there will be no such propagation if 
the frequency is above a certain critical value The 
reflection of waves at the junction of two strings is 
treated, also reflection produced by gradual change of 
density, and it is shown how the analogue of dispersion 
in optics IS introrluced if the string is considered to 
possess finite stiffness, and that in this case the ordinary 
formula for the intensity of the reflection must be 
modified Reflection at a junction is also discussed in 
the case of longitudinal vibrations of bars, and the 
we.ikness of the transmitted intensity when the change 
of velocity at the junction is considerable is pointed out 

A summary is given of the experiments of Elsas on 
forced vibrations of membranes, and the march of the 
nodal lines with varying frequency is described In the 
chapter on vibrations of plates .an account is given of the 
author’s interesting observations on the notes of bells, 
and his ingenious method of obtaining the nodal lines 
corresponding to each note by utilising the beats 
produced by asymmetry 

The first volume ends with two new i hapters, one on 
the vibrations of thin cylindrical .and spherical shells, 
and one on electrical vibrations In the latter the 
theory of oscillatory currents in circuits with cap.acity und 
induction is given, and applications to Hughes’ induction 
balance and Wheatstone’s bridge are discussed The 
concentration of currents of high frequency on the out- 
side of a conductor is also worked out, and the propaga- 
tion of current waves along cables is treated, justice 
being done to Heaviside’s work on the effect of in- 
ductance in diminishing distortion in telephony. The 
mode of action of the telephone is also discussed, and 
the author’s results as to the minimum audible current 
are given 

In the chapter on aerial vibrations, which opens the 
second volume, some interesting phenomena depending 
upon the second order of small quantities arc explained, 
G 



122 


NATURE 


[June 9, 1898 


the best known being the striations which are always 
seen in a Kundt’s tube, and which are shown to be due 
to the tendency of solid particles to arrange themselves 
in chains perpendicular to the lines of alternating flow. 
An investigation of reflection at a corrugated surface 
follows, next comes a description of some experiments 
on diflraction of sound. 

A general account of the mode of maintenance of the 
vibrations of a flute organ-pipe is then given, and 
attention is called to the fact that the note of the pipe 
when sounded is higher than the note to which it would 
resound, and that the difference increases with the wind 
pressure. The mutual influence of organ-pipes mounted 
side by side is considered ; it has been shown how this 
influence militates against the successful application to 
pipes of Scheibleris method of detennining absolute 
pitch. The maintenance of vibrations by increasing the 
pressure at a node at a time of maximum pressure and 
decreasing it at a time of minimum pressure by the 
introduction and removal of air or of heat is considered 
(The student will find it a profitable mental exercise to 
satisfy himself that this mode of maintenance is con- 
sistent with the general principle that the force should 
be applied when the system passes through its equi- 
librium position ; he may also note the analogy to the 
maintenance of the oscillations of a galvanometer needle 
by a small current suitably controlled by a reversing 
key). If, on the other hand, the moments of the most 
rapid addition and subtraction of heat are those of most 
rapid change of pressure, it is shown that the vibration 
IS neither maintained nor damped, the effect being 
concentrated upon the period. It may be remarked 
that the passage from Newton’s theory of sound to 
Laplace’s, or wrr rvrrd, in calculating the pitch of a 
pipe IS a case exactly in point, .\mong the more 
important applications of maintenance by heat, singing 
flames and Rijke’s sounding lubes are treated, also the 
sounds sometimes heard when a bulb has just been 
blown at the end of a glass tube The maintained 
vibration of mercury contained in a U-tube, one end of 
which IS connected with a heated bulb, is a visible 
example of the latter phenomenon, and the principle has 
been successfully applied to small hot-air motors A 
short account of the conditions of maintenance in reed 
instruments is also given 

Under the head of fluid friction, KircholTs investiga- 
tion of the effects of viscosity and heat-conduction 
upon the propagation of sound finds a place, and the 
behaviour of very narrow tubes towards sound is applied 
to the question of reflection at a porous wall The 
theory of the vortices observed by Dvbrdk in Kundt’s 
tubes is also investigated. 

Four new chapters complete the book. The first deals 
with liquid waves under gravity and cohesion ; in it are 
treated, among other matten, the determinations of surface 
tension by the measurement of npples and by observations 
on the vibrations of a liquid cylinder, the importance of the 
latter method in permitting the examination of a newly- 
formed surface being pointed out. The instability of a 
liquid jet, the behaviour of drops in collision, and the 
vibrations of detached drops are also considered. The 
next chapter, on vortex motion, gives an investigation of 
the instability of stratified motion in a fluid, and its 
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application to the theory of sensitive flfimes and smoke- 
jets Bird-calls and aeolian tones ‘ate' ^also shortly 
treated, some considerations as to pitch being deduced 
from the principle of dynamical similanty A bnef account 
of the propagation of vnbrations in elastic solids follows, 
and the last chapter deals with facts and theories of 
audition. In it the author’s experiments on the minimum 
amplitude of sound waves consistent with audibility are 
described, a discussion of Ohm’s law and its exceptions 
is given, and, by the application of dynamical principles 
to the internal vibrators which on Helmholtz’s theory form 
the analysing mechanism of the ear, the bearing of the 
degree of damping in these vibrators on the origin of 
dissonance, on the possibility of accurately judging 
pitch, and on the remarkable results of Kohlrausch as to 
the exceedingly small total number of vibrations requisite 
for the appreciation of a definite pitch, is explained. 
Finally, the conflicting views which have been held as to 
combinational tones, the perception by the ear of the 
phase relationship of two tones, and the characteristics 
of vowel sounds are discussed 

In Nature of December 12, 1878, Prof. Helmholtz, 
after suggesting some of the above problems, wrote of 
the first edition of this book “ Lord Rayleigh certainly 
deserves the thanks of all physicists and students of 
physics , he has rendered them a great service by what 
he has done hitherto But 1 believe I am speaking in 
the name of all of them if 1 express the hope, that the 
difficulties of that which yet remains will incite him to 
crown his work by completing it ” This has now been 
done, but the only voice which could without impertinence 
utter praise is, alas, silent L. R, W 


HAWKS AND HAWKING 
Hints on the Management of Hawks (Second Edition) ; 
to which IS added Practical Falconry Chapters, 
Historical and Descriptive By J. E Harting 8vo. 
Pp VIII + 268, illustrated (London H Cox, 1898 ) 

M r HARTING IS such an authority on the art of 
hawking, and is, furthermore, such an excellent 
field naturalist, that it was only to be expected his 
volume on this branch of sport would reach a second 
edition. But, as the author states in his preface, the 
additions to the new edition, both as regards letter-press 
and illustrations, are so extensive as almost to give it a 
claim to rank as a new work 

From all points of view, management, reanng, training, 
and use in the field, as well as regards their natural 
history, Mr. Harting appears to have furnished all that 
there is to be told concerning hawks and hawking , and if 
the votaries of this sport are not satisfied with his efforts, 
they must indeed be hard to please Some of the most in- 
teresting chapters in the volume are those relating to the 
now obsolete kite-hawking and heron-hawking ; the one 
of which has ceased to exist from the practical extinction 
of the quarry, and the other from the altered physical 
conditions of the country In all portions of his sulqect 
the author owes much to the artistf some of the illustra- 
tions being really exquisite, especially those from the 
pencil and brush of Mr Lodge. What, for instance, can 
be more striking than the contrast between the figure of 
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the heron sailing gracefully at ease on p. 153, and the syllabus” By making this announcement, the Univer- 
same bird after being stricken by the peregrine two pages sity of London has shown its intention to encourage the 
later ? It is, of course, a drawback that so many of the introduction and extension of prai tical methods of science 
illustrations depict birds and other animals in postures of teaching into our secondary schools , and there can be 


pain, but this is inseparable from the subject. While 
commending the illustrations as a whole, a few, like the 
one of the hobby, appear to have been pnnted from some- 
what worn blocks 

To those not conversant with the sport, it may come 
as a matter of surprise that so many species of the 
Fakonidce are trained in vanous countries for hawking , 
these ranging in size from the merlin and the hobby to 
the golden eagle, and their quarry from the snipe and the 
lark to the roe-deer, or even the wolf As hawking with 
eagles is unknown in western Europe, the portion of Mr. 
Karting’s work relating to that branch of the sport cannot 
fail to prove generally interesting It would, of course, 
have been mere waste of space if the author had 
attempted to give full descriptions of all the various 
hawks and falcons employed in the sport , but as there 
IS some considerable degree of confusion in regard to the 
species of eagles trained for hawking in Turkestan and 
other parts of the Russian empire, he has done well in 
giving a full discussion on the question. And here Mr 
Karting, as usual, displays an intimate acquaintanceship 
with the zoology of the subject and the literature relating 
thereto. It appears from these observations that the bird 
commonly employed in Turkestan, where it is known as 
the berkui, is the golden eagle, but that other species, 
such as the Imperial eagle, are likewise trained , while it 
IS stated that occasionally sea-eagles of two species are 
made use of 

Although It IS by no means meant to displace the older 
and more bulky treatises, Mr Harting’s little volume 
ought to give the beginner all the information he requires 
for setting up a hawking establishment, either on a large 
or a small scale, and it will doubtless aid in maintaining 
interest in an ancient and exciting sport which ought by 
no means to be allowed to fall into neglect. R. L 


THE RUDIMENTS OF PHYSICS AND 
CHEMtSTR y. 

General Elementary Science Edited by William Bnggs, 
M A., F C S., F R A S Pp vui -I- 390 (London 
W B Clive) 

Elementary General Science By A T Simmons, B Sc , 
and Lionel M. Jones, B Sc. Pp viii -1- 328 (London 
Macmillan and Co , Ltd., 1898 ) 

T he new regulations for the matriculation examin- 
ation of the University of London provide that on 
and after next January all candidates must present them- 
selves for examination in the rudiments of physics and 
chemistry included in a syllabus under the head of 
“General Elementary Science.” Following the “stream 
of tendency ” of science teaching at the present tune, the 
examiners announce in a note prefixed to their syllabus 
that the subjects “ will be treated wherever possible from 
an experimental point of view. Candidates will be ex- 
pected to have performed or witnessed simple experi- 
ments in illustration of the subjects mentioned in this 
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no doubt that if the examiners insist upon the possession 
of knowledge gained by demonstration and experience, 
instead of the transient information acquired by reading, 
their action will be the means of greatly improving 
the character of the scientific instruction given in the 
smaller secondary schools Hitherto, many schools of 
this character have trained candidates for matriculation 
without showing them a single scientific expeniiient , 
the new curriculum will, honever, make this state of 
things impossible, and will therefore be the means of 
increasing the efficiency of secondary schools. 

The two volumes under notice have both been pre- 
pared to meet the new requirements of the London 
University, and they exemplify the old saying th.at “there 
IS a right and a wrong way to do everything.” In the 
volume edited by Mr Briggs little attempt has been 
made to produce a book in the spirit of the new syllabus 
Neither the first section of the book dealing with 
mechanics, nor the second section dealing with heat, 
light and electncity, can be regarded in any way as 
likely to lead to a practical acquaintance with scientific 
facts , they both contain a large amount of information 
concisely expressed, but the information is of precisely 
the same kind as appears in books prepared for students 
working under the old matriculation regulations In 
other words, more attention is paid to arithmetical 
gymnastics in the regions of mechanics and physics 
than to experiment The section on chemistry is better 
done, nearly one hundred experiments being described 
in It , but It IS unequal in treatment, and contains too 
many equations and formul.E for a beginner in chemistry 
to understand. As a whole, the book is unsatisfactory , 
It contains information to be read and learnt by the 
student instead of descriptions of experiments to be per- 
formed, and though it may be useful as a training in 
providing exercises in physical arithmetic, it has no 
educational value. 

The book by Messrs Simmons and Jones is of quite 
a different character from that compiled under Mr. 
Briggs’s direction. It contains an admirable course of 
practical work covering all the principles of mechanics, 
physics, and chemistry included m the new subject for 
London matriculation No less than 310 experiments 
are described, and they are not only practicable, but can 
also be performed with simple apparatus Many of the 
experiments, such as the pin-methods of proving the 
laws of reflection and refraction of light, the simple 
experiments on voltaic cells, and the method for heating 
a solid in a closed volume of gas (p. 258), are distinctly 
good, while most of them furnish evidence that the 
authors are describing matters of personal experience, 
and not hypothetical arrangements. The experiments 
alone provide a valuable set of practical exercises in 
elementary physics and chemistry, and if the descriptive 
text IS read in connection with them, the student will be 
given a sound basis of scientific knowledge. The volume 
contains an instructive course of work which will be of 
real assistance to both teachers and pupils in schools 
where elementery science is Uught. 
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OUR BOOK SHELF. 

The Flora of Perthshire By F. Buchanan White, M D. 
Edited by James W. H. Trail, AM Pp Ixi + 407 , 
with a portrait of the author, and a map of the county 
(Edinburgh W Blackwood and Sons, 1 898 ) 

It had long been known that the late Ur Buchanan 
White was preparing a “ Flora of Perlhshire,” when his 
death in 1894 arrested the progress of the work. The 
manuscript was then put into the hands of Prof J. W H. 
Trail, who has edited it 

The book is well arranged , clear, perhaps at the 
expense of detail of secondary value For such we must 
consider the long strings of exact localities, common in 
such works, in this one usually summed up into short 
general statements There is no doubt that the book 
has been carefully planned, that its aims are broad, and 
that all matter not of real concern has been excluded. 
Here and there we find critical remarks, or statements of 
the variability of the species These are interesting , but 
the great feature of the book is in the new data relating 
to the altitudes reached by plants It will be noticed 
that the upper limits of species usually are in excess of 
those given more than half a century ago by H C 
Watson for the Eastern Grampians , also that they differ 
in different parts of the county So many of the glens 
of Perthshire run east and west, and gather from this 
cause heat in a way which glens open to north winds do 
not. Perhaps this accounts for the difference. The 
su^ect IS one yet wanting many observations 
The manuscript appears to have been less complete 
when It changed hands than was thought. As a result 
we see a slight want of uniformity One, who, like 
IJr Buchanan White, united into a single species Fio/a 
tricolor and nrvemts, would not be likely to follow the 
division of the genus Hteraaum to the extreme It is, 
indeed, a cause for regret that the author left no outline 
of the introduction, which he could so well have written 
The essay reprinted in its place only deals with one 
question , and for others, which would have found a 
place, we must seek in his published papers A list of 
these papers is incorporated in the book with a memoir 
of the author. I H B 

Manual Training. Woodwork A Handbook for \ 
Teacktrs. By George Ricks, B Sc Lond. Pp 187. 
(London . Macmillan and Co , 1898 ) 

WORKiM. in wood with carpenter’s tools is now pro- 
vided for in the cumculum of many public elementary 
schools, as well as in technical schools, with the object 
of training the manual and visual faculties to act m 
connection with the mental. Used with care, this manual 
work becomes a valuable educational agent, but unless 
It is carried out on an orderly system it degenerates 
into mere tinkering. Mr Ricks has kept the true aims 
of manual training well in mind in the preparation of 
his work “ Our aims,” he says, “ must be wholly educa- 
tional. We must arouse interest and ouicken intelli- 
gence We must develop and strengthen habits of 
attention, industry, and perseverance We must train the 
eye to accurate observation, and the hand to dexterity 
in execution.” The aspirations are commendable, and 
the author's expenence has enabled him to develop a 
practicable jeheme of work in which it is shown how 
they can be earned into effect Beginning with a chapter 
on drawing as a factor in manual training in wood, this 
is shown to be the fundamental basis of the work. The 
necessity of exact measurement in all work, and the use 
of working drawings, is insisted upon ; and rightly, for 
without drawing to scale, e^xact and intelligent handi- 
work fs scarcely possible An instructive chapter is 

f ven on the various woods used as timber, their struc- 
ro, growth, preparation and properties We notice 
At in explaining specific gravity with reference to 
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timber, Mr. Ricks adopts as his standard the weight of a 

f allen of water (10 lbs ), the specific gravity of oak thus 
eing 8, of beech 7, and so on. This is convenient for 
some reasons, but it is apt to create confusion ; and if 
the child afterwards learns that the specific gravity of 
iron IS 7, he w ill wonder whether the metal or the wood 
IS the heavier 

After the preliminary chapters and exercises come 
systematic work on the use of carpenters’ cutting tools, 
simple workshop operations, and bench work from work- 
ing drawings The book shows evidence of thought and 
experience, and should prove of service to teachers of 
manual training 

A Description of Minerals of Commercial Value. By 
D M Barringer, A M , LL B Pp 168. (New York : 
John Wiley and Sons London Chapman and Hall, 
Ltd , 1897 ) 

A Sf.T of tables for the identification of minerals is very 
useful to mineralogists and others , and as this note-book 
contains such tables and little else, it is welcome The 
information is conveniently arranged so that it can 
be quickly referred to, nevertheless there arc so many 
omissions that the book cannot be used to the exclu- 
sion of other books on mineralogy, and consequently 
Its chief claim to consideration, that of saving time, falls 
to the ground For example, under the heaoing of lead 
ores, only galena and cerussite are mentioned, although 
six compounds of bismuth and five of antimony are de- 
scribed It may be hoped that Mr. Barnnger will see 
his way to making his book more complete in future 
editions 

Ludwig Otto Hesse’s Ccsammelte Werkc, herausge- 
geben von der Mathematisih-Physikalisihen Classe 
dcr Kontgluh Bayetrschen Akademie der Wisscn- 
schaften (Munchen, 1897 ) 

Collected into one large quarto volume of over 700 
pages, ranging in date from 1838 to 1874, we find here 
the mathematical articles m which Hesse laid the found- 
ations of the modern analytical theory of Solid Geometry, 
with the details of which we are familiar in the treatise of 
Dr Salmon 

The subjects discussed are all of geometrical interest, 
even where the title may indicate an algebraical flavour, 
as the analytical developments are such as arise from the 
investigations of geometrical properties We may in- 
stance the researches on the Functional Determinant, 
called after the inventor the Hessian, which has played 
so important a part in the hands of Sylvester and Cayley. 
A biography, based on a memorial lecture by Prof G. 
Bauer, completes the volume , in it a characteristic 
remark of bylvester is embodied It is interesting to 
learn that Jacobi utilised Hesse as a collaborator in 
developing the theory of the Attraction of Ellipsoids 


Kromskop Colour Photography By Frederic Ives Pp. 

XVI -t- 80 (The Photochromoscope Syndicate, Ltd, 

1898) 

Most of our readers have either seen or heard of Mr. 
Ives’ process of colour photography, known now under 
the name of the Kromskop System. In the small book 
we have before us, Mr Ives gives the reader a concise 
account of the principles involved in this method of pro- 
ducing coloured pictures, describing and explaining at the 
same time the construction and action of the various 
kromskdpes which are now being manufactured This 
information will be found very serviceable to any one who 
wishes to attain the maximum of efficiency in this branch 
of photography. In addition to the above instruction^ 
reference is made to the literature on the subject, and 
various extracts relating to the nature, theory, &c., of 
colour from writings of well-known men are inserted 
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LETTERS TO THE EDITOR 

[The Edtloi does not hold htmself respensttle for opinions ex 
ptessed hy his correspondents Neither can he undeitahe 
to return, or to cone’pond with the soriters of reset tei 
manuscripts intended fm this oi any othei past o/Nai UkK 
No notice is taken cf anonymous tommuiitiaiioiis ] 

Liquid Hydrogen 

The letter of W. Ilampson, which appears m your issue of 
May 26, can only mean by implication to charge me with having 
utilised without acknowledgment an idea of his, conveyed through 
a third party, in my paper on the liquid hydrogen jet, published 
in 1895 Such a suggestion is absolutely without any found- 
ation in fact My results would have been attained had Dr 
Hampson never existed, just as they have been developed He 
certainly in no way contributed directly or indireetly to the 
success of those hydrogen experiments. Had Mr Hampson 
attempted to consult me as to his plans, I should have 
declined to entertain them, just as I had treated, under similar 
circumstances, distinguished colleagues engaged in low tem- 
perature research ; for no other reason than to avoid the possi- 
bility of controversy Further, I never would have allowed my 
assistant either to consider or advise on the projected scheme 
of some other person about to engage in the same field of in 
vestigation, simply because such a position would be quite un- 
precedented, and certain to result in misunderstandings W 
Hampson is the only inventor or investigator who has not in a 
straightforward way apjvroached me directly in such matters, 
and It IS no excuse for his dubious course of action to say 
he had an “ introduction ” My assistant has explained his 
position in the matter in letters addressed to " Enfineering" 
within the last few weeks The paper of 1895, on gas jets con- 
taining liquid, has been a fruitful source of recrimination No 
less than three patentees of low temperature npp.iratus — vir 
Solvay, Linde and Hampson — have each recognised in its con 
tents part of the essential subject matter of their respective 
patents It will be for these gentlemen to fight the matter out 
Suffice It to say, that the statements made in my paper of 1895 
remain a correct record of facts Further remarks on the subject 
can be found in the Society of Arts Journal for March 1898 } 
made during the course of a discussion on the Lmdij process. 

The Hampson jiatent was not published liefore April 1896, 
and the first exhibition of the working apparatus took place to- 
wards the end of March of the same year , or some three months 
subsequent to my Chemical Society paper. Mr Hampson 
declares in his letter that he “ was afterwards the first in this 
country to liquefy air and oeyfen without employing other ri 
/riferaiits ” Now, in my paper of 1895 the following passages 
occur —“With sucha simple apparatus and an air supply at 200 
atmospheres, with no pretnous tooling, liquid air begins to collect 
in about five minutes, but the liquid jet can be seen in lietween 
two and three minutes " “ In the above experiments air is 

taken at the ordinary temperature, which is a little above twice 
Its critical temperature, and is partially transformed in a period 
of time, which in my exuenments has never exceeded ten 
minutes, simply and expeditiously into the liquid state at its 
boiling point— 194", or a fall of more than 200° has been 
effected in this short periotl of time ” J Dbvvak 

May 30 


Printed Matter and Photographic Plates 

In connection mth this subject it does not appear to be 
generally known that photographic negatives, after they have 
been developed and fixed, and especially if they have been in- 
tensified by means of the bi chloride of mercury and ammonia 
process, are often strongly impressed by prolonged contact with 
printed matter I first observed this many years ago, and have 
a large number of negatives in my possession which show the 
effect very strongly, I enclose a photographic negative taken 
by myself in 1882, which has remained since 1886 wrapped up 
in the accompanying advertisement sheet of the Eleitnctan 
As will be observed, the greater portion of the print in contact 
with the film is clearly legible. It is, however, worthy of note 
that It does not appear to be the printer’s ink in this case that 
has produced the chemical action, but rather the paper itself, 
or some mgredient therein Those portions of the film pro- 
tected from contact with the paper by the ink have retoined 
their original colour, while the other portions not so protected 
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have become very considerably bleached The printing on the 
side of the paper removed from the him does not seem to have 
had any effect 

It has probably been noticed by others that ordinary albu- 
menised and sensitised photographic paper is also strongly 
affected in the course of time by contact with printed matter 
In this case, also, the printing comes out as white lettering upon 
a darker ground A A C SvviNiON 

The Transport of Live Fish 

\ 00 R readers may lie interested to know of an experiment 
with the transport of live fish I am making, and so far success- 
fully I left Brisbane on April 16, taking with me four speci- 
mens of CeratudirS This remarkable fish is doubtless sufficiently 



CEREMONIAL DANCES OE THE AMERICAN 
INDIAN'S 

■O EADERS of Natl'Ri- do not need to be reminded 
of the uiiporiant work being done by the Bureau 
of American Ethnology, which is conducted under Act 
of Congress “ for continuing ethnologic researches among 
the American Indians under the direction of the Smith- 
sonian Institution ” The value of the resean hes that 
are being carried on, and the results of which are issued 
in the form of annual reports and bulletins, cannot be 
over-estimated , for the Indian customs and beliefs, which 
form the subject of the majority of the papers, are not 
destined to survive for many years The Inaian reserves 
are gradually being curtailed, the Indians themselves 
arc slowly bei oining civilised, and this process is naturally 
attended with change and decay of their primitive 
ceremonial and belief It must be admitted that the 
Indian nature is slow to change, and retains its tribal 
instincts under a veneer of civilisation In fact, the case 
of a young Arapaho Indian, who, though speaking good 
English and employed as a clerk in a store, thought it 
but natural that he should join his tribe in dancing the 
sun-dance for three days and nights without food, dnnk 
or sleep, is far from exceptional But the change, though 
gradual, is constant, and at no distant period the American 
Indian will have ceased to furnish the anthropologist 
with opportunities for the study of primitive man When 
that time arrives the value of these reports, compiled by 
trained observers in accordance with a scientifically 
organised plan, will be unique 

The present article is concerned with three of the 
papers published in the fourteenth, fifteenth and six- 
teenth annual reports of the Bureau These papers may- 
be classed and considered together, as they deal with 
certain ceremonial dances still practised by many of the 
Indian tribes The longest of the papers is that entitled 
“The Ghost-dance Religion and the Sioux Outbreak of 
1890,” which IS contributed by Mr James Mooney, and 
IS published in a volume by itself as Part 11 of the 
fourteenth annual report The underlying principle 
of the ghost-dance is the doctrine that at some future 
time the whole Indian race, whether living or dead, will 
be reunited in a life upon earth untroubled by the fear of 
death, hunger, or disease Most Indians hold that this 
change will be brought about by spiritual powers who 
will require no assistance from men, but at times of dis- 
content medicine-men have sought to anticipate the 
Indian millennium by preaching a crusade against the 
further encroachments of the white population, and per- 
suading their fellow tnbesmen that in this resistance 
they will have the active support of their dead ancestors, 
and relatives .Such a revivi took place in i8po among 
the Sioux, the latest and strongest Indian tribe in the 
United States The cause of the outbreak maybe traced 
to irritation at the encroachments made on their reserv*, 



126 


NATURE 


[June 9, 1898 


and to the neglect of the Government to carry into effect 
their promises of furnishing supplies. As the area of 
their hunting-grounds was diminished, they h.nd to depend 
for subsistence on their cattle and crops and on the 
rations allowed them by Government. In t888 their 
cattle suffered from disease, in the two following years 
their crops were a failure, and their rations of beef were 
diminished by half. In 1890 they were on the brink of 
starvation, and ready to listen to the words of a messiah 
In fact there is no doubt that hunger was the real cause 
of the rebellion, and not the ghost-dance itself, though 
this ceremonial was adopted as the means of propagating 
the crusade That resistance to the whites had no part 
in the original doctrine of the dance is proved by the fact 
that tn many other tribes which practise it no outbreak 
has occurred The Sioux rebellion was put down after a 
short though costly war, and Mr Mooney has given a 
detailed account of the campaign which was brought to 
a close by the battle at Wounded Knee We are not 
here concerned with this somewhat melancholy chapter 
of Indian history, but will coniine ourselves to the in- 
teresting account he has given of the ghost-dance with 
which the rebellion is generally connected 

No one is better qualified to give an account of this 
ceremony than Mr Mooney, for he has had exceptional 
opportunities for studying it From 1890, when the 
ghost-dance was beginning to attract attention, to the 
early part of 1894, he has studied it on several expedi- 
tions, his actual investigations among the Indians 
extending over a period of twenty-two months and en- 
tailing some 32,000 miles of traVel Not only has he 
frequently seen the dance performed, but he has taken 
part in it himself among the Arapaho and Cheyenne, 
and by means of his kodak and camera has obtained 
some valuable photographs He also visited Wovoka, 
the messiah who inaugurated the recent revival, and by 
gaining the confidence of the Indians obtained from a 
Cheyenne Indian, Black Short Nose, a copy of the 
messiah’s message, embodying the doctrine of the ghost- 
dance, which he had previously sent to the Cheyenne 
and Arapaho tribes Mr Mooney has given a verv full 
and interesting account of the ceremony of the ghost- 
dance, but here we have not space for more than a sketch 
of Its most striking features 
The place chosen for the dance is frequently conse- 
crated by the sprinkling of sacred powder. Seven priests 
lead the dance, and seven women are sometimes added 
as leaders, the number seven being sacred with most 
Indian tribes Those selected as leaders receive two 
feathers of the crow, the sacred bird of the ghost dance, 
or one of the eagle, which is sacred with all Indians , and 
these feathers they thrust in their hair Nearly all the 
dancers wear feathers, the painting and ornamenting of 
which IS attended with great ceremony , while the faces 
of the dancers are painted with elaborate designs in red, 
yellow, green and blue The dance generally begins m 
the middle of the afternoon, the leaders walking to the 
spot selected, where they form a small circle facing 
inwards and joining hands Then without moving they 
sing the opening song in a soft undertone, and, having 
sung It once, repeat it, raising their voices to their full 
strength, and slowly circling round from right to left 
This process is repeated with different songs Gradually 
the people of the tribe gather round, and one after 
another joins the circle until any number, from fifty to 
five hundred, men, women and children, are in the dance 
The object aimed at by all the dancers is to fall into a 
sleep or trance in which they will see their dead relatives 
and converse with themi. Sometimes a dancer will work 
himself into the trance-state solely by the influence of 
the movements of the dance and the singing, but the 
dancers are generally helped by the mcaicine-men 
standinyf within the circle, who, m Mr. Mooney’s opinion, 
unconsciously exercise hypnotic influence. The first 
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symptom of the trance-state is a slight muscular tremor, 
and, as soon as a medicine-man perceives this he fixes 
his eyes on the dancer, uttering sharp exclamations and 
twirling a feather or small cloth rapidly in his face Soon 
the dancer loses control of himself, staggers and breaks 
away from the nng, which closes up again The medicine- 
man continues his passes, generally keeping the sun full 
in the face of the dancer, who becomes rigid and finally 
falls to the ground unconscious The trance lasts some- 
times ten minutes, sometimes for hours ; for those who 
continue dancing are careful not to disturb any dancer in 
the trance As Mr Mooney has taken part in the dance 
himself, he has observed the various stages in the 
hypnotic trance, as will be seen from the following 
quotation - 

“ From the outside hardly anything can be seen of 
what goes on within the circle, but being a part of the 
circle myself I was able to see all that occurred inside, 
and by fixing attention on one subject at a time I was 
able to note all the stages of the phenomenon from the 
time the subject first attracted the notice of the medicine- 
man, through the staggering, the rigidity, the uncon- 
sciousness, and back again to wakefulness On two 
occasions my partner in the dance, each time a woman, 
came under the influence, and I was thus enabled to note 
the very first tremor of her hand and mark it as it 
increased in violence until she broke away and sUggered 
toward the medicine man within the circle.” 

In addition to his observations of the actual ceremony 
of the ghost-dance, Mr. Mooney has made very careful 
studies of the songs employed by the dancers As with 
church choirs in civilised countries, the leaders of the 
dance hold numerous rehearsals of the songs which are 
to be employed at the next dance , for though each tribe 
has certain songs which form a regular part of the cere- 
mony, new ones are constantly being added by those who 
have experienced the trance Mr Mooney was often 
present at'these rehearsals, and was thus enabled to take 
down many of the songs, and some of the airs he has put 
to music In fact Mr Mooney has treated his subject 
exhaustively, and has prefaced it with a discussion of the 
various Indian revivals due to prophets who preceded 
Wovoka His paper, which runs into some 500 quarto 
pages, IS full of material which will be of the greatest 
value to the anthropologist and student of religion 

Two somewhat shorter papers on certain ceremonial 
dances among the Indians are contributed by Mr J W. 
Fewkes to the fifteenth and sixteenth annual reports of 
the Bureau, which were issued during the course of last 
year Like Mr Mooney’s memoir, Mr Fewkes’ papers 
also arc of gieat value, as they are based on personal 
observations , he does not, however, enter at .iny great 
length into the doctrines which underlie the ceremonials 
he describes His paper in the fifteenth annual report 
IS entitled “ Fusayan Katcinas,” and in it he has given a 
careful record of the Katcina ceremonials as he saw 
them pel formed in the Hopi village of Walpi in Tusayan , 
his paper is the result of observations made by himself 
and by the late Mr A M Stephen during the years 
1890 to 1894 The word Katana has a twofold meaning 
It IS used as a name for certain supernatural beings, sub- 
ordinate to the greater gods, who are impersonated in 
Hopi ceremonials by men wearing masks , it is also 
employed as a name for the dances in which these men 
take part The Katcina dances are earned on at fixed 
times dunng the period between the winter and the 
summer sojstices, and their chief rwint of difference 
from the ceremonies performed by the Hopi during the 
rest of the year consists in the presence of the Tcukii- 
wympkiyas, or masked figures , the men who wear the 
masks or helmets are supposed to be transformed for 
the time into the deities they represent. The times for 
the ceremonies are determined by the priests of the tnbe 
by observing the points on the horizon where the sun 
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rises and sets (see p. iii) Of the Katcina ceremonials 
the most elaborate is that termed Powtlmd Extensive 
preparations are made before the dance, the old paint left 
from previous occasionsbeing scraped off the masks, which 
are then carefully redecorated and ornamented with clus- 
ters of feathers The dancers also decorate themselves, 
using iron oxide for painting their legs, knees and waists 
a pale red On the occasion Mr Fewkes describes, 
preliminary ceremonies took place at Walpi for a week 
oefore the first ceremonial day of the PowdinO, in which 
masked men from the neighbouring villages of 1 ewa and 
Hano took pait We have not space here to enter into 
any detailed account of the elaborate ceremonials per- 
formed on this and the succeeding days, including songs, 
a kind of primitive drama, dances, ceremonial smoking, 
flagellations, sprinkling of liquids, casting of meal and 
pollen into liquids, the making of small dolls or images, 
d:c Mr Fewkes has not attempted to explain the 
theoretical significance of the ceremonies, but has con- 
tented himself with accurately describing them as they 
were performed We may note, however, that m his 
subsequent paper on the snake-dance he throws out the 
suggestion that these Katcina ceremonies are to be 
traced to a tolemic origin 

Mr Fewkes’ paper contributed to the sixteenth 
annual report is entitled “Tusayan Snake Cere- 
monies,” and IS based on a comparative study of the 
snake-dance, which is now known to be performed at 
five Tusayan villages At Walpi it is celebrated in its 
most elaborate form, and lasts for twenty days, though 
only on nine days do ceremonies actually take place 
Sixteen days before the snake-dance occurs it is formally 
announced at sunrise, the chiefs of the village having 
been engaged in ceremonial smoking during the previous 
night. For the next seven days no ceremonies are per- 
formed, but on the eighth day the assembly takes place, 
and for nine days secret ceremonies continue, which 
close at sunset on the ninth day with a dance, in which 
snakes are carried in the mouths of the dancers , the 
four following days are days of punfication Mr Fewkes 
admits that the meaning of the snake-dance is obscure, 
but inclines to the belief that the elaborate ritual is per- 
formed for two main objects — the making of ram and 
the growth of com He does not consider that the dance 
IS in any way connected with actual snake-worship 

We have said enough to indicate the great interest of 
these papers, not only to the student of Indian ritual, 
but to anthropologists generally. If we may make one 
criticism, It IS that in places they would, perhaps, have 
gamed a little by compression 


ON A NEW CONSTITUENT OF ATMO- 
SPHERIC AIR ‘ 


T his preliminary note is intended to give a very 
brief account of experiments which have been 
carried out during the past year to ascertain whether, 
in addition to nitrogen, oxygen, and argon, there are 
any gases in air which have escaped observation owing 
to their being present m very minute quantity In col- 
laboration with Miss Equly Aston we have found that 
the nitride of magnesium, resulting from the absorption 
of nitrogen from atnxjspheric air, on treatment with 
water yields only a trace of gas ; that gas is hydrogen, 
and arises from a small quantity of metallic magnesium 
unconverted into nitnde. That the ammonia produced 
on treatment with water is pure has already been proved 
by the fact that Lord Rayleigh found that the nitrogen 
produced from it had the normal density. The magnesia, 
resulting from the nitnde, yields only a trace of soluble 
matter to water, and that consists wholly of hydroxide 


and carbonate. So far, then, the results have been 
tegative. 

Recently, however, owing to the kindness of Dr. 
Hampson, we have been furnished with about 750 cubic 
centimetres of liquid air, and, on allowing all but 10 
cubic centimetres to evaporate away slowly, and collect- 
ing the gas from that small residue in a gas-holder, we 
obtained, after removal of oxygen with metallic copper 
and nitrogen with a mixture of pure lime and magnesium 
dust, followed by exposure to electnc sparks in presence 
of oxygen and caustic soda, 26 2 cubic centimetres of a 
g.-is, showing the argon spectrum feebly, and, in addition, 
a spectrum which has, we believe, not been seen before 
We have not yet succeeded in disentangling the new 
spectrum completely from the argon spectrum, but it is 
characterised by two very brilliant lines, one almost 
identical in position with Dj, and almost rivalling it in 
brilliancy Measurements made with a grating of 14,438 
lines to the inch, kindly placed at our disposal by Mr. 
E C C Baly, gave the following numbers ixJl four lines 
being in the field at once — 

Di S»95 o 

l \ 5889 o 

D, 5875 9 

D4 5860 65 -t- I 7 to correct to vacuum 

There is also a green line, comparable with the green 
helium line in intensity, of wavelength 55663, and a 
somewhat weaker green, the wave-length of which is 
5557 3 

In order to determine as far as possible which lines 
belong to the argon spectrum, and which to the new gas, 
both spectra were examined at the same time with the 
grating, the first order being employed ’I he lines which 
were absent, or very feeble, in argon, have been ascribed 
to the new gas Owing to their feeble intensity, the 
measurements of the wave-lengths which follow must 
It be credited with the same degree of accuracy as the 
three already given, but the first three digits may be 
taken as substantially correct — 

Violet 43>7 Blue 4834 


4830 


Green 5557 3 

55663 

\ ellow 5829 

5866 5 

Orange 601 1 

Baly has kindly undertaken to make a study of 
the spectrum, which will be published when complete. 
'1 he figures already given, however, suffice to characterise 
'he gas as a new one 

The approximate density of the gas was determined 
by weighing it in a bulb of 32 321 cubic centimetres 
capacity, under a pressure of 521 85 millimetres, and at 
1 temperature of 1 5 05’’ The weight of this quantity 
.vas 004213 gram This implies a density of 22 47, that 
of oxygen being taken as 16. A second determination, 
after sparking for four hours with oxygen m presence of 
soda, was made in the same bulb , the pressure was 
5237 millimetres, and the temperature was 16 45“ 1 he 

weight was 004228 gram, which implies the density 
22 51 

The wavc-lenrth of sound was determined in the gas 
by the method described in the “ Argon ” paper. The 
data are — 

Wave length m air 34 7 34 30 34 57 

„ „ gas 29 87 30 13 

Calculating by the formula 

x’air x density ii, x density • 7.ir 
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From what has preceded, it may be concluded that the 
atmosphere contains a hitherto undiscovered gas with a 
characteristic spectrum, heavier than argon, and less 
volatile than nitrogen, oxygen, and argon , the ratio of 
Its specific heats would lead to the inference that it is 
monatomic, and therefore an element If this conclusion 
turns out to be well substantiated, we propose to call it 
“ krypton," or “ concealed ” Its symbol would then be 
Kr. 

It is, of course, impossible to state positively what 
position in the penodic table this new constituent of our 
atmosphere will occupy The number 2251 must be 
taken as a minimum density If we may hazard a con- 
jecture, It IS that krypton will turn out to have the density 
40, with a corresponding atomic weight 80, and will be 
found to belong to the helium series, as is, indeed rendered 
probable by its withstanding the action of red-hot mag- 
nesium and calcium on the one hand, and on the other of 
oxygen in presence of caustic soda, under the influence 
of (dcctnc sparks We shall procure a larger supply of 
the gas, and endeavour to separate it more completely 
from argon by fractional distillation 

It may be remarked in passing that Messrs Kayser 
and F riedlander, who supposed that they had observed 
U| in the argon of the atmosphere, have probably been 
misled by the close proximity of the brilliant yellow line 
of krypton to the helium line 

On the assumption of the truth of Dr Johnstone 
Stoney’s hypothesis that gases of a higher density than 
ammonia will be found in our atmosphere, it is by no 
means improbable that a gas lighter than nitrogen will 
also be found in air We have already spent several 
months in preparation for a search for it, and will 
be able to state ere long whether the supposition is well 
founded 


LYON PLAYFAIR 

I T IS now fifty-three years since 1 first met Playfair 
He was President of the Chemical Section of the 
British Association in 1855 at Glasgow. Frankland and 
I were the Secretaries Liebig attended the meeting, 
and stayed with his friend Walter Crum, and it was 
appropriate that Playfair, who was one of Liebig’s most 
promising English pupils, should preside over a meeting 
of chemists at which his German master was present 
Playfair then was in the height of his activity His 
addresses in 1855, and again thirty years later, when he 
was President of the Association, although not containing 
much of striking originality, were clear, luminous ex- 
positions, as indeed were his speeches in the House of 
Commons, and latterly in the House of Lords 

In the year 1834, when he was fifteen years of age, he 
began to study chemistry under Graham, who was then 
professor at the Andersonian at Glasgow After a short 
visit to his parents in India, where his father was Chief 
Inspector-General of Hospitals in Bengal, he followed 
Graham to London, and in 1838 went to Giessen to study 
under Liebig, then the rising star in the chemical firma- 
ment. There he became not only Liebig’s pupil, but his 
friend , he worked at organic chemistry, publishing in 
1841 his first paper on a new fatty acid contained in 
the butter of nutmegs, and in the following year he pub- 
lished an abstract of Liebig’s report on organic chemistry 
as applied to chemistry and pathology On his return 
to England, through Liebig’s influence with James 
Thomson, a man who even in those early days saw the 
value of science as applied to industry, Playfair was 
appiointed as chemist to the well-known calico print- 
works at Clitheroe. After a few years he exchanged 
this position for a more suitable one in the Royal In- 
stitution; Manchester, where he found more congenial 
society in the friendship of Dalton and Joule. It was 
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whilst he was in Manchester that Playfair induced 
Bunsen, who had just perfected his process of gas 
analysis, to come over to Alfreton to collect the gases 
of the blast furnace. The results of this visit furnished 
the first evidence concerning the chemical changes oc- 
curring in the blast furnace, and were published m the 
British Association Reports for 1845. 

It was in conjunction with Joule that Playfair’s name 
IS best known as an investigator, several memoirs on 
atomic volume and specific gravity appearing in their 
joint names in the Chemical Society’s Journal, the most 
important result of which was the discovery of the well- 
known laws relating to the disappearance of the volume 
of the acid and of the base of crystals of hydrated salts 
If Playfair had remained under the influence of Dalton 
and Joule, his record of original work would probably 
have been much longer than it is, but his activity was 
destined to be turned into other channels Sir Robert 
Peel, who had heard of Playfair and formed a high 
opinion of his powers, appointed him on a Commission to 
inquire into the sanitary condition of large towns, and 
such matters he found more to his taste than purely 
scientific research In recognition of the services which 
he performed on this Commission, he was appointed 
chemist to the Museum of Practical Geology It was 
here that he carried out his best-known research, namely 
that on the nitro-prussides, a new class of salts 
characterised by giving a splendid purple colour with 
alkaline sulphides A year or two later preparations 
were being made for the first great exhibition of 1851, 
and Lyon Playfair was chosen as a competent man to 
visit the manufactunng districts to secure the co-oper- 
ation of persons interested in manufactures and com- 
merce This somewhat difficult task he accomplished 
with tact and success, and later on he took a leading part 
in the classification and arrangement of the exhibits, and 
the appointment of the juries was mainly left in his 
hands A good story is told of his savoir fatre at the 
opening of the exhibition, where it was of course desirable 
to have all nations represented. A very gaily-dressed 
Chinaman found himself in the procession side by side 
with the Archbishop of Canterbury, and was about to be 
removed to some less conspicuous position when the 
Prince Consort desired he might be left where he was 
Playfair’s efforts had been successful in obtaining the 
recognition of China, for, in the absence of any yellow- 
jacketed mandarin as ambassador, Playfair had got 
hold of a Chinese ticket-collector of a junk then being 
exhibited in the docks Not only during the existence 
of the exhibition, but even up to the present time, 
Playfair left his mark on the results of that exhibition, 
for he was the guiding hand in the numerous and 
complicated transactions which have taken place since 
the purchase of the South Kensington Estate by the 
Royal Commissioners The foundation of the Science 
Scholarships, which are now proving such a boon to 
the aspirants to scientific fame, was entirely PlayfaiPs 
idea Working in connection with the exhibition 
of 1851 brought him into personal contact with the 
late Pnnee Consort, in whose household he accepted a 
post, and it was to Playfair that the Pnnee was much in- 
debted m his various schemes of land improvement and 
other scientific matters A few years later, when the 
Science and Art Department was put upon a new foot- 
ing, Playfair was appointed joint secretary with Sir 
Henry Cole , this partnership, as might be foreseen from 
the character of the two men, did not last long, and Play- 
fair became Inspector-General of Government Museums 
and Schools of Science A more permanent and satis- 
factory position was, however, now open to him. In 1856 
he succeeded Gregory as Professor of Chemistry in the 
University of Edinburgh, and in this position he remained 
for thirteen years, and the wags said that he was the only 
Scotchman who, having tasted the flesh-pots of Egypt, 
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was ever known to return to the land of cakes not plum 
—but oats 

As Davy’s greatest discovery was Faraday, so it may 
be said that Playfair’s was Dewar, who acted for some 
time as his assistant The five months’ duties of the 
Edinburgh chair did not by any means exhaust his 
energies On the occasion of the second great exhibition 
of 1863, his services were again called for, and in 1868 
he was returned to Parliament in the Liberal interest as 
representing the Universities of Edinburgh and St 
Andrews, a seat which he held for seventeen years His 
Parliamentary labours were arduous and important, and 
his name will go down as representing the reorganisation 
of the Civil Service He also presided over many im- 
portant Committees and Royal Commissions , indeed, it 
may be said that for many years no official inquiry was con- 
sidered satisfactory without the advice of Playfair, whose 
clear head and common sense were always readily placed 
at the service of the nation. He was Postmaster General 
in Gladstone’s ministry of 1873, and on the return of the 
Liberals to power in 1880 he was elected Chairman of 
Ways and Means, a post which in those stormy days 
was no sinecure At the election of 1885, finding his 
Liberal views did not coincide with those of the University 
constituencies, he offered himself as a candidate for 
South Leeds, and was returned also m 1886 and 1892 
He was Vice-President of the Council during Mr Glad- 
stone’s short administration of 1886, but was not offered 
office in 1892, but received the honour of a peerage, 
which was given him more for his political than his 
scientific eminence. Playfair was the last remaining 
original member of the Chemical Society The banquet 
which was to have been given in his honour and in that 
of the other past presidents of fifty years’ standing has 
had to be postponed owing to hts somewhat sudden death 

It IS to him that we owe the first movement with 
regard to technical instruction, and his name will go 
down to posterity as one “ who loved his fellow men ” 

He was laid to rest at St Andrews, the city from 
which his family sprang His merit was recognised by 
representatives of the Queen and of the Prince of Wales, 
and numerous friends and admirers, both scientific and 
polrtical, as well as by the citizens of St Andrews 

HER 


OSIiERT S ALVIN, FRS 
/^RNITHOLOGY and entomology have sustained a 
great loss by the death of Mr Osbert Salvin, which 
occurred on the ist inst at his beautiful residence 
Hawksfold, near Haslemere The second and only 
surviving son of the late Mr Anthony Salvin, the well- 
known architect, he was born in 1835, and received his 
education at Westminster and Trinity Hall, Cambridge, 
where he graduated as a Senior Optime in the Natural 
Science Tripos of 1857. Immediately after taking his 
degree he, together with Mr W ff Hudleston (then 
Simpson), joined Mr (now Canon) Tristram in his 
natural history exploration of Tunis and Eastern Algeria, 
where they passed five months In the autumn of the 
same year Mr Salvin proceeded to Guatemala, where, 
chiefly in company with the late Mr G U Skinner, the 
celebrated collector of orchids, he stayed till the middle 
of 1858, returning to Central America (henceforth always 
to be associated with his name) about twelve montns 
later He again went out in 1861, accompanied by Mr 
Frederick Godman, and continued the explorations he 
had already begun, but was home again in 1863. In 
1865 be married Caroline, the daughter of W W Mait- 
land, Esq., of Loughton in Essex, and with her subse- 
quently undertook another voyage to Central America. 
In 1874, on the foundation of the Strickland Curatorship 
in the University of Cambridge, he accepted that ofifice, 
which he filled until 1883, when, on his father’s death, 
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he succeeded to the property at Hawksfold, and removed 
thither, though there was scarcely a week in which he 
did not pass some days in London , for with Mr Godman 
he had conceived the idea of bringing out a “ Biologia 
Centrali Americana,” being a complete natural history 
of the countries lying between Mexico and the Isthmus 
of Panama. This gigantic task, by far the greatest work 
of the kind ever attempted, taxed all their united efforts, 
and those of the many contributors they enlisted, and 
IS still in progress. Before beginning this, Mr Salvin 
had edited the third scries of the Ibis, of which he was 
one of the founders, and had brought out a “ Catalogue 
of the Stnckland Collection ” in the Cambridge Museum 
He contributed also the TrochtltdcT (Humming-birds) 
and Procellantda (Petrels) — on which he was the ac- 
knowledged authonty -to the British Museum “ Cata- 
logue of Birds,” and almost his latest labour was that 
of completing and arranging the late Lord Lilford’s 
“Coloured Figures of British Birds” , while the Royal 
Society’s “Catalogue of Scientific Papers” enumerates 
forty-seven published by Mr Salvin alone, twenty-three 
by him and Mr Godman jointly, and fifty-four by him 
and Mr Sclater— all before 1884 

Mr Salvin was a Fellow of the Royal, Linnean, 
Zoological and Entomological Societies, on the Councils 
of each of which he frequently served , and it may be 
truly said that there were few naturalists whose opinion 
was more often sought, for his advice was generally 
sound His figure was well known at the Athen.eum 
Club, and last year he was elected an Honorary Fellow 
of his old College He will be greatly missed by a large 
circle of friends, to whom his quiet and unassuming 
manners greatly endeared him. N 


NOTES 

The freedom of ihe city of Edinburgh is to be conferred on 
Lord Lister on June 15 

The annual ladies’ conversazione of the Royal Society was 
held yesterday, a-s we went to press 

The Prince of Wales will open the new buildings of the 
University Extension College, Reading, on Saturday next, 
June 11 

A MORAL fete and children’s floral parade will be held in the 
gardens of the Royal Botanic Society, Regent’s Park, from 2 to 
7 o’clock to-morrow (Friday) 

The city of Como, the birthplace of Alexander Volta, is pre- 
panng to worthily celebrate in 1899 the hundredth anniversary 
of the invention of the Voltaic or Electric Pile To com- 
memorate this important event, which has led to some of the 
greatest discoveries of the present century, there will be held at 
Como, from May 15 to October 15, an International Electrical 
Exhibition, to which will be annexed a national exhibition of 
the manufacture of silk — a branch of trade much developed in 
Como — and an international exhibition of the machinery, pre- 
paration, and process of working the same Italian and foreign 
electricutns are invited to a Congress, which will be held for the 
purpose of discussing the progress and applications of electricity 
Como IS a flourishing city on the mam line of St (jothard, and 
forty kilometres from Milan It is pleasantly situated at the 
foot of the Rhaetutn Alps, and on the shores of the most beau- 
tiful lake of Tximbardy, to which it gives its name An 
electrical exhibition ought to succeed in Italy, where the 
abundant hydraulic power greatly facilitates electric works 
The application of electricity to the manufacture of silk must be 
of interest in Como, where the silk works are of ancient date, 
and rapid progress is being made, though the industry is mdebted 
to foreign countnes fpr the machinery and implements We are 
informed that foreign inventions will be greatly valued at the 
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exhibition, and will be well placed For the encouragement of 
exhibitors, the city of Como has decided to give a sum of 10,000 
francs in pcues for new inventions in the field of electricity 

The title of the evening lecture which Prof W. J. Sollas, 
r R S , will deliver at Bristol on September 9, at the meeting 
of the British Association, will be “Funafuti, the Study of a 
Coral Island” Mr. Herbert Jackson has chosen “Phos- 
phorescence” as ihe subject of his evening discourse on Sep- 
tember I a Mr. w Whitaker, F R S , will be the chairman 
of the conference of delegates of corresponding societies Sub 
scriptions to the local fund being raised for the expenses of the 
raeeling now amount to 3665/ , and it is hoped that this will be 
increased to at least 4000/. 

Our Pans contemporary, the Jitvue Gin^raledes Seuncts, has 
arranged with the Orient Steam Navigation Company, Limited, 
for the LusUanta to make a sjiecial cruise to Norway and the 
North Cape from July 15 to August 10 The boat will leave 
Dunkerque on the former date and proceed to Bergen, from 
which place it will go up the coast to the North Cape, calling at 
Tfondhjem, Tromsoe, Hammerfest, and other places of interest 
After viewing the midnight sun, the party wilt leave the North 
Cape on July 25, and will be taken down to Christiania, visiting 
many places on the way Prof J Thoulet, professor of 
mineralogy and oceanography at the Umversity of Nancy, and 
Baron Jules dc Gueme, general secretary of the Soci^te 
Natiunale d'Acelimatation de France, will accompany the 
tourists, and will give short lectures, with lantern illustrations^ 
•on the vanous features of interest m the places visited. The 
programme is an attractive one, and provides a pleasant and in- 
structive means of spending a holiday 

A VAi UABLE circular (No 18), dealing with the physics of 
timber, has just been issued by Prof B E Fernow, Chief 
of the Division of Forestry of the U S Deparimenb of 
Agriculture The paper is given exceptional importance by Ihe 
development of a formula worked out by Mr. S T. Nealy, 
showing how the strength of beams can be determined from 
the compression strength In testing timber to obtain its 
wsrious coetBcients of strength, the test which is at once the 
simplest, most expedient, satisfactory and trustworthy U the 

compression endwise test,” which is made by crushing a 
specimen parailei to the fibres. All other tests are either me- 
chanically less easily performed, or else, as m the case of 
cross bending, the stresses are complex, and the unit co- 
efficient can be expressed only by depending upon a doubtful 
theoretical formula. It is, therefore, of great practical 
value to have a relation between the cross-bending strength — 
the most important coefficient for the engiaeer— and th< com- 
pression strength, and this is what Mr Neely has found. 
His discovery is expressed in the following conclusion — The 
strength of beams at elastic limit is equal to the strength of the 
material in compression, and the strength of beams at rupture 
can be directly calculated from the compression strength , 
the relation of compression strength to the breaking load 
of a beam is capable of mathematical expression ” This 
enunciation is of far reaching importance, and a comparison 
if calculated with observed results given m the drcular 
is convincing as to the efficiency of the formula. It is 
to be hoped that other and similarly successful scientific 
investigations into the physics of timber will be made lb the 
U i Division of Forestry. 

The mysterious phenomenon known as “ Barlsal Guns ” or 
“ Mist-poeffert ” ferms the subject of a useful paper by 0 r. A. 
iCancani m the last Bollettin« (vol lu. No. 9) of the IbUtan 
Seismological Sodety, The observauoDS on which bis dii- 
cusiion IS founded are collected from places in or near the Inland 
4>rovince of Umbria, where the noises are known as “ mailna, ' 
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I It befog the popular belief that they come from the sea. The 
sound is quite distinct and easily recognised ; it is longer than 
that of a cannon-shot, and, though more prolonged and dull, it 
IS not unlikS distant thunder. It invariably seems to come from 
a distance and from the neighbourhood of the horixon, some- 
times apparently from the ground, but generally through the 
air. The weather when the “manna” is heard is Calm as a 
rule, but that it often precedes bad weather is shown by the 
common saying, “ Quando tuona la manna o acqua o vento o 
stnna.” The interval between successive detonations is very 
variable, sometimes being only a few minutes, or even seconds. 
They appear to be heard at all times of the day and year, the 
experience of observers differing widely as to the epochs when 
they are heard most frequently With regard to the ongin of 
the “ manna,” Dr. Cancam concludes that they cannot be due 
to b stormy sea, because “ mist-poeffers ” are frequently observed 
when the sea is calm , nor to gusts of wind m mountain gorges, 
for they are heard on mountain summits and in open plains. If 
their origin were atmospheric, they would not be confined to 
certain special regions. Nor can they be connected with arti- 
ficial noises, for they are heard by night as well as by day, and 
'in countries where the use of explosives is unknown. There 
remains thus the hypothesis which Dr Cancan! considers the 
most probable, that of an endogenous origin To the obvious 
objections that there should always be a centre of maximum 
intensity (which is never to be found), and that they are so 
rarely accompanied by any perceptible tremor, he replies that, 
m a seismic senes, noises are frequently heard without any 
shock being felt, and of which we are unable to determine the 

The Amencan Academy of Arts and Sciences have decided 
to award the Rumfbrd Medal to Prof James E Keeler, director 
of the Lick Observatory, “ for his application of the spectroscope 
to astronomical problems, and especially for his investigations 
of the proper motions of the nebulse, and the physical con 
stitulion of the rings of the planet Saturn, by the use of that 
instrument " 

The honour of Knight of the Order of the Polar Star has 
been conferred upon Dr J Scott Keltie by the King of Sweden 
and Norway. 

Dr R Koch hns been consulted by the East African Pro- 
tectorate as to preventivi measures against nnderpest, which is 
a^in rampant in the interior. Dr. Macdonald, the principal 
medical officer, and Vetennary-Captam Haslam, M D., have 
visited Zoncibor to represent the Protectorate on this and other 
infectious diseases Dr Haslam will proceed to the seat of 
the disease, and direct preventive measures 

Wt leem from the British MtJual Journal that the monu- 
ment to Pasteur, which is to be erected m Pans in the space 
ID front of the Pantheon, is now almost completed M. Fal- 
gniire, the sculptor, has introduced certain modifications into 
his original design, in which Pasteur was simply represented 
as overcoming Death, which was in the act of fiight Now a 
group of a mother with her child, thanking Pasteur, has been 
added on the right, while behind the central figure Fame is 
shown crowning him with laurels. The mcernatiunal subsenp- 
tion to the memorial now amounts to nearly 13,000/. 

The Local Government Board, acting under the recommend- 
ations of recent Commissions as to the cultivation in glycerine 
of vaccine lymph before such is applied to the human body, 
has (says the Times) leased a Urge Uboratory and several 
office rooms at Ihe British Institute of Preventive Medicine, on 
the Thames Embankment, for the purpose of cultivating the 
lymph. The bacteriological expert who has been appointed to 
take chief control of the new Uboxatory u Dr. F. BUxall, 
lecturer on hoctenologyat Westminster Hnspiul, He will have 
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an WMStant, who has already been nominaled, end an efficient 
staff, The calves from which the vaccine lymph is taken will 
be kept for the present at the Government calf establishment 
near tbo Foundling Hospital, and the lymph will be taken 
thence to the Thames Embankment in its pure state to be 
prepared and stored in glycerine 

Wt regret t^ announce that Mr Henry Perigal, the treasurer 
of the Royal Meteorological Society, died on Monday at the 
advanced age of nuiety-seven years Mr Perigal was the 
author of various works on astronomy, bicycloidal and other 
curves, kinematics and the laws of motion, probable mode 
of constructing the Pyramids, &c. He was a constant attendant 
at the meeungs of various London scientific societies until with- 
in two years of his death. He was a Fellow of the Royal 
Astronomical, Royal Microscopical, and Royal Meteorological 
Societies, as well as a member of several other scientific 
associations, 

Thk Times announces the death of the Rev. Pcrcivol Prost, 
F,R S , on Sunday last, in hiseighty first year Born at Hull, 
he was educated at Beverley, Oakham and Cambridge, where 
he Was second wrangler and first Smith’s prizeman in 1839, 
Fellow of St John’s College front that year until 1841, mathe- 
matical lecturer at lesus College from 1847 to 1859, mathe- 
matical lecturer at King’s College, Cambridge, from 1859 to 
1889. He had been a Fellow of King’s College since l88*, 
and was elected a Fellow of the Royal Society in 1883 Dr 
Frost was the author of treatises on “ Curve Tracing,’’ “ Solid 
Geometry," "The First Three Sections of ‘Newton’s Prin 
riples,”’ as also of numerous papers published in various 
mathematical journals 

Sir Robbri Rawi inson, K C B , eminent by his works m 
civil and sanitary engineering, died on ’Tuesday, May 31, at 
the age of eighty eight. He was a vice-president of the Society 
of Arts, and from 1849 to 18S8 was chief engineering inspector 
of the Local Government Board He took a foremost part in 
the development of sanitary science, and as a member of the 
Army Sanitary Commission in the Cnmea was able to vindicate 
the soundneu of his sanitary teaching The beneficial results 
obtained by the Commission led to increased intention being 
paid to sanitary requirements, and thus brought about a very 
great reduction in the annual mortality of the British Army 
Sir Robert Rawlinson acted as chairman of the Royal Com- 
mission on the Pollution of Rivers m 1866, and also served on 
the Commission which inquired into the sanitary condition of 
Dublin in 1879. He became a member of the Ins^tution of 
Civil Engineers m 1866, and president in 1894 At ooe period 
he took a considerable part in the proceedings of that body, 
discussing mostly questions connected with drainage aqd water 
supply, of which his official position gave him a wide expoiience. 

It has already been announced that the autumn meeting of 
the Iron and Steel Institute will take place at Stockholm on 
F nday and Saturday, August 26 and 27 next Particulars of the 
special transport arrangements, which have been made for the 
convenience of members attending the meeting, have now been 
issued. A special steamer, of over 3000 tons, chartered by Dr 
H, S Lunn and Mr. Woolnch Perowne, will leave Newcastle 
on-Tyne on Wednesday, Augusfly, and will proceed b> way of 
the Baltic Canal, Kiel and Wisby to Stockholm, where she will 
he, and serve as a floating hotel, from Thursday, August 25, to 
Sunday, August 28. The return journey will be by way of 
Copeniuigen, Gothenburg and Christiania. Dr Lunn and Mr, 
PeroWne have also arranged for the S S. St Sunnwa, a one- 
thousand ton boat, to leave Leith on Saturday, August 20, pro- 
ceeding by way of Christiania to Stockholm, where she will lie 
on Friday, Saturday and Sunday, August 26, 27 and 28, pro- 
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ceeding from Stockholm to SI Petersburg, and returning 
by way of Copenhagen and the Baltic Cknal. The Orient 
Steam Navigation Company, Limited, have re arranged the 
Itinerary of their pleasure cruise No 3 to the Baltic, so 
as to bring their S S, Lusitania (3912 tons) to Stockholm 
on Thursday, August 25, and to keep her there until Sunday, 
August 28, The itinerary includes visits to Cofienhagen, 
Wisby, Stockholm, Kronstadt, St Petersburg, Kiel, and the 
BalUc Canal. The Great Eastern Railway Company has- 
proniised to afford special facilities to members travelling by the 
Continental route The arrangements which are being made by 
the Local Reception Committee for the instruction and pleasure 
of the mcmliers, and the ladies accompanying them, are making 
satisfactory progress, and the detailed programme will be issued 
in due course. 

In view of the forthcoming conference of representatives of 
Sen Fishery Committees convened by the Bo.ird of Trade, a 
preliminary meeting of the representatives was held on Tuesday 
at the Guildhall, Westminster, to obtain a consensus of opinion 
on the subjects which are to be considered It was resolved 
that a deputation should urge on the Government the need of 
legislation to protect immature sea fish and the enlargement of 
the jxiwcrs of Sea F’lshery Committees A resolution was also 
earned in favour of the formation of an association of Fishery 
Committees. 

The Belgian Government having decided to offer a premium 
of 50,000 francs to the inventor of a paste for matches which 
will be free from white phosphorus and which will ignite on 
cloth or any other surface, a Ministerial decree has been issued 
determining the conditions The competition will be inter- 
national in character, and will remain open until January i, 
1899 Communications on the subject are to be addressed to 
M. Woesle, the president of the Commission appointed to 
adjudicate, at a Rue Laterale, Brussels. 

Herr N A MoUER, m Eberswalde, has sent us .» com- 
munication in which he states that he has undertaken a labour 
of love which will not be easy unless he is helped by many who 
are in the position to assist him. Fntz Muller, the naturalist, 
an old friend of his, died in Bratil, and Herr Moller wishes to- 
raise a monument to his name by publishing a work which will 
contain an account of his life, character, method of work, his 
most important letters, and if jiossihle his most valuable scientific 
writings With this intention Herr Moller requests all those of 
our readers who possess any manuscripts, letters, Ac , which 
may be fouml useful in such a biography, to forward them to 
him in Eberswalde, where they will be taken the greatest care 
of and returned when finished with. 

A SYi LABiis prepared by Mr R De C. Ward, containing an 
outline of rc<iuuemenls in meteorology, miendevl for use in 
prejwring students for admission to Harvard College and the 
Lawrence Scientific School, affords evidence that careful and 
systematic work m meteorology is given more encouragement 
in the United States than it receives here. The scheme of work 
indicated in the syllabus will tram the student to scientific 
methods of investigation, and will make him to some extent .1 
thinker and investigator on his own account 

In out issue of April 8, 1897 (vol Iv. p 542), we drew 
attention to an important investigation by Dr. O Pettersson, 
with the object of showing that certain relations existed between 
the behaviour of the Gulf Stream and the subsequent general 
character of the weather over Europe, the results of which were 
based upon observations made during aliout twenty years at 
three stations on the Norwegian coast. In the Afcteei ologische 
Zettsckrift for March last. Dr W Meinhardus, of Berlin, con- 
tinues the mvestigauon in an article entitled, "On some 



132 


NATURE 


[June 9, 1898 


Meteorological Relations between the North Atlantic Ocean 
and Europe during the Winter Hdlf-year,” based upon a much 
longer senes of observations The results confirm those of Dr 
Petterssonjln a very satisfactory way, and show that a good 
idea of the temperature over a large area may be predicted with 
a considerable probability of success, and that, generally speak- 
ing, a high (or low) temperature of the Gulf Stream on the 
Norwegian coast in the first part of the winter (November to 
January) is usually followed by a high (or low) air-temperature 
in Central Europe m the latter part of the winter (February to 
March) and the early spring (March and April) It will be 
seen that the investigation refers entirely to the winter months. 

Mr H, Parkrr gives, in the Ceylon Oisen>tr of May 12, a 
detailed account of the abnormal rainfall of 31 72 inches in 
twenty-four hours, experienced at Nedunkeni, in the Northern 
Province of Ceylon, last December, and already briefly de- 
scribed b> a corresjxindent in these columns (p 78) Nedun- 
keni, eleven miles down the southern road to Mullaittivn, and 
122 feet above sea level, is a small village a little to the east of 
the dividing ridge of North-Central Ceylon, and though itself in 
the catchment area of the eastern Per Aru, which flows through 
Tannir Murippu Tank, it is only a little to the south-west of the 
point where three separate drainages meet Forest, containing 
a thick growth of high trees, extends over the neighbourhood, 
and more esiiecially for many miles from the south to the east 
For about three years a ram gauge has been established in the 
grounds of the dispensary in the village, and its records are 
regularly transmitted to the Public Works Office, and are pub- 
lished among the rainfall returns Although the mean annual 
rainfall at Nedunkeni is probably little more than 50 inches, the 
fall for last December was 67 07 inches, and of this amount 
31*72 inches were measured at 9 30 a m on December 16 as the 
rainfall of the preceding twenty-four hours. From an examin- 
ation of the position of the ram-gauge, and the testimonies of 
the observers, Mr Parker concludes that most probably the 
actual rain&ll was in excess of the recorded amount. 

Weather influences on farm and garden crops are dis- 
cussed in an interesting address by Mr. Edward Mawley, 
published in the Quarterly Journal of the Royal Meteoro- 
logical Society (April), After giving a short sketch of the 
climate of the British Isles as a whole, Mr. Mawley con- 
siders separately some of the effects produced on vegetation 
in this country by varying temperatures, by scanty and heavy 
rams, by sunshine and by wind , and afterwards treats of the 
leading farm and garden crops, and their specutl requirements 
with regard to atmospheric conditions. The paper should be 
of service in showing how intimate the connection is between 
meteorology, agriculture and horticulture 

.Mr T. Mellard Reaue informs us that a very large 
boulder of gypsum has been uncovered by the excavations in 
the brickworks of Mr. Ed. Peters, Cooks Lane, Great Crosby, 
near Liverpool It is embedded in and completely surrounded 
by a thick bed of brown boulder clay, the bottom of the 
boulder being about 17 feet below the surface of the ground 
The boulder measures ii feet by 6 feet by 6 feet extreme 
dimensions, and weighs about 13 tons. “Small pieces of 
gypsum and plates of selenite are," adds Mr. Reade, “ not 
uncommon in our boulder clays, but this individual boulder 
not only far surpasses in size any dnft fragments of gypsum 
hitherto found, actually the largest boulder of any sort 

that I have seen taken out of the boulder clay, or recorded 
from It in the neighbourhood of Liverpool ” 

It ts known that a function of two variables x and y may 
have'k maximum or minimum value along every straight line 
passing through a certain point O without the function neces- 
sarily being itself a maximum or minimum at that point A 
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simple proof that the same cannot be the case if the function is a 
maximum at O, not only for all straight lines, but also for all 
continuous lines through O, is given by Signor G. Vivanti in the 
AUi de Lincei, vii 8. 

Tub Royal Academy of Sciences of Naples has hitherto been 
supposed to have originated about the year 1732, but from a 
communication published in its Rendiconto, by Prof Fedenco 
Amodeo, we learn that the foundation of the Academy has been 
traced back thirty-four years earlier In 1698, under the 
Viceroy, Luigi della Cerda, Duke of Medlnacoeli, there was 
founded, in Naples, a literary and scientific society called the 
Palatine Academy ; this society appears to have been over 
looked by historians, owing to the fact that no published writings 
of Its members had come before their notice Prof Amodeo 
has now succeeded in discovering a number of printed papers, 
notably two scientific works of the mathematician Antonio 
Monforte, affording abundant proof of the existence and acuvity 
of this, the parent of the present Academy, which thus dates 
from the year 1698 

Prof. P dr Hern continues his researches on so-called 
“ infra-electric ’’ radiations in the current number of the Bulletin 
de t AcaeUmte royale de Bel^que. The author is led to the 
conclusions that every source of disturbance in the ether gives 
rise not only to known radiations, but also to other rays vibrating 
in a different manner These rays have the same properties as 
Kontgen rays in the matter of their action on dielectncs, 
charged conductors and electric fields, and differ from them in 
the matter of wave length They are absorbed so much more 
readily than ordinary light waves, that any such rays which 
emanate from the sun are completely sifted out by our 
atmosphere In accordance with M Perrin’s views, the dis 
charge of a conductor by these rays is chiefly due to their action 
on the lines of force. Lastly, an electric field is found to 
behave towards infra electric rays as an opaque medium. 

An extremely simple commutator for converting an alter- 
nating current into a direct one is investigated by Signor A 
Dina (of Zurich) in the Renduonti del R IsMuto Lombardo, 
xxxi 9 From the experiments of Prof Gratz (of Munich) and 
Herr Poliak (of Frankfort), it appears that an alunlinium cle- 
ment capable of evolving oxygen at the anode produces a re- 
markable weakening of the current, and if the electromotive 
force IS less than 22 volts, practically no current flows ; but if 
the pole in question is made the kathode, no perceptible change 
■n the current takes place, the electromotive force of the element 
being less than I volt Hence it is easy, by arranging such 
I elements in senes, to obtain a combination which will only allow 
currents to pass m one direction, and which will resist any re- 
quired electromotive force in the opposite direction. From 
experiments now described, the present writer concludes that 
the action of the elements is similar to that of a condenser, the 
aluminium becoming coated with a film of oxide which plays 
the part of dielectric Signor Dina has not succeeded so far in 
putting the method to any practical use, though Herr Poliak 
claims to have done so 

A SERIES of experiments on the action of opaque tubes on 
Rontgen rays passing down them is desenbed by Prof Villari 
{^Attt del Lincet, vii 8, and Rendiconto dell’ Accademia di 
Napoli, iv 3, 4) In a senes of previous expenments. Prof 
Villari found that in traversing a long tube opaque to them, these 
rays lose a large part of their power of discharging an electrified 
conductor at the end of the tube. This effect the author now 
attnbutes to the action of the tube in cutting off lateral rays, 
which, by their action on the surrounding au, woiUd. accelerate 
the discharge. In the matter of photographic action, Prof. 
Villan finds no difference between rays which have passed 
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through a tube and those which have not, and he concludes 
that Rontgen rays are neither reflected nor diffused by the walls 
of the tube, and that the transmitted rays are probably in no 
way modified by its presence 

Mr. Ernest Hose communicates to the Sarawak Gazette for 
May some observations on an encounter between a python and 
wild pigs in the jungle at Tambak. A young pig had been 
seized by a large python, and the cries of distress summoned 
about twenty of the herd to an attack They gored the python 
savagely with their tusks, and so harassed and lacerated it as to 
force It to relinquish its prey The python was ultimately killed 
by Mr Hose 

An interesting note on Chinese antiquities is given in the 
consular report on bhashih (c 8648-108 of 1898), just issued 
Shashih contains a pagoda dating, it is said, from the ninth 
century, and there are other remains. There are distinct traces 
of the town having been at one time fortified, the earth nucleus 
of a wall and six brick gateways being still visible The place 
(S one of considerable interest to the arch-eologist and student 
of ethnography All round Chingchou, which is about two 
miles from the north-west extremity of Shashih, are mounds, 
earthworks, look out terraces, &c , the remains of ancient 
cities and fortresses, which mark the sites of successive capitals 
and strongholds of the ancient kings of Ch’u and their local 
successors from the very dawn of authentic history These 
remains are not desenbed tn the report, but it is stated that 
the traditions attached to them cluster round the capture of the 
cafiital of Ch’u by the Prince of Ch’in in 278 It c , its destruc- 
tion as an independent kingdom half a century later, the part it 
played in the wars of the second and third centuries A it , and 
the momentary revival of independence m the tenth century as 
the principality of Nan P’lng 

Another report on China, very important for commercul 
purposes, “ Trade of Central and Southern China” (C 8649-29 
of 1898), contains some geographical and other notes of interest, 
together with maps K'uei Fu is interesting as one of the 
oldest sites of Chinese occupation m these parts, dating from 
the beginning of our era Geographically it marks the point 
of junction of the limestone mountains, athwart which the 
Yang-tze has forced a way in too miles of rapids and gorges, 
and the red sandstone formation of Ssu eh’uan A mile beyond 
Tzu-t’ung chen there is a once renowned Buddhist temple, and 
still noteworthy for its gigantic figure of Buddha, about 80 feet 
high, 5 feet across the toes of one foot, cut m high relief out 
of the solid rock and overlooking a bad rapid in the river, over 
which It IS thought to have a sort of divine superintendence 
Though cut in A 1>. 1126, it is still in excellent preservation, and 
evidently much respected The temple on the bluff behind the 
(mage was once on a grand scale, but it has been allowed to 
(all into utter ruin In the region beyond this is the plain of 
Sui-ning, composed of solid alluvium 30 feet deep There are 
frequent little temples to the god of the soil, usually of solid 
stone, the image being enclosed by open fretwork, so that the 
god cannot see out The city of Ch’8ng tu is defended by huge 
walls and gates The first wall was built in the third century 
B c , shortly after the Chinese reduced the old aboriginal state 
of Shu, and began to colonise this country ; the present wall 
was built in 1784, and is really a magnificent structure, and 
in almost perfect preservation. Opposite the city of Chia- 
ting has bmn cut in high relief a huge figure of Maitreya 
Buddha, no less than 380 feet high. Between llSng- 
chiang and Loo-wa-t’an is the territory of the independent 
people Lolo, a race akin to the Thibetans, and perhaps the 
Burmese, who peopled these parts before the Chinese, and whom 
the latter have never subdued, although they have been attempt- 
ing the enterprise for nearly 2000 years. The eastern part of 
the Red Batin was early peopled by the Chinese race, and in 
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the third century A n Ch'cng lu was the capital of the western 
of the three kingdoms into which China was then divided ' t 
the end of the Ming dynasty (1640) the inhabitants were 
destroyed in one of those social cataclysms that have occurred 
with much regulanty every few hundred years m Chinese 
history. When order was restored by the present dynasty, the 
province was colonised chiefly from Hupei and Hunan on the 
cast Altogether this Is a most interesting report , and though 
intended for trade, the ethnographer and geographer will obtain 
many useful notes therefrom. 

Under the title of “ The Adulteration of Dairy Produce,” 
Mr R Hedger Wallace has brought together a mass of statistics 
relative to the quality of the articles which come under the 
above head The author’s original paper was read before the 
Royal Scottish Society of Arts in Edinburgh, and it consDtutes 
a formidable indictment against the conduct of dairying both at 
home and abroad The butter we import is apparently frequently 
shamefully adulterated The reputed pure Normandy and 
Brittany butters, we are told, for example, have been found to 
contain as much as from 30 to 40 per cent, of margarine , and 
not only is this latter material employed to swell the volume of 
first class butter exported to this country from these districts, 
but butter of infcnor quality is imported from Central 
France, Italy, and even Australia, to be blended and forwarded 
to us as the best Normandy and Brittany butter. Another plan 
consists in importing Belgian butter, which enjoys a by no 
means high reputation, and then shipping it from Calais to 
England as Normandy butter, whilst Australian butter is also 
worked up to sell in London under the Isigny mark, a noted 
brand of Normandy butter. In the space of a little over two 
years it apjiears that of the samples of butter taken at port 
of entry into this country and analysed, lo} per cent, of the 
Dutch samples were adulterated, 2 per cent of the Damsh, 19 
percent of the German, 5i per cent of the Norwegian, and 7 
per cent of the Russian Unfortunately such adulteration is 
not confined to out friends across the Channel, and the practice 
of working up butters, as it is called, is earned on at home as 
well It IS clear that such extensive adulteration, as Mr 
Wallace assures us goes on m the butter trade, ought to be ener 
gctically dealt with by our public authorities. Another important 
matter discussed by the author is the use of antiseptics or pre- 
servatives tu milk, technically known as “drugging” the 
milk. We know that the addition of chemicals to milk as pre> 
servatives is prohibited in France on the grounds of unwhok- 
someness , cannot we induce responsible officials in this country 
to bnng this matter to the notice of the Government, and have 
such treatment of milk included under the head of adulterants ? 
The New York law on dairy products, jiassed in 1893, enacts, 
among other things, “that milk is adulterated to which 
has been added, or into which has been introduced any foreign 
substance whatever ” Surely it is time steps were initiated, if 
not by authorities responsible for the purity of our food supplies, 
then by the public themselves, to put a slop to so reprehensible 
a jiractice. 

As contributions to our knowledge of the Flora of India, we 
have received reprints of the tenth porUon of the materials for 
a Flora of the Malayan Peninsula by Dr George King, and 
of a paper on some new Malayan orchids by Dr G King and 
Mr R Pantling. 

In the Kew Bulletin No. 138, Mr George Massee has a note 
on the obscure disease which is often very destrucUve to young 
fruit trees, known as “ sUme-flux.” Mr. Massee attributes the 
injury to the combined attacks of a Schizomycete, Muroioccut 
dendroporthes, and of the aquatic condition of a fungus Torula 
moHihoides. The Mtcrocorcus 13 the active agent in producing 
fermentation, but can enter the tissues of the plant only through 
injuries an the bark. 
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The uUlti««Cto the Zdotogical Socitty’* G«rd«ni daring the 
pMt iiM«k ineliide a Servahne Cnt {Felu ttrvaJtna), a Serval 
{Ftits Mma/> from Uganda, presented by Mr. Francis G. Hall ; 
a Greats Sulphur.cre4ted Cockatoo {Cacuiua galenta) from 
Australia, presented by Mr P. G Dupaeh ; taro (lolden 
Eagles (AquHa chrysatus), European, presented by Edgar 
Baxter ; a Yellow billed Sheathbill (Ckttmis alba), captured at 
sea, presented by Captain H W. Schlemann ; a Bean Goose 
{Anser stcetum), European, presented by Mr W. H. St.Quintin; 
two Egyptian. Kites {Mihns agyptiits) from Congolanii, pre- 
sented by the Rev. R H. C. Graham; a Common Viper 
( Vtptra herus) from Oirnwall, presented by the Rev. John 
Harris ; a Burchell’s Zebra (Equus hurchelh, S ) from South 
Africa, deposited ; two Black Hornbills (Ij>pho<tria -nasulus) 
from West Africa, a Yarrell's Curassow {Crax caratuulata) 
from South-east Braul, a Guan Ortalida from South America, 
a Double-rmged Turtle Dove ( 7 'uHur btfarquatus) from Ja\a, 
purchased ; an English Bull (Bes tatirus) born m the Gardens. 


several years. In the case of the chestnuts and lilacs, M> 
Flammarlon himself commenced the series in the year 1871, 
and not only observed 'the same trees eveir year when they 
began to bud, but employed the same scale of observation frosa 
the first t the observations are thus homogeneons Ihroughoitt. In 
the remarkable series of figures accompanying the article, M. 
Flammarlon has grouped together the obsnvations of three yeari, 
and plotted curves which- undoubtedly suggest a connection 
between one another, and with that representing the number of 
spots' OB the sun Further, when spots are most numerous 
migratory birds return to any one place earher in the year than 
usual, and when spots arc at a minimum they do not come back 
until a much later date In the case of swallows this is very 
remarkable, as observations of their time of return have been 
made since l8$3, a period of forty-five years The curve has a 
period of aliout eleven years, and the times of the maxima and 
minima correspond well with those of the sunspot curve 
Another curious fact M Flammanon points out is that the 
curves showing the temperature of the months of March and 
April and the mean temperature of the year are nearly identical 
for the period covered by the years 1876-97. 


Etyatum —In the classification of Bacteria given in the re- 
view of Prof Mignla’a work on “Systematic Bacteriology,’’ 
which appeared in last week’s Nature, the term “genus” 
should be substituted for “ species " 


Ol/E ASTRONOMICAL COLUMN 


The CostrANiON to Prolyov —As is well known Prof 
Schaeberle discovered in Novemlier 1896 a companion to 
Procyon, which he suggested would prove the theoretical com- 
panion predicted by Bessel This difficult object -difficult on 
account of its nearness to Procyon, not by reason of its faintness 
—has been satisfactorily obseived at the Yerkes Observatory, 
thus confirming Prof Schaeberle's measures, the motion of the 
Object, and its suggested identity with Bessel's companion We 
have now the following measures . 


1896, November 

1897, October 
18^, March 


P = 3188 
P = 324 I 

P » 3*6 o 


1) = 
D = 
D = 


Prof Barnard, who reports the observation, says that when the 
seeing IS good, the companion star is a very conspicuous object 
and easy to measure witn thebnght star in the field unobsenred 
It was estimated to be one magnitude fainter than the old com- 
pjimoD, which* IS of about the twelfth magnitude. Thu 
description, however, scarcely agrees with that of Prof. 
Schaeoerle, who states that he made a measure of the star in 
November 1897, ten minutes before sunrise, and when looking 
along the outside of the telescope Procyon was no longer visible 
in the sky. This would imply that the comes was brighter than 
the thirteenth magnitude, and therefore more observ^ions may 
be anticipated 


The Liverpool Observatory —We have received the 
annual report of the director of the Liverpool Observatory, and 
are glad to see that he is making some attempt to break away 
from the mere meteorological observations, which have so long 
held sway at this observatory The present attempt is a very 
small one, consisting merely m the observation of the Right 
Ascension of some of the circumpolar stars that Prof. Auwers 
has suggested should be continuously observed, with the view 
of affording more frequent opportunities, and more accurate 
determinations of the azimutnal error of transit instruments 
Cometary observations have always formed a part of the routine 
work of this observatory, since the appointment of the present 
dirfictor. These are still being actively prosecuted, when the 
brightness of the comet permits Wc notice also that the 
obMrvato^ IS taking some part in the inquiries that are now 
going on in seismometry and ihe physics of the earth’s crust 
SuNSPor PeAhs anii Natural PKE^OME^A — In an 
article entitled ‘4lLe Soleil et la Nature ’ in the BuHttm di la 
SeclAlAs/rofumiquedq Frame (or June, M, Camille Flammarlon 
btings together some very interesting data concerning the ctm-* 
nection between the sunspot period and the yearly return of 
swallows, cuckoos and nightingales, and the flowenng of 
^stnuU and lilacs. The observations have been extended over 
NO. 1493, VOL. 58] 


Doubie and Muitiple Southern Stars —On April 28 
of this year we noted in this column that Dr. T J J. See had 
published in the Aslretiflmual Journal, Nos. 431-432, some 
defails of his plan of double and multiple southern stars, and 
the first part oi a catalogue of new double stars. In the current 
numliers of the A'iii'Ar. (Nos 3495-6) he publishes a further 
catalogue containing the measures of those systems made at the 
Ixiwell Observatory dunng the post year and foar months In 
many instances these measures are the first that have ever been 
made, and on that account a great part of the accompanying 
results possess a degree of interest equal to that of the first 
measures of new double stars Messrs W A Cogshall and S. 
L Boothroyd have ably assisted Dr See in this work 


THE ROYAL OBSERVATORY, GREENWICH. 
/~\N Saturday last (June a) the Astronomer Royal presented 
his annual report to the Board of Visitors of the Royal 
Observatory, Greenwich As usual the numerous guests num- 
bered among them many astronomers and other men of science ; 
and the weather, though at times threatening, proved sufficiently 
fine to allow the buildings and instruments to be comfortably 
inspected. The following brief t/sttml is taken from the 

Buildings 

The buildings on the south side of the grounds, which form 
part of the new physical observatory, are now approaching 
completion, having been delayed somewhat by a failure in the 
supply of terracotta Up to the present time the construction 
of ihe magnetic pavilion has not been commenced, although 
provision has been made for it and a good site selected It is 
hoped that this will no longer be delayed, for the amount of iron 
recently used in the construction of the new physical observatory 
has a very decided effect on all the magnetic inslniments in the 
old buildings For some months past we have noticed a scaffold- 
ing outside the dome of ihe 28 inch This we read was put up 
in February last in preparation for erecting a balcony round the 
building, but the plans were subsequently reconsidered and 
modified, and the work in consequence delayed The electric 
light and telephone communication has been extended to the 
new buildings, and a new accumulator house is being con- 
structed in the basement on the north east side of the physical 
observatory to replace the shed in which they are now 
located 

Transit Curie 

A diagram on the wall of the transit room showed a curve 
which had lieen plotted, the points m the curve representing the 
number of K A. observations and circle readings for each year 
from 1877 A glance at this curve showed that the number of 
transit observations during the more recent years has increased 
by leaps and bounds, and where m place of the usual 4000 
observations jier year in 1877-80, the number now has reached 
the figure 1 1 ,000 This year the transits, counting separate 
limbs as one observation, amount to 11,441, excludii^ detenp- 
inations of collimation error 297 and level error 6<i 'The circle 
readings were 10,626. The correctum for the R.D. diKordance 
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for 1897 has been found to be very small, amounting (o 
+ 0’ 068 + o''i04 sin L D The colatuude o( the transit circle 
obtained from 800 stars in 1897 was 38’ 31' 21" 69, cliflFering by 
-o" 21 from the adopted value. 

The mean error of the moon's tabular flaee (computed from 
Hansen’s lunar tables with Newcomb’s corrections) is -ry 142 
in R.A. and +o''‘27 m N T.D deduced from 95 observations 
These ate equivalent to an error of - l' 97 in longitude and 
4-0" 16 in ecliptic north polar distance 

THt Neu> AUoiimuth 

The axis of this instrument has been considerably slilTened, 
and modifications in the friction rollers have been matie to re- 
lieve the weight of the Instrument on its bearings Changes 
have also been made in the illumination of the field and micro 
scopes In December last the insirumenf was brought into 
working order ; but regular observations have only recently been 
commenced, as the delermhiation of division errors, and other 
observations necessary to test the stability of the instrument, 
occupied several months’ work 

The observations on the vvhole show sal isfactory stability in 
the instrument, the collimation, level, and azimuth being steady 
Dong series of observalums of the nadir (xiinl have been made 
to test the stability of the microscopes and of the instrument 
generally for zenith distance observations Discordances were 
found in the results given by the two circles, which, after a con- 
siderable time had lieen spent, were traced to the wheel carrying 
one of the sets of microscopes, which was found toh.»ve worked 
loose This was remedied recently, and the accordance m the 
results from the two circles appears now to he satisfactory But 
large changes in the readings of the individual microscopes are 
found on turning the instrument into different azimuths, which, 
however, would not affect the observations, as the microsco|jes 
come back to sensibly the same readings for the same azimuth 
As, however, this implies a displacement of the microscopes 
relatively 10 the circles when the instrument is turned, Mr Simms 
IS considering whether the supports of the microscopes and 
pivots can be stiffened 

Thompson Eijiiatot tai 

Photographic tests with the 26 inch object glass, varying the 
distance between the two lenses, show that the images were 
never good when away from the centre of the field The glasses 
were, therefore, sent Mck to Sir Howard tjrubb for alteration, 
and have only just been returned A few trial photographs 
show that the “coma’’ is now corrected, lait that a slight re- 
figuring IS still required. This, wc are told, is being now done 
by Sir Howard Grubb at the observatory. 

The 30 inch Cassegrain, mounted on the other end of the 
decliaation axis, has been employed for obiaining photographs 
of the moon, star clusters, and sUt fields. These have all been 
obtained at the secondary focus, the focal length of the mirror 
lieing somewhat longer than that for which the tube was de- 
signed, making it impracticable to take photographs with it at 
the primary focus. Dr. Common proposes to supply another 
minor of the correct focal length, 1 1 feet 3 inches 

The photographic spectroscope has been completed, and is 
mounted at the Wk of the cell of the 30-inch mirror, but the 
diagonal prism to reflect the rays from the Cassegrain telescope 
into the collimator has not yet been mounted and adjusted 


The 28 imh Rtfraclor 

This instrument was in use for micrometric measurements 
from 1897 Mav ii to 1898 May 10, with the excepuon of about 
seven weeks, from August 5 to September 23, when it was used 
for photography, the crown lens being reversed. During the 
year 273 double stars have been uieasured, each star being 
measured on the average on two mgiils , the distance between 
the components of these slats as less than 1" o id Js6<»tes, and 
ui 63 less than a"'5 

From August 5 to September 25, 1897, ‘be instrument was 
used with the crown lens in the photographic poutioo. During 
this period 1 10 measurable images of 17 double stars were ob- 
tained on dry collodaon plates. The closest of these {lurs 

were — 

Magnitude- Duiance 


12881 
a 2723 

S 2799 


7 7 and 83 16 

6-4 „ a 3 IS 

6 O „ 9 2 15 

6 6,, 6‘6 I 3 


Astrogtaphic Eqiialortal 

The following statement shows the progress made with iho 
photo mapping of the heavens — 

y or the Chert For the Catalogue 
(Exposure aom ) ^ (Exposure 


Number of pliotographs t iken 363 

„ successful plates 285 

,, field photographed 
successfully 283 

Total number of successful 

fields reported 1S97 ^fay 10 551 

Number of photographs, pre- 
nottslyconsidered successful, 
rejected dunng the year 0 


814 


>5 


Total numberof successful fields 

obtained to 1898 May 10 828 909 


Number still to be taken 321 240 

An important but unsatisfactory discovery has been made by 
an examination of all the plates on the shelves This has 
shown that 166 catalogue plates out of 909 — that is, nearly one- 
fifth of the total nitmljer— and 90 chan plates out of 828 have 
deteriorated owing, probably, to the effect of damp in the 
building in which they have to be stored ending the comple- 
tion of the new physical observatory There is difficulty in 
warming this building adequately, and the books, as well as 
the photographs stored there, have suffered from damp The 
film has, in some cases, left the glass, and m the others shows 
signs of doing so Uf thu 166 tlamagetl catalogue plates, 57 
have been completely measured, 23 partially measured, and 86 
are not measured 

The importance of making duplicates ns soon os possible of 
all negatives in such a work as this cannot be underrated. 
Positives on glass of all the 90 damaged chart plates were taken, 
and these are uniniurtd 

Of the fields still rerjuired, 197 are within 40 of the Pole, 
and no photographs of this part of the sky have yet been taken, 
the work being purposely deferred till near the epoch 1900 It 
IS proposed to begin taking these now, and the settings of the 
scales for the guiding stars are partly computed. 


Spoctrosiopic and Hehegrapku Ohsen>aitons 

No spectroscopic observations have been made dunng the last 
twelve months. 

With the Dallmeyer photo heliograph photographs of the sun 
have been secured on 191 days, 355 of these being selected for 
preservation, besides nine photographs with double images of 
the sun for the determination of zero of position Wuri the 
Thompson g inch photo-heliograpli tweniy-two photographs 
were uken on twelve days Photographs to supplement the 
Greenwich series have been received from India and Mauritius 
up to 1898 hebruary 22 

For the year 1897 (,rcenwich photographs have been selected 
for measurement on 183 dayx, and photographs from India and 
Mauntius (filling up the gaps in the series) on 181 days, making 
a total of 364 days out of 365 on which photographs are avail- 
able. The importance of ulilLsing the clew sky of India and 
Mauritius for obtaining the photographs can hardly be better 
demonstrated than by the figures given at»ve, which show that 
on only one day out of the whole year a photograph record of 
the sun's disc was not secured 

There has been but lillle change in the mean daily spotted 
area of the sun for the period covered by the report as compared 
with the preceding one. The progress towards minimum has 
shown Itself rather m the increase of days when the sun was 
wholly free from spots, than m the poverty of the displays of 
spots on the days when the sun’s suiface was disturbed 

It wilt lie remembered that about the time of the recent eclipse 
m January there were several, xtomparatively speaking, large 
spots on the solar disc, considenog that the minimum period was 
hO near at hand. 

The remark made regarding the deterioration of the astro- 
gniphic ^ates applies also to many of the solar photognphs, an 
examination having shown that some of those stored in the 
new library and in the museum of the physical observatoiy, both 
gelatine and wet collodion, have suffered from damp, spots of 
mildew being found on the film, though much more frequently 
the mildew is confined to the uncoated side of the gloss. 


NO. 149^, VC I- 5S] 



136 


NATURE 


[June 9, 1898 


Afagfutic Oiserva/tctis. 

Fortunately for the magnetic records secured at the observ- 
atory, the proposed electric tram-line in the neighbourhood of the 
Deptford Cattle Market has been successfully opposed That 
this would have seriously damaged the records there can be 
absolutely no doubt, since it would have been only l| miles 
from the observatory even now small agitations, due to the 
running of trains on the South London Electric Kailway, 4} 
miles from the observatory, can be clearly traced from the year 
1 890 on the horizontal and vertical force sheets, synchronising 
with the disturbances in the earth current registers. 

The principal results for the magnetic elements for 1897 are 
as follows — 

Mean declination 16° jo' 4 West 

Mean horizontal force by the Gibson I 3 9877 (in British units), 
instrument in the library ( l 8387 (in metric units) 

{ 67° 5' S (by 9 inch needles) 
67° 6' 8 (by 6 inch needles) 
67* 7''i (by 3 inch needles) 
These results are to a certain extent affected by the iron 
in the new physical observatory and in the new altazimuth 
pavilion To eliminate this effect as far as circumstances would 
allow, observations have been made during the past year on the 
site selected for the new magnetic pavilion in Greenwich Park, 
which IS presumably free from any disturbing effect of iron 
The horizontal f6rce has been observed monthly on this site 
with the two deflection instruments (Gibson and Elliott), the 
declination occasionally with the Elliott instrument, and a dip 
with a Kew dip circle (Dover 74). 

It appears from these observations that the declination at the 
observatory has been increased by 3' to 4' through the intro 
duction of iron. 

The mean horizontal force obtained with the Gibson instru- 
ment in the park is i 8366 in metric units. In the same units 
we have also the following differences — 

Gibson in library — Gibson in park + o ooil 

Ellinlt in library— Elliott in park + o 0084 

Elliott 111 Its usual position in library— 

Elliott on Gibson pier + o 0060 

Gibson in park— Elliott in park + o 0010 

All the magnetic disturbances during 1897 were of a com 
paratively trifling nature 

MtUorilogiial Obtenjaitons 

The mean temperature of the year 1897 was 50° 3, being 
o* 9 above the aierage for the fifty years 1841-1890. 

During the twelve months ending 1898 April 30, the highest 
daily temperature in the shade recorded on the open stand was 
90 ” '3 on June 24. The highest reading recorded in the 
Stevenson screen was 87° 4 on the same day. The monthly 
mean temperatures were in excess of their corresponding 
averages in every month with the exception of May, September, 
and March In January the excess amounted to 5°, the mean 
temperature for that month being 43° 6 In the preceding 
fifty-seven years there is one instance only of a higher mean 
temperature occurring in January, viz m 1884, when it was 
43° 9 A mean value e^ual to the present January value 
(43‘ 6) was also recorded in two other years (1875 “"d >890) 
The winter of 1897-1898 was remarkably mild throughout, and 
the temperature of the ait fell to freezing point (or below) on 
twenty nine days only— ten of these occurring in March and 
seven in December The lowest icmperaturc recorded during 
the winter was 23" 3 on Decemlicr 24 [The lowest temper- 
ature recorded in January was 30° o ] The mean temperature 
for the five months 1897 October to 1898 February, was 44'’ 6, 
being 2° 4 in excess of the average value During the whole 
period of fifty-seven years (1841 to 1897) this value has only 
lieen exceeded three times, viz. in the winter of 1876-1877, 
when the mean for the five months was 45° 8, in the winter of 
1845-1846, when It was 44“ 8, and in the winter of 1865-1866, 
when It was 44‘‘7. A mean value of 44° 6 (the same as that 
for the present jear) was also recorded in the winter of 1848- 
1849, and in that of 1868-1869 

The number of hours of bright sunshine recorded during the 
twelve months ending 1898 April 30, by the Campbell-Stokes 
instrument, was 1529 out of the 4454 hours during which the 
sun was above the honzon, so that the mean proportion of tun- 
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shine for the year was o 343, constant sunshine being repre- 
sented by I. 

An interesting comparison is made between the results as 
given by the new and the old ball of the sunshine recorder for 
1897 With the former 1542 6 hours were registered through- 
out the year, while with the latter only 1268 4 hours, the excess 
with the new ball amounting to 274'2 hours dating the twelve 
months 

The rainfiill for the year ending 1898 April 30 was 1 7 33 
inches, being 7 21 inches less than the fiw years’ average 
The number of rainy days was only 149 This is a very small 
annual rainfall , the three smallest falls during the preceding 
fifty years being 16 38 inches ir 1864, 17 61 inches in 1867, 
and 17 70 inches in 1S58 

Personnel 

No change of any importance has been made with regard tO’ 
the staff during the past twelve months, Mr Dyson continuing 
to take special charge of the astronomical department, and Mr. 
Cowell the astro physical department, m which is included the- 
magnctic and meteorological branch. 


GUTTA PERCHA. 

TN a recent course of three lectures' delivered before the Society 
of Arts, and subsequently revised and reprinted from the 
Journal of the Society, with additional illustrations and ap- 
pendices in the form of a bulky pamphlet. Dr Ol»ch dealt very 
lully with the history, origin, treatment and properties of gutta 
percha. 

In the first lecture the early history, botanical denvation and 
geographical distribution of this substance were related, and the 
analyses of various commercial “ brands,” as well as exhaustive 
statistics of the annual imports and exports of the material were 
given 

In the second lecture the mechanical cleaning processes and 
chemical washing and hardening procevses were descnlied and 
illustrated, and also the different methods of extraction of gutta 
percha from removable jiarts of the trees, such as twigs and 
leaves, explained. This lecture concluded with an enumeration 
of the various natural substitutes for gutta percha which have 
been proposed at various times, including the interesting material 
known as balaia 

The third lecture dealt with the mechanical and electrical 
properties of gutta percha and its application for various technical 
purposes, also us behaviour towards water, oxygen and ozone. 
In conclusion the arltfiital sulistitutes for gutta pcrclia were 
briefly discussed. 

The following is a short report on those parts of the third 
lecture which we think may be more especially interesting to the 
readers of Nature 

In order to simplify matters, Dr. Obach selected from the 
numerous sorts of gutta (lercha which make their appearance on 
the Singapore market twelve different “brands,” which may be 
considered as typical ; they are distinguished by the name of the 
locality whence they are denved For direct comparison and 
easy reference these twelve materials were divided into four 
groups, each group comprising materials more particularly related 
to each other The groups were designated as “Genuine,”' 
"Soondie,” “White," and “Mixed ” 

It was explained that cleaned gutta percha consists essentially 
of two constituents, viz a hydrocarbon termed pure gutta (G) 
having the composition C)oH,g, and being therefore isoraenc 
with oil of turpentine, and a resin (R) containing more or less 
oxvgen, and consisting principally of two substances named 
Allnne CigHigO, and Fluavile Besides these proxi- 

mate components there is also a van^le amount of extraneous 
matter present in every commercial gutta percha, even after the 
most scrupulous cleaning, which consists of finely-ground bark, 
wood fibres, vegetable colouring matter, grit, &c., summanly 
termed dirt (D), and of water (W). 

Dr Obach has found that the physical and mechanical pro- 
perties of the various sorts of gutta percha depend almost ’ 
exclusively on the relative proportion of gutta and resin, 

I e the ratio whereas the electrical properties depend chiefly 
on the nature of the gutta and, to a lesser extent, upon that of the 

1 "Cantor Lectures on Gutta Percha,” by Dr Eugene F A Obach, 
FIC,FCS,MIKE 
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reiins, but alio very largely upon the amount and the character 
of the impunties contained m the material 

The ipecihc gravity of cleaned gutta percha of average com 
poiition IS very nearly the tame as that of water, but that of 
individual brands deviates considerably from it, some being about 
3 per cent. lighter, and others about a per cent heavier, as 
will be seen from Table I , which gives the specific gravities for 
eleven dehnite brands and an average material obtained by 
mixing a number of different cleaned materials in the masticator 
The table also gives for companson the specific gravities of 
batata, of gutta percha extracted from leaves with petroleum 
spirit by Ur Obach’s patent process, and also of pure Para- 
caoutchouc 

The exceptionally low specific gravity of the gutta percha from 
leaves is to be attributed to the fact that it consists almost 
entirely of pure gutta 


Group 

Name uf brand 

S[KC yrav 

I 

Genuine 

Pahang 

Bulongan ted 

09858 

09868 

099II 

11 

Soondie 

Bagan 

Kotaringin 

Sera pong 

09709 

0 97*9 

09767 

III 

White 

Bulongan 

Mixed 

Padang 

1 

0991 1 

IV 

Mixed 

Padang reboiltd 
Sarawak mixed 

Mixed after cleaning 

0 9960 
09912 

1 0022 

V 

Various 

Balata 

G P from leaves 

Para caoutchouc 

0 9?3' 
0962s 
09275 


The temperature at which gutta percha becomes plastic, a 
physical property of practical importance, depends almost entirely 
upon the relative proportion of gutta and resin The great 
difference existing in that respect between the different sorts was 
demonstrated in the lecture by an expenment illustrated in 
digram (Fig *). 

The appuatus consists of a frame, /, holding three strips of 
gutta percha, t, a, 3, under the tension of springs s, Sj s,, the 
frame is lowered into a beaker of water, v, and the latter slowly 
heated, the arrangement being such that an cicctnc current is 
established, and an alarum. A, sounded as soon as a strip becomes 
sufficiently soft to allow the spring to pull it apart The three 
materials employed contained 2j, 38 and 60 per cent of resin, 
and the temiieraturcs at which they softened were found to be 
55”. 48” and 42° C respectively 

Another physical property, vii the time required by gutta 
percha to harden or set again on cooling, after having previously 
been softened by heat, also depends mainly on the relative 
jiercentage of gutta and resin, as was pointed out by the 
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• Not 5 II), a« erroneou«ly sinted in the yevexn/ and Repriiil ' 

The absorption of water by gutta percha was ascertained by j 
immersing strips of the cleaned material in water and weighing 
them at regular intervals for about eighteen weeks The results 
of these tests made on representative materials of the four 
groups which have been mentioned, and on gutta obtained 
from leaves, on balata and caoutchouc, are graphically shown in 

^Ve curves shown on the left of the diagram (Fig i) represent I 
the average results obtained for the different brands composing I 
the various groups or “ classes,” as well as the results for gutta ' 
percha extracted from leaves, for balata, and also for pure Para- i 
caoutchouc ; but the curves on the right of the diagram were in- : 
directly obtained by calculation and represent the absorption, I 
which would have taken place if each specimen tested had 
entirely consisted of the kind of gutta whicn is characteristic of 
It The reason for this reduettoir-of the results to •' pure gutta” 

IS that the water is exclusively absorbed by this component and 
not by the resin, which has been found impervious to it. 

It will be seen from the diagram, that it is the group of 
“genuine” materials which absorbed the most water, both btiore 
and after the reduction to “pure gutta”; whereas of the 
materials as such, it is the “ white ” sorts which are the least 
permeable to water, and of the “pure guttas ” that of the matenal 
extracted from leaves. 

Ihire Para-caoutchouc, as is generally known, has a considerably 
greater absorptive power for water than even the most permeable 
kmd of gutta percha. 

NO. 1493, VOL. 58] 


Sooiidic 

While 


Mi«e,l 

Balata 


t ir 1 — Absorption of w 


The mechanical properties of gull.i percha, of which ihe tensile 
strength is ihe princqial one, are in their turn also greatly 
affected by the percentage of resin 

The important electrical properties of gutta percha chiefly 
depend on the nature of the gutta, and, to alesser extent, on that 
of the resin, but only slightly on the relative proportion of these 
two components 

The insulating property of gutta percha was stated to have 
been first observed by Dr Werner von Siemens in 1846 Fara- 
day also noticed it shortly afterwards, and called attention to it 
in March 1848 

Ur Ofaach showed the two ptinciiial eUctrical properties by 
means of an electroscope arranged as shown in Fig 3 The 
instrument was provided with a flat brass disc, r, at the top, and 
below it two pith rods, /, t, were suspended on either side of a 
fixed stnp of brass, m When a piece of gutta percha tissue 
was spread over the brass disc and the electroscope charged by 
means of the brass knob, k, at the side, the pith rods diverged 
and remained stationary If the fingers were now placed on 
the covered disc, the rods slightly converged and then again 
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remained stationary. On withdrawing the hand, the rods took 
up their former diverged position. 

This simple experiment demonstrated at once the excellent 
insulating property of gutta percha and its mductive capacity. 
Its insulating power was shown bv the fact, that the tissue formed 
an efficient screen between the hand and the brass disc of the 
electroscope, to prevent the latter from being dischamed Its 
inductive capacity was shown by the temporary fall of the pith 
rods, indicating the “ binding ’’ of the charge on them when the 
tissue was touched by the hand 

Per se the insulation of gutta percha should be as high as 
possible, and the inductive capacity as low as possible ; but 
whereas the latter property is mostly associated with other good 
qualities of the material, such is not always the case with a high 
insulation 



f ic 2 .-Softeninx tomperature of gutta percha. 


Faraday apparently had some difficulty in 1848 in obtiuning 
(mUa percha having a sufficiently good insulation He found 
that this was due to an excessive amount of water contained m 
the commercial matenal This is an important matter, and 
ewenments were shown by Dr. Obach to demonstrate the 
effect of different percentages of water on the insulating power of 
CTtta percha The electroscope was charged until the rods fully 
diverged. Stnps of gutta percha, containing approximately iX, 
10, 5 and 3} per cent, of water, were then successively brought 
into contact with the brass knob, the finger being held against 
the other side of t^ strip. When the strip containing 15 fier 
cent, of water was brought into contact with the knob, the pith 
rods slo^y convetged, and did not regain their former position 
on remomg the strip, which showed that the charge h^ been 
dissipated. On repeating the experiment with the next strip, con- 
taining 10 per cent., the charge disappeared much more slowly ; 
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the strip contaimng 5 per cent, of water was next tried, and 
this was found to be an almost perfect insulator and practically 
equal to the best strip with ai per cent of water It must be 
mentioned however, that different sorts of gutta percha behave 
differently m this respect The specific insuUtion and inductive 
capacity of various specimens of gutto percha are given in a 
table in comparison with other materials, such as paraffin wax, 
colophony, ebonite, &c , but space does not permit us to repro- 
duce this interesting table here Hie figures show how greatly 
the electrical data vary for different kinds of gutta percha For 
instance, the insulation resistance per cube knot was only 383 
megohms for an otherwise excellent specimen of guttapercha, 
and 139,300 megohms for a specimen of considerably inferior 
description Gutta percha extracted from leaves has usually a 
comparatively high insulation, exceeding that of paraffin wax, 
colophony and ebonite, but the insuUtion reiuxtanqp of pure vul- 
canised caoutchouc is higher still, approaching the maximum 
obtained with ordinary gutta percha The specific inductive 
capacity also varies greatly, the lowest values per cube knot 



lieing 0466 and the highest 0801 microfarad In this respect 
the gutta obtained from leaves by Dr. Obach’s process compsres 
favourably with any ordinary gutta percha. Pure Para caoutcnouc 
also has a very low inductive capacity, viz 'Q446 mfd , which is 
lower than that of the best gutta percha, but paraffin wax is 
lower still, VIZ. only 13411 mfd. Water, on the other hand, has 
the hi^iest known inductive capacity of any substance, > e. I ‘348 
microwrad per cube knot The significance of this will be seen 
on comparing the values in Table 11 , which ^vts the insulation 
and inductive capacity of several “brands" of gutta percha, 
each with a hi^h and low percentage of water 

The dielectric strength of insulating matenals U smother pro- 
perly, which IS dailv becoming more important. From tests 
made on gutta percna-covered cores of submarine cables, it 
has been bund that a thickness of ( inch of this dielectric is 
pierced by about 40,000 volts, and one of tV mch by about 38,000 
volts. 

The next table (III ), which is abstracted from a large table 
in the Jonmalt contains the chemical composition and the 
physical, mechanical and electrical properties of the first grades 
of the twelve principal brands of gutta percha. 
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The figures show how largely the physical and mechanical 
properties depend on the relative proportion of gotta and resin, 
r.r. the ratio The temperatures given as those at which the 
matenal aofteni and at which it becomes pliable, have onl;jr a 
relative value, as they apply to the particular method of testing 
here employed, but for comparative purposes they are most 
valuable, 


Tab LB II —Insulation ami Induction per C 
(Abstracted 


rigid to resist the pressure of the stud in the apparatus used f ' ' 
I determining the softening temperature, the water surrounding 
I the strip being maintamed at 75° f 

With a view to investigating the action of ox) gen on cleaned 
1 gntta percha more thoroughly than had hitherto been done, Ur 
' Obach conducted an exhaustive senes of experiments having for 
j their special object a direct comparison of the avidity Mith which 
thedinerent “brands” of gulta percha absorbed oxjgen under 
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The softening tein|>eratnfe is determined as follows — A thin 
sheet of the gutta percha to be tested is very slowly heated m 
a water bath, and a small stud from lime to time brought to bear 
upon It with a definite pressure. As soon as the stud leaves a 
permanent Impression on the surface of the sheet, the tern- 
|ierature of the water is noted and recorded as the “softening 
temperature ” 

The temperature at which the material becomes pliable is thus 


similar conditions >or this purpose small spheres, of 2 cub 
cm contents and 8 sq cm superficial area, were enclosed in 
glass tubes filled with oxygen and inverted over mercury troughs. 
The tubes had a capacity of about 30 cub cm , and each contained 
two spheres They were refilled as soon as the composition of the 
residual gas approached that of the air, the oxygen used con- 
taining alxmt 7 per cent of nitrogen The mercury troughs 
were placed outside a window on the south front of the lahora- 


Table HI — Chemual Composition, Physical, Mtchanual and Ekitncat Properties of the First Grades of Twelve Diffeient 
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Note —Each Mno of fiBom In this ubie nproMnts tbt average mult obtained with a number ofimifvMual lots of the pariicuKr brand 


determined — A strip of the material of definite dimensions is 
held vertically in a lath of water ; the upper end of the strip is 
attached to a cord, passing over a pulley and carrying a known 
weight, the strip Ming thus subjected to a constant tension 
The temperature of the water at the moment when the weight is 
able to pull the strip asunder, is taken as that of “pliability.” 

The "time of hardening” is that taken by the materul, 
heated to the temperature of pliability, to become sufficiently 
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tory exposed to full sunshine. The expenment txtemled over 
twenty-four weeks, and during that period the total amount of 
bright sunshine amounted to 680 hours 
The smoothed curves, given m Fig 4, show the average amount 
of oxygen in cub. cm absorbed by each of the four different 
groups of materials and for companson, also that absorbed by 
gutta percha obtained from leaves and by balata As in the case 
of the experiments on the absorption of water, two sets of curves 
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are given — one representing the absorption of oxygen by the 
niatenals as tested, and the other the absorption calculated for 
“ pure gutta," since here also it is mainly this constituent by 
which the absorption takes place 

The appendix to the lectures, given in the reprint, contains the 
resnits of a complete chemical analysis of the identical speci- 
mens of gutta percba used for the determination of the sp^ific 
gravity and the experiments on the absorption of water and 
oxygen 

Exjieriments v 
difference in the 
wards orone, th , 
strongly oiomsed oxygen for 
caoutchouc membrane warier 

on It in a few moments The lecturer _ , , 

tions of gutta percha hardened by extraction of the resin accord- 
ing to his process, proposing it for the use of boats for the 
arctic regions, on account of its considerably greater strength 
than that of ordinary gutta percha at very low temperatures, 
which was demonstrated by experiments 

He also showed that the elasticity of golf balls, as shown by 
the height of rebound when allowed to drop on a stone slab, 
depended almost entirely on the percentage of resin in the gutta 


also shown to demonstrate the remarkable 
sviour of gutta percha and caoutchouc to- 
of the former resisting the action of 
considerable ti™* ■> 


doubtless be of interest The skull, that of a Hartebeest, was 
exhibited at the Linnean Society on January ao last, and u 
the original of the sketch , the cocoons are cylindrical and 
closed at the outer end like the fingers of a glove, extremely 
tough and Composed of a dark grey felt substance, esidently the 
comminuted fibres of horn, the largest being about three 
inches in length , these cocoons are formed by the horn-feeding 
larvic of the moth known as the Tinea vastella, and the following 
IS a description of the insect —Very pale gilded ochraceous 
shining. Head ochraceous and tuffed above, palpi porrect, 
pubescent, extending a little beyond the front, much shorter 
than the breadth of the head, third joint lanceolate, much shorter 
than the second Abdomen extending much beyond the hind 
wings. J.«gs rather long, hind tibix thinly fringed. Wings long, 
narrow, fringe rather long, fore wings slightly acute, exterior 
border very oblique, under side and hind wings purplish cinereous, 
excepting the fringe Length of the body seven lines, of the 
wings sixteen lines. 

A very interesting point with reMrd to the habits of this 
insect, which has not yet been cleared up, but upon which I hope 
to lie able to throw some light, through the observations of 
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Fig 4 —Absorption of oxvgen b> different “ 
(Two spheres, each i6 mm i 


by the hardening process is now invariably resorted to, 
the case of gutta percha obtained from leaves by chemical pre 
cipitation processes, which consists almost entirely of pure gutta, 
as has been already mentioned 


HORN-FEEDING LARV^: 

COME few months ago I received a consignment of skulls of 
antelopes from West Africa, the specimens having been 
shot by the late Lieut R. H McCorquodale, 3rd Dragoon 
Guards, and on opening the cases I was much struck by the 
appearance of the horns , all, without exception, were infested by 
singular thin finger hke protuberances which seemed to grow 
from the hum, leading me at a first impression to the immedute 
conclusion that they were some species of fungi \ on a nearer 
inspecUon I found them to be cocoons, and not having seen 
anything like them before I looked into what literature I could 
fiw on the subject 

As it 18, generally speaking, only travellers, or those in touch 
with travellers, who have the opportunity of seeing the actual 
cocoons on the horns, a sketch and a few salient points will 
NO 1493, VOL. 58] 



officers now serving in Africa, is, that it has been asserted to 
feed on the horns of living animals , and in support of this I 
will quote the following — “ Dr. Fitxgibbon many years ago 
while in Gambia stated he was surprised at finding gruta 
enclosed in cases, which projected from the horns of animals 
freshly kijjbd, the blood not being yet dry, the carcases of the 
animats being exhibited in the market place ” This statement 
IS recorded in vol. 1. of the Proceedings of the Dublin Zool 
Soc. " In contradiction, Lieut -Colonel Wenman Coke said he 
had shot large numbers of various species of homed animals in 
South Afiica. but that he had never seen the horn of a living 
animal perforated by one of these larvse, although he had seen 
many dead horns infested with them Colonel Coke is most 
confident that the larvae never attacks a hving animal ; he says 
that had this been the case it could not have escaped his obierv- 


ipbbon, and might argue that, as the Sbrous substance of the 
> change at the death of the animal. 
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when the living animal is at rest, nor why the larvie should not 
penetrate the Iwrn I venture to assert as my own opinion, and 
that of many sportsmen from whom I have made mrjuiries, 
that the larvse does not feed on the horns of living animals , 
had this been the case, it would not have escaped the observ- 
ation of some of our "mighty African hunters” Thus Dr 
Fitigibbon’s statement stands alone j the question must, how- 
ever, remain sui mdict. 

The habitat of the moth was generally supposed to be Africa, 
but Sir Cicorge Hampson show<5 me some specimens which he 
had collected in various districts m India 

I am indebted to Lord Walsingham, who kindly gave me some 
very useful notes, he having himself written a few years ago on 
the subject ; also to Mr I' H Miller for a very faithful sketch 
W H McCokijuodalb 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

CAMBRini.K — In connection with theCo^ressof Physiology 
md the Congress of Zoology to be held in Cambridge towards 
the end of August, the University proposes to confer the 
honorary degree of Doctor of Science on the following dis- 
tinguished foreign representames For Physiology Prof Bow- 
ditch, Harvard , Prof Colgi, Pavia , Prof Kronecker, Berne , 
Prof Kuhne, Heildeberg , and Prof Marey, Pans For 
Zoology Dr Anton Dohrn, Naples , Prof Milne F-dwards, 
Pans , Prof Haeckel, Jtna , Prof Hubrecht, Utrecht , and 
Prof Kowalevsky, St Petersburg 

The annual reixirt of the Museums Syndicate testifies to the 
great activity of the science departments and the ever growing im 
portance and value of the collections acquired by the University 
Numerous expeditions have left Cambridge to prosecute re 
searches in far distant lands, and have returned with important 
and extensive trophies of their work South America, through 
Mr Graham Kerr and Mr Budgett, has yielded some fine 
zoological series The Sniilh Pacific fauna has been illustrated 
by the spoils of Mr Stanley Gardiner of the Funafuti exficdi 
tion Dr Willey has brought unique contributions from New 
Britain, and both he and Prof Flinders Petrie have greatly 
enriched the magnificent collection of crania under the charge 
of Prof Macalister Other additions are due to Dr. Haddon 
(Torres Straits), Sir W L, Buller (Macquarrie Island), Prof 
Wiltshire and Mr H H W. Pearson (Ceylon), and many other 
workers and benefactors 

Mr Frank Morlcy, of King's College, the author of numerous 
works and memoirs in pure mathematics, has been approved for 
the degree of Sc D 

The complete list of matriculations for the year has now been 
published It appears that 931 students have joined the 
University in 1898, as compared with 887 in the preceding 

Dr Alex Hill has been re-elected Vice-Chancellor for the 
ensuing academical year 

Mr. R. Pendlebury, and Mr A. E H. I-ove, F'. R S , F'ellows 
and Lecturers of St John’s College, have been appointed 
University Lecturers in Mathematics. ‘ 

A University Lectureship in Chemical Physiology is to be 
established in connection w’lth Prof Foster's department, but 
the University is unable assign any stipend to the post at 
present. The lecturer Wp be remunerated from the students' 

Hubert* the same persons have acted as examiners m 
Anatomy and in Physiology respectively for the Natural Sciences 
Tnpos, Parts 1 and 11 , and for the Medical examinations The 
number of candidates has increased so largely (it is now 310 in 
physiology, and 252 in anatomyl that the work involved is too 
much for one pair of examiners. It is accordingly proposed to 
divide the duty by appointing separate examiners for the Tripos 
and for the M.B examinations. 

Prop. E Frost, of Dartmouth College, has been elected 
professor of afiftjphysics at Yerkes Observatory ; and Prof 
E. F Nichols has been appointed professor of physics m Dart- 
mouth College. ^ 

Mr William Butlbr Duncaw^ of New York Ciw, has 
presented to Yale University the Hotel Majestic at New Haven, 
to be used as a dormitoiy, and to be called the Duncan 
Dormitory. 
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In replying to questions referring to the Government measures 
which it IS intended to bring forward shortly, Mr Balfour in 
formed the House of Commons on Monday that the Lord Presi- 
dent of the Council would introduce, " in another place,” a Hill 
dealing with the organisation of secondary education, and he 
hoped the Ixmdon University Bill would be passed 

About a year ago the Lords of the Committee of Council on 
Fducation decided to make inquiries as to the number of pupils 
m public and private secondary and other schools (not being 
public elementary or technical scliixils) in England, and the 
teaching staff in such schools These schools are very various 
in character, in cnnstitulion, and in size ; but, broadly speaking, 
they furnish to the country what is known as secondary or inter 
mediate education in its different grades, and fill the gap between 
the public elementary schools and the universities or university 
colleges They include schools in which educational elficicncy 
IS at a minimum, and schools (unfortunately but a small projwr- 
tion) where rational methods of instruction are followed The 
results of the inquiries made through the Education Department 
have just been published 111 a Blue Book. The Rttiirn repre- 
sents the first attempt which has fieen made in this country to 
give a statistical survey of the schools in the great province of 
national education which is intermediate between the public 
elementary schools and institutions of academic rank or for 
technical training It shows the various forms of control and', 
ownership under which these schools are carried on, but, as they 
do not come under any comprehensive system of inspection, no 
pronouncement can be made as to their educational efficiency or 
inefficiency The number of pupils in the 6209 schools comprised 
in the Return are 291,544, of these 1 58, 502 are boys, and 133,042 
are girls Only 9 per cent of the boys are more than sixteen years 
of age, and 1 1 per cent of the girls As to the staff, 32 per rent 
of the boys’ schools arc without graduates on the attached staff, 
73 8 per cent of the girls’ schools, and 81 3 per cent of the 
mixetf schools From this it will be seen that 61 6 per cent of 
all the schools on the Return have only non graduates on the 
exclusively attached staff Of course, this division into schools 
with graduates and without graduates on the staff only aflords a 
rough criterion as to the character of the instruction, for 
graduates are not necessarily good teachers, nor are gooel teachers 
necessarily graduates It is, however, time that steps were taken 
to insist upon all private schools giving public guarantees of their 
educational efficiency 


SOCIETIES AND ACADEMIES, 

London. 

Linnean Society, May 5 —Dr A Gunther, F R S , [’re- 
sident, in the chair — Dr Bernard Renault and Prof Max Carl 
Wilhelm von Weber were elected Foreign Memix'rs of the 
Society. — A paper was read by Sir John Lubbock, Bart, M P , 
F K S , on some Spitsbergen Collembola Owing to the well- 
known tolerance of cold by insects belonging to this order, it 
was, he thought, not surpnsing that several species should occur 
m Spitsbergen F.levcn species of Collembola had been found 
in Greenland, as recorded by Memcrt (Videnak Meddel , 1896, 
np 167-173), and five species were already known from Spits- 
bergen lie was now able to add two more, one of which was 
new. Thirhe projxised to c.all Isoloma spttsbtrgenensi^ The 
second species, Isotoma qticuirioculata, had lieen previously met 
with in Greenland Both of these were obtained by Mr 
Trevor Battyc during Sir Martin Conway’s expedition to Spits- 
bergen in i8g6 — Miss Ethel Barton, by permission of the 
President and tiouncil, read a paper on the structure and de- 
velopment of Sorantkera, a genus of brown Algie (Ph^fofhyceoe) 
containing a single species. S' ak'oidea — Mr J T Cunningham 
read a paper dealing with the evolution of animal structure, amt 
entitled "The Species, the Sex, and the Individual ” The 
general conclusion arrived at by the author was that adaptation 
was not produced indirectly by selection from indefinite varia- 
tions, but directly by the influence of stimulation in modifying 
the growth of the parts or organs of the body 

Qeological Society, May 18 — W. Whitaker, F R.S., Pre- 
sident, in the chair. — The garnet-actinolite schists on the 
southern side of the St. Gothard Pas.s, by Prof T G. Bonney, 
F.R.S. The author described the field relations and the micro- 
scopic structures of a group of schists or gneisses characterised 
by the frequent presence of conspicuous garnets and actinolite'i 
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which nre exposed on the southern slopes of the St. Gotherd 
Pass and for some distance west and ea^ on the northern aida 
of the Vel Bedretto. These rocks in the field might be regarded 
aii highly-altered sedimentary strata (as the author once thought) 
or as a group of ^eous rocks (originating possibly m magmatic 
differentiation) affected by fluxion movements anterior to con- 
solidation. To the latter view he now mclined, but considered 
the schistosity and the peculiar ininor structures to be the results 
of crushing (generally without marked shearing) followed by 
very considerable mmeral reconstruction.— On the metamo^hism 
of a series of gnts and shales in Northern Anglesey, by Dr C. 
Callaway. While mechanical force has been concerned in pro- 
ducing the more intense metamorphism of the lower part of the 
series, the author was not disposed to sulvance this as the sole 
cause of the changes produced. — On a volcanic series in the 
Malvern Hills, near the Herefordshire Beacon, by H D. 
Acland. It is suggested that the rocks may be the volcanic 
equivalents of the plutonic rocks of the Malvern axis, faulted 
down and protected by the bend in the axis which occurs in the 
neighbourhood of the Herefordshire Beacon. 

Chemical Society, May 19 —Prof Dewar, President, in the 
chair — The following pa^rs were read —The liquefaction of 
hydrogen and helium, by J. Dewar Hydrogen was liquefied by 
allowing the gas cooled to - 205°, and under tfo atmos 
pressure, to expand , about 1 per cent of the gas liquefied 
Helium was liquefied by cooling in liquid hydrogen — The 
action of formaldehyde on amines of the naphthalene senes. 
Part I, by G T Morgan Formaldehyde acts on fi-naphthyl- 
amine in alcoholic solution containing hydrochloric acid yidd- 
ing naphthacridine, and bases of the composition CsiHuN, 
CjiHi.N,, and CoHisNi.- On the constitution of oleic acid and 
Its derivatives, Part I, by F G Edmed Pclaigonic and azelaic 
acids, as well as two hydroxystearic acids, are formed on oxidis- 
ing oleic and elaidic acids , the author therefore assigns the 
constitution CH,(CHj},CH CH(CH,), CO,H to the two latter 
acids — Sttreoisomeric derivatives of camphor, by T M Lowry 
On recrystallising dibromochlorocamphor. 


yCCl Br. 

^sHisBr^ >, 

\co— / 


Its rotatory power changes, indicating the existence of steteo- 
isomerism 

Cambridge 


Philosophical Society, May 16 — Mr h Darwin, Presi- 
dent, in the chair —On the figures produced on photographic 
plates by electric discharges, by Mr J A McClelland When 
an electric discharge has passed to the surface of a photographic 
plate a distinct figure is produced when the uiate is developed, 
and the form of the fi^re is dependent on tne sign of the dis- 
charge The object of the paper is to determine whether these 
figures are produced by some direct electrical action on the film, 
or by the light which accompanies the discharge Figures were 
taken with the plates m air at Various pressures, and as the 
pressure was diminished the branching lines m the figures be 
came broader and less distinct, as they would if produced by the 
light of the discharge in the air close to the film The trans- 
parency of various substances was tested, and while no effect 
was produced through thin slips of ebonite, the effect through 
glass and mica was quite distinct The experiments seemed to 
show that the light of the discharge was chiefly instrumental in 
producing the fibres The difference in the positiye and nega- 
tive figures is due to the difference in the discharge m air in the 
two cases — On a method of facilitating the measurement of 
temperature by platinum thermometry, by Mr. E B II Wade 
Attention is drawn to the inconvenience anting from the fact 
that equal increments of the resistance of platinum wire do not 
represent equal increments of the temperature. A form Of 
Wheatstone^s Bridge is then desenbed in which the incon- 
venience disappears The resistance of the platmum is balanced 
by that of two retifUnce boxes in parallel, plugs being trans- 
ferred from one box to the corresponding places in Uie other till the 
balance is obtained. It is shown that when this u done, equal 
increments of the resistance in one box may be made to repre- 
sent equal increments in the temperature of the platinnra wire. 
Accuracy is not sacrificed in obtiumng the simplification result- 
ing from this method — The development of Ptripatuj nevtt- 
britannui^ by Dr. A. Willey. The ova are without yolk, and 
the nutrition of the embryo is effected by the development of a 
Urge trophic vesicle, which occupies the entire dorsum of the | 
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. embryo, and projects far in flront of the embryo as a head-fold 
and behind os a tail-fold. The trophic Vesicle is thus a hollow 
I closed cylinder lined internally by endodenn and externally by 
ectoderm, the cells of the latter bring adapted for absorption of 
nutriment. The trophic folds were compared with the amnlotie 
folds of insects. The trophic cavity becomes the gastral cavity 
of the adult, and in the transformation from one to the other 
the endoderm undergoes certain changes It secretes a basal 
membrane and a cuticular membrane simultaneously with a great 
increase in thickness ; and between the two membranes the 
endoderm contains numerous small and large yolk-like globules,' 
which are probably to be regarded as reserve nutrient matter to 
tide the embryo over the first few days of its independent hfe 
This late deposition of reserve nutrient matter derived ultimately 
from the maternal ormnism, as opposed to foreign ingested 
matter, is probably of some significance with regard to the 
question of the lecithality of the ovum The embryo lies outside 
on the ventral surface of the trophic vesicle just as an insect 
embryo lies uran the yolk. — On Rontgen rays and ordinary 
light, by Mr t Godfrey Prof J. ] Thomson has shown that 
the sudden stoppage of an electron gives rise to a thin electric 
pulse which is propagated through the medium , these pulses he 
identifies with Rontgen rays. The application of Fourier 
amdysis shows that the assemblage of these pulses is equivalent 
to a mixture of simple harmonic waves of all wave-lengths , a 
peculiar feature is that these waves are absent whose lengths are 
sub-multiples of the thickness of the pulse Most of the energy 
IS resident in the short waves ; but about l/iooo of the whole 
energy will be visible light The pulses suggested by Sir George 
Stokes as affording an explanation of Rontgen rays differ from 
Prof. Thomson’s in one respect ; the integrated displacement 
through the thickness of the pulse is zero On this property 
Sit G Stokes bases his proof that there will be no diR^raction , 
and It may be seen that these pulses (taken to be of the same 
thickness as Prof Thomson’s) wi)) have only 10** of this 
energy in the visible spectrum — On the possibility of deducing 
magneto-optic phenomena from a direct modification of an 
electro dynamic energy function, by Mr J G. Leathern The 
method initiated by Maxwell for the explanation of the Faraday 
effect depended on tbe direct insertion of a magneto-optic term 
in the energy This method was extended by Fitzgerald and 
others to the explanation of Kerr’s effect, namely the modifica- 
tion introduced m the circumstances of optical reflexion by 
magnetisation of the reflector A difficulty occurred, however, 
in satis^ng all the interfacial conditions, which virtually showed 
that such a scheme was not formally self-consistent. The origin 
of the discrepancy has been traced by Mr Larmor (“ Report on 
the Action of Magnetism on Light,” Brit Assoc., 1893) to 
omission to secure what may for shortness be called the electro- 
motive incompressibility of the medium in the ordinary 
problem of optical reflexion there is no tendency for this to be 
disturbed, but when MaxwelPs magneto-optic energy terms are 
included, the reaction against compression introduces what 
may be termed an electric pressure, which must appear m the 
equations. It was necessary to compare the modified schemk 
thus obtained with expcnmental knowledge and the calculations 
given in this ^per show that in fact it does not represent Iha 
phenomena The paper is only a summary of the actual calf if« 
fations, because since they were completed the author Aaish0*yn 
(“On the Magneto-optic Phenomena of Iron, Nickel, and 
Cobalt,” PAil. Trans 1897), that the other rigorous theory form 
ulated as an alternative by Mr Larmor [/oc cit.), which leads 
to an analytical scheme practiaally the same as those advanced 
on various hypotheses by Fitzgerald, Goldbammer, Basset, 
Drude, and others, is In much more satisfactory agreement with 
experiment This brief history of the subject shows the de- 
‘ sirabilily of the examination of the consequences involved, in the 
former method of explanation ; the result is, however, what, was 
to be expected by those who adhere to the more receht (hrm. 
ulation (Larmor “ A Dynamical Thei^ of the Electric and 
. Luminiferous Medium,” Part 3, Phil Trans., 1898) of optical 
theory, which treau a material medium as free «lher pervaded 
by discrete molecules involving in their constitution electrons 
' considered as nuclei of intrinsic lethereal strain. On such a view 
' a continuous energy function is not the starting-point, and the 
.influence of these atscrete nuclei could hardly be conceived to 
modify the propagation in the intervening cether in so fund- 
amental a manner as an electromotive pressure would demand. 

1 —On the solutions of the equation (v*-l- ■*) in elliptic co- 
ordinates and their physi^ applications, by Mr. R. C 
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MAcliurln,— On the interpreUtion of divergent tolutiom of the 
hvpergeometnc et)«stion, by M# W. McF. Ort' The anthor 
obains' divergent' seriei tAtiiffiH^a generet ‘ Kypergeometnc ' 
equation, and eitiniatea the error involved in choosing a finite 
number of terms of such a senes as a solution of fhe equation. 

Edinbukgh. 

Koyal Society, May i6 —Lord Maclaren in the chair.— 
Prof Cram Brown read a paper on the origin of certain of the 
Phcenician alphabet characters. The idea was to ascertain 
whether any of them can plausibly be regarded as modifications 
of others It was suggested, for example, that Altph was dc 
dnced from Argm by the addition of a central vertical stroke, 
fftih from He and Tsade from Zain by the addition of a vertical 
stroke at the left aide, Caph from Gimel and Samesh from 
by the addition of a horizontal stroke, P4 from Beth by opening 
the loop (or pict versA), Daleth from Tau by the addition of a 
diagonal stroke, &c Attention was called to the risks of being 
mwed by accidental resemblances and to the bearing of such 
gnesses on de Rough’s hypothesis — Mr. T C. BailUe read a paper 
on the thermal conductiiity of nickel The value he obtained 
hy use of Forbes' method was ‘ity What was believed to be 
a better value, namely 103, was obtained by a new methotl, 
which had the great merit of giving an experimental value of the 
thermal conductivity directly without requiring the specific heat 
to be known A short Mr had its one end ktmt at a steady high 
temperature as m the Forbes’ experiment. To the other end a 
small cap was attached, through which a steady stream of water 
was passed The temperature of the water was taken just as it 
entered the cap, and just as it left it The quantity of water 
passed m a given time being kpown, the amount of heat lost 
from the end of the bur to the water was calculated in terms of 
the specific heat of water By means of thermometers set at 
intervals along the bir, the gradient of temperature was indicated, 
and a good approximation to the value of the gradient at the 
position occupied by the cap could be calculated These 
measured quantities, the gradient and the heat lost, give at once 
the conductivity The, paper also contained an account of a 
simple method for determining the thermometer corrections. — 
Prof D’Arcy Thompson, in a paper on the crab in mythology, 
drew attention 10 the fact (hat in old coins (he crab is always 
found associated with those deities which are astrologically con- 
nected with the zodiac sign Camer, and with animats that give 
names to constellations which are astronomically related to the 
constellation Cancer 

Paris 

Academy of Science®, May 31 — M. Vfolf in the chair 
—Photographic studies on some parts of the surface of the moon, 
by MM. Loewy and Puiseux. — Remarks on the third part of the 
photographic atlas of the moon, published by the Pans Observ- 
atory —On the preparation and properties of the di alkylamido- 
anthraauinones, by MM A Haller and A Guyot Dimethyl- 
ainido-nenzoylbenzoic acid heated at 180' with strong sulphuric 
aad gives alxiut one third of the theoretical yield of dimelhyl- 
amido-anthraquinone The yield is more than doubled by 
suiting with the reduction product, dimethylamido benzoyl 
benzoic acid, condensing this with sulfuric acid, and oxidising 
the product with ferne chloride The corresponding ethyl 
derivatives were prepared in a similar manner —On the creation 
of new articulations between bones normally independent, in the 
case where the old articulations cannot be reconstituted owing 
to their having been completely destroyed, by M. Ollier — 
Formation in blood serum, under the action of chemical sub- 
stances, of a material capable of coagulating the bacilli of true 
tuberculosis, by M S Arloing. It has been showrn in a 
previous paper that the blood serum of tuberculised goats con- 
tains a substance which is capable of coagulating the tubercle 
bacilli from a homogeneous culture It is now shown under 
that prolonged treatment, by injection of such substances as 
eucalyptol, guiacol, creosote, and solution of corrosive sub- 
limate, the blood serum acquires the same property, the last- 
named substance mving the, most active serum The author 
points out that all these chemical substances hare been proposed 
for the treatment of tuberculosis in man.— On a flying appa- 
ratus, by M Ader The apparatus described does not belong 
to the class of aeroplanes, but attempts to reproduce the curves 
of the wings of birds in flying — On surfaces of total consunt 
curvature, by M. C Guichardi — On the form which by the 
suppreMlon of certain terms becomes a development m com- 
plete senes, by M. Riquier.— On a method of ^ermining the 
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order of a frmge of high order, by MM Ch. Fabry and A. 
Perot. The fringes produced by the interference of the reflectiongi 
from two parallel sQvered plates some three or four centimetres 
apart are of a very high order By throwing simultaneously rays 
of two different known wave-lengths (say red and green), 
and noting the positions of exact coinadence of a red and 
green ring, the order can be determined — On the kathode 
rays, by M. P Villard If the antikathodic wall of a Crookes' 
tube IS covered with cupric oxtde glw, cuprous oxide is 1 
formed by the action of the rayX. This reduction is attn 
buted to hydrogen, furnished by the traces bf water given up 
by the glass In a tube with mercury electrodes, in which 
the vacuum was formed by boiling out with mercury, no 
kathode rays could be formed — Action of some carbonates 
upon chromous acetate, by M G Baug^ — On the states of 
equilibrium of a ternary system, lead tin-bismuth, by M. 
Georges Charpy The results are expressed in the form of a 
curve, Thurston’s triangular diagram — On dimethylpiperazme 
and some phenolic combinations of this base, by NIM, P. 
Cazeneuve and Moreau —Heats of neutmlisation of phenyl- 
phosphonc acid, by M G Belugou —On some halogen 'de- 
rivatives of ethyl phenyl-ketone, by M. A Collet The 
ketones described were prepared from propionyl and bromo- 
propionyl chlorides, and the halogen Mnzene derivative 
by Fnedel and Craft’s reaction, and include ethyI-/-chlor- 
pbenyl - ketone, ethyl - p - bromophenj 1 - ketone, bromoethyl p - 
chlorophenyl ketone and bromoethyl - p bromophenyl-ketone, 
together with their oximes, and phenylhydrazones — 
On the sohpedisalion of the Equidie during recent 
times, by M G JoJy A comparison of the osleologj of the 
horse of the quaternary period with that of the present day 
shows that the alterations of structure corresponding to increased 
™ed can be readily traced, and are probably still going on — 
On Actnetespo) a punlla and the sexuality of the Tilopteridie, 
by M C Sauv^eau —On the growth of a green plant, in 
absolute darkness, by M R Bouilnac The al^ nostoch can 
be grown in complete absence of light, and has a green colour, 
although less intense than when grown in sunlight It is 
essential that glucose be present in the culture fluid — On 
polymorphism, by M Fred Wallerant —Examination of a 
cnmliustible material by means of the X-rays, by M. H Cuuriot 
The method affords a ready means of determining the amount 
01 mineral impunty present in a coal — The artesian basin of 
the “ Oued Rir,” anti the best means of utilising its irngation 
waters, by M Georges Rolland, — On the distnbution of gluten 
and Its immediate principles in the farinaceous nucleus of the 
wheat gram, by M E Fleuronl —Influence of asphyxia upon 
the amount of carbonic oxide in the blood. — Production of 
carbon monoxide m the organism, by M, Maunce Nicloux 
The carbonic oxide found m the blood would appear not to be 
derived from the air, but to be a substance formed normally by 
the organism —Researches on the ostioles of the cerebro-spinal 
system, byM J J Andeer 

AMSTItRDA.\t. 

Royal Academy of Sciences, April *3 —Prof van de 
Sande Bakhuyzen in the chair. — Mr Hamburger on the result 
of experiments showing that venous propulsive pressure pro- 
motes in a high degree the dcsttucUon of bacilli anthraces 
and their spores, which have been introduced under the skin. 
— Prof PcKclhanng presented a paper by Dr G C J 
Vosmacr and himself, entitled “Obrervations on Sponges,” 
which will be published in ihe Transaettom of ihe A(»demy — 


Malaccenrts, Rose.” On distillation with water the rootstocks of 
this plant yielded alxiut o 2 per cent, of ethereal oil, specific 
gravity i 039 at zy”, exerting a right-handed rotation of l’ 5 in 
a tube 200 mm in length On the temperature beit^ lowered, 
cinnamic methyl ether crystallised out — the liquid residiie -eemed 
to contain terpenes— which substance was not only detected by 
vapour density and analysis, its mctling point, 36°, and its 
boiling-point, 159°, but it also saponified, after which the two 
components, into which it was split up, were detected , cinnamic 
acid by its melting-point, 1 33", and its other properties , methyl 
alcohol e g hy the formation of the addition product with nitro- 
tnmethylphenylenediamine, which crystallised in orange-coloured 
needles Qnnamic methyl ether in chloroform, on being treateu 
with bromine, yielded a dibromic addiuon product, melting at 


Bcnted on behall ol Ur. v van Komourgi 
sn in the report of the meeting, entitle 
of cinnamic methyl ether in Alptnu 
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116“, coniequentl^ phenyl dibromic propionic methyl ether 
The leaves of this plant, too, are rich in methyl clnnamite 
This IS the first instance of cinnamic methyl ether beinK found 
mthe vreetable kingdom —Prof van Bemmelen made on behalf 
of Dr. E A Klobbie a communication entitled "Qualitative- 
analytic determination of osmic tetroxide,” which will be inserted 
in the report of the meeting —Prof H A Lorentz on optical 
phenomena, depending on the mass and the charge of the ions 
(II.) The author discussed the question whether the density of 
the absorbing gas itself and of other gases, with which it is 
mixed, has any inlluence on the piosition of the absorption lines 
in the spectrum. The formulae show no appreciable influence, 
if the absorption is small in a layer of the thickness of one wave 
length 
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ON LABORATORY ARTS 
On Laboratory Arts By Richard Threlfall, M A , 
Professor of Physics in the University of Sydney Pp 
xn +338 (London Macmillan and Co, Ltd New 
York The Macmillan Company, 1898) 

T here are certain passages in the preface of Piof 
Threlfall’s valuable contribution which it may be 
useful to quote before dealinj; with the book itself 

“It often happens that young physicists are to be 
found whose mathematical attainments are adequ.ate, 
whose observational powers are perfectly trained, and 
whose general capacity is unquestioned, but who are 
quite unable to design or construct the simplest apparatus 
with due regard to the facility with which it ought to be 
constructed That ultimate knowledge of materials and 
of processes which by long experience becomes intuitive 
in the mind of a great inventor of course cannot be 
acquired from books or from any set course of insti ac- 
tion There are, howevei, many stops between absolute 
ignorance and consummate knowledge of the mechanical 
arts, and it is the object of the following pages to assist 
the voting physicist in making his first steps towaids 
acquiring a working knowledge of ‘ laboratory art ’ 
Before all things the means indicated must be definite 
and reliable It is for this reason that the writer has 
practically confined himself to matters lying within his 
own immediate experience, and has never recommended 
any process (with one or two minor exceptions, which he 
has noted) which he himself has not actually and person- 
ally earned throughto a successful issue Withregard 
to the question as to what matters might be included and 
what omitted, the general rule has been to include in- 
formation which the author has obtained with difficulty, 
and to leave on one side that which he has more easily 
attained Though no doubt a great deal can be 

done with inferior appliances where great economy of 
money and none of time is an object, the writer has long 
felt very strongly that English physical laboratory prac- 
tice has gone too far in the direction of starving the 
workshop, and he does not wish, even indirectly, to give 
any countenance to such a mistaken policy ” 

The writer of this notice feels so strongly the im- 
portance of the siibjei t of the first and last of these 
extracts that it is only with an effort that he (an forego the 
opportunity which they offer of airing views, and confine 
himself to the more prosaic duty of review 

The second extract is one which shows that the first 
essential in a work of this kind is complied with A 
mere collection of recipes for making and doing all sorts 
of things which have been collected from anywhere and 
everywhere, while not absolutely useless, is necessarily 
untrustworthy. Without the personal certificate of a 
man who is both a physicist and a mechanician, no de- 
scription of a process for making or doing anything will 
necessarriy be the most appropriate or even serviceable 
at all With such a certificate, however, any one with 
but little experience of any particular laboratory art may 
set to work upon it with reasonable confidence 

The first chapter, of ninety pages, is upon the manipu- 
lation of glass and on glass-blowing for laboratory pur- 
poses Of all laboratory arts probably glass-blowing 
and working, not including the work of the optician, 
looks more easy when practised by an adept, and seems 
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more utterly and hopelessly impossible when tried for 
the first time, than any other It is one which every 
experimentalist must acquire in some degree, and vvhi, h 
as a fact, with a little practice and suitable help, is one 
of the easiest in which to make progress Shenstone’s 
well-known little book has been found invaluable by 
many, the little work of Bolas has recently been reviewed 
in these columns, and now we have new advice on the 
same subject, differing in some points, as is to be ex- 
pected, but the result of personal experience The 
subject IS one m which any opportunity of watching' 
a glass-blower of skill is worth more than any written 
instruction, but it is one in which occasional and hurried 
opportunities of watching a process can be supplemented 
most usefully by description Practice, however, is 
essenti.al, wh.itcver guide to procedure maybe attainable 
The writer’s experience of the average student is that 
It is not sufficient to tell him even several times that he 
j must not begin glass blowing operations upon dusty 
tubes 1 he very elaborate description of a really proper 
way of cleaning a glass tube so as to fit it for the best 
class of work may, perhaps, induce this individual to 
take the trouble at least to wash out his tubes 

Prof Threlfall docs not approve of the type of blow - 
pipe usually furnished by the instrument maker, nor 
apparently does any writer on the subject He describes 
a simple form of oxygen blowpipe that is suitable for 
working lead glass or unusually infusible glass t or 
larger work with lead glass he prefers a system of four 
blowpipes, the flames of which meet upon the wofk 
The superiority of lead-glass where the nature of the 
experiment will admit of it is duly insisted on It is a 
pity that owing to the miserable blowpipes to be found 
m I.-iboratorics, the beginner never gets a chance of 
realising how excellent lead glass really is 
The mstiuitions given for cracking or cutting the 
larger sizes of glass tubes do not quite accord with the 
writer’s experience The well-known point of melted glass 
and the flame-pencil with a very small flame are described 
as being suitable for leading a crack round a lube The 
writer has found with tubes that are not too large, a 
thick (opper wiie mounted in a handle and bent at the 
end into such a form as to make a good long contact 
with the glass, enables one with a little practice to lead a 
smooth crack round the tube along any predetermined 
line with an accur.icy and quickness not approached by 
any other process It is often possible with a single 
heating of the wire to “cut ” a tube an inch or more in 
diameter cither square across or at an angle as great as 
30’, and so nearly in a plane that five minutes’ gnnding 
on emery cloth will remove the whole of the old surface 
On p 49 there is a figure showing an ordinarv glazier’s 
diamond mounted on a frame, so as to bear upon the 
exterior of a rotating tube No doubt as this is described 
a tube may be cut that way, and in that case, perhaps, 
no exception should be taken But since glass tubes 
cool from the exterior, the inner surface is ultimately in 
a state of stretch, while the exterior surface is in a state 
of compression. As a consequence, glass tubes and 
vessels in general are far more sensitive to even micro- 
scopic scratches inside than out For this reason, it is 
preferable to mount the diamond at the side of the end 
of a stick or metal rod provided with a sliding stock 
H 
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like a marking gauge With such an instrument, tubes 
may be cut with facility and accuracy. In the same way 
it IS not easy to cut a circular hole in an ordinary glass 
shade , but if a glazier’s diamond is used on a compass 
within the shade, the piece will drop out at once. 

There are useful instructions on boring holes in glass. 
Of course, the nature of the tool and of the process 
depends upion the size of hole and thickness of glass It 
will be news to most people, however, to read, after the 
process of drilling with a file is described : 

“ It IS not, however, necessary to use a file at all, for 
the twist drills made by the Morse Drill Company are 
quite hard enough in their natural state to bore glass 
The circumferential speed of the drill should not much 
exceed ten feet per minute In this way the author has 
bored holes through glass an inch thick without any 
trouble, except that of keeping the lubricant sufficiently 
supplied ” 

The writer has always believed that a pyramidal end 
to a drill— that is, a drill of the old-fashioned flat pattern, 
but with the two faces meeting at the point, not joined 
by a cross-edge— was the best form for drilling glass, 
te when a diamond drill is not available Such a drill, 
made dead hard and well lubricated, certainly drills holes 
in thick glass with remarkable facility The success of 
the Morse twist drill, where such cross-edge is always 
present, would seem to indicate that there is nothing 
essential in the pyramid theory The application of the 
methods of the mechanical engineer to the work of glass 
IS carried a step further on p 74, where the reader is told 
to give up grinding glass to fonn in many cases where 
this IS the usual practice, but instead to chuck it in the 
lathe and turn it with a steel tool ground to an edge of 
80“ and well lubricated. After this, any one who has not 
worked glass in this way would almost expect to read — 
the best way to start the Morse drill in glass boring is to 
use a dead hard and sharp centre punch, and give it a 
smart blow with a light hammer 

An appendix to the first chapter should be found 
useful, since the interest m experimenting with Rdntgen 
tubes shows no sign of decaying Complete and detailed 
instructions are given for making all the parts of these 
tubes, for putting them together, for making a suitable 
pump, and for completing by exhaustion and sealing 

The second chapter is upon glass grinding and op- 
tician’s work This is one which the great majority of 
experimentalists will look upon as outside their pmctical 
requirements There is no doubt that the art of optical 
grinding, as distinct from mere lapidary performances, 
IS one of the most fascinating for the very few who have 
laid themselves out to practise it It, however, is one 
which cannot be embarked upon in five minutes A good 
deal of material and apparatus has to be collected before 
a start can be made, and at the best the processes seem 
slow and tedious , they are, moreover, of a kind that 
cannot be hurried. On the other hand, where the prac- 
tical physicist finds himself in some outlandish place, it 
may very well be worth his while to acquire the art of 
grinding and polishing plane and curved surfaces, and 
of attaining the skill, if he has the patience, of figuring 
these with the precision that optical work demands. 
For those within reach of the real or working optician — 
quite a distinct type from the shoptician— it is barely worth 
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spending the time for the sake of the w«rk to be done,, 
though It may be for the sake of the pleasure that 
succeeding in a difficult art will bring to the worker. 
But this IS luxury 

On the other hand, occasions arise in experimental 
work where it is important to be able to do on the spot 
and at once some operation of a kind which, taken by 
Itself, the experimentahst would prefer to put in the hand 
of the instrument maker, but which it may be imperative 
to perform on the spot, even though the technical success 
may be inferior to that of a second-rate professional 

The whole senes of operations required in making an 
achromatic object-glass of small size are desenbed, not 
because any one wanting such a glass would be well 
advised to make one, but because such a description 
includes all the ordinary routine of optical work, and a 
beginner would find it a good training After this the 
construction of small lenses and of galvanometer ntinKit]^ 
IS described. The author tried making these mirrors of 
fused quartz and of crystalline quartz' as \V8lI as of glass; 
and has concluded that for the most perfect thin mirrors 
slices of the crystal are belter than anything In 
I conclusion the writer of this notiqe agrees 

The construction of large mirrors and object-glasaea 
for telescopes is dealt w ith , but in the writer’s opinieii 
this, while good enough, is sonrewhat out of place, for it 
IS not possible to devote enough space to the very 
wonderful art of testing the surfac'e at the centre of 
curvature. The formula for the longitudinal aberration 
of the parabola at this point is nut given, nor is the 
reader warned that the formula of Draper, which is so 
constantly quoted for this, only gives half the correction, 

Sections 68 and 69 should be valuable to many They 
are both quotations from Brashcar, whose optical master- 
pieces are known of, if they have not been actually seen 
by every experimentalist in the world The first is on 
the cle-tning of dirty object-glasses, and the second on 
the working of plane surfaces on rock salt 

Some attention is given to the peculiar difficulties of 
producing optically plane surfaces of any size Lord 
Rayleigh’s beautiful method of testing the figuie by 
interference with a free surface of water just above it is 
referred to rather than described While interference 
methods of testing are shortly desenbed— and they have 
the undoubted value that they indicate the magnitude and 
position of any errors— it is, perhaps, unfortunate that 
the very handy method of testing the goodness of a 
plane surface by the use of a telescope and artificial star 
IS not properly described. 

The chapter on optical work is really full of valuable 
information The fact that some criticism has been 
offered is perhaps owing to the fact that the fubject is 
one upon which no two people would have quite the same 
views The writer must, however, here express his dis- 
appointment at not finding any indication of fke value 
of carborundum for these processes. He has never 
lost an opportunity of trying to collect real experience 
on this matenal, practically without success. His own 
very limited experience is all in favour of the virtues 
which the makers so forcibly set out. It seems impossible 
in this country to learn anything about it directly. 

The third chapter is on all sorts of things that 
the manipulator in materials ought to know The 
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first of these is on Margot’s method of coating glass 
with aluminium and of soldering aluminium, or even 
glps, by means of us aluminium coat' Prof. Threlfall 
vouches for the practical ease and success of these pro- 
-cesses He gives full details of the very simple process 
The second is on BoettgePs process of depositing 
bright gold upon glass, just as silver is deposited This 
also the author has proved to be satisfactory The 
question arises whether it might not be worth while, where 
colour li not important, to use gold in the place of silver 
In' reflecting telescopes for the sake of the permanence 
that should in this way be attainable 

The third is on slitting with a disc and diamond dust 
and making rock sections generally This, however, does 
not require particular notice except, perhaps, the curious 
statement that the author was surprised how difficult it 
was to learn anything about this art Vol iii of 
Holtiapflfel surely cannot have been in his mind when 
he wrote this. 

A large amount of space is given to the fullest details 
•of the different methods of making and mounting quarU 
fibres and of their properties No one with this before 
him need have any doubt about embarking upon this 
faboratory art. The writer of this notice had produced 
the first of some articles on the subject in the S/i’C- 
tnaan, but on seeing Prof Threlfall's book, felt that 
the ground was so well and accurately covered that 
It would be a mistake to go over it again The curious 
property of the quartz fibre discovered by Prof Threlfall, 
of becoming at ordinary temperatures very slightly more 
rigid as the temperature rises, is referred to ; and the 
suggestion which the writer of this notice also put forward 
tentatively years ago is made, that chronometer balance- 
springs made of fused quartz might have some advantage 
This curious rise in rigidity with temperature is also 
noticed by Mr S J Barnett in a valuable paper in the 
Physical Review far February last Another point 
referred to by both these writers is the extraordinarily 
small coefficient of expansion of melted quartz Benoit 
gives the extreme coefficients for crystalline quartz as 
0^72 and 0*133 Barnett found for three quartz fibres 
'c^j, and for a rod of fused quartz 0*2 1 here is 

one part of the description of the manipulation with 
quartz fibres where the writer would add to Prof Thrcl- 
fall’s description. t)n p 220 the method of handling the 
fibre, cutting it off, and mounting it so as to be of the 
right length is described. Instead of a board to work 
on, however black it may be, a piece of looking glass 
lying flat on the table is infinitely superior This was 
suggested years ago by some kind friend, but who it was 
the writer is ungrateful enough not to remember 
The writer prefers when blowing quartz fibres of 
extreme tenuity for suspension purposes, not to blow a 
maze on to some screen, but, using a finer flame, to blow 
out a sihgle fibre which may often be found joining the 
two rods, and either thick enough to show colour or 
generally far too fine to do so. corresponding in fact to 
nre black bf the soap-bubble^ ^ “ * 

Soldering, brazing, silver Soldenng, all essential every- 
day arts, are next described well and fully ; but 
whether these descriptions will make these actually easy 
arts ever seem so to beginners is a question Perhaps 
enough is not made of the sweating process carried out 
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without any bit, or any preliminary cleaning or preparation 
of any kind On the other hand, under brazing and 
silver soldering, the great use of a bit made of clean 
iron wire in showing the melted metal where to go when 
It does not flash at once, might be added in a future 
edition. 

Insulators and conductors used in the construction of 
apparatus are next considered. Prof Threlfall is probably 
the only person who has turned to useful account the 
writer’s discovery of the superlative insulating properties 
of rods of melted quartz, even in an atmosphere saturated 
with water 1 heir application to a number of electrical 
appliances is described and figured. 

Glass, ebonite, mica, micanite, celluloid, paper, paraffin, 
wood, slate, and marble are all discussed from the point 
of view of a constructional material with insulating 
properties, the electrical and mechanical properties of 
a targe number of alloys, such as platinoid, manganiu, 
&c , close this long and most valuable chapter 

The last chapter is upon electro-plating, chiefly gold, 
silver, copper and nickel, and upon allied arts. The writer 
has often heard that the best nickel plating is really 
cobalt He hoped to, but did not, find any enlightenment 
upon this point 

An appendix upon platinising glass concludes the book 

This notice, already too prolonged, and yet insufficient, 
IS enough to show that the experimentalist has now a 
most useful guide in a large number of processes. It is 
not possible to describe every process 'I he personal 
certificate is what gives value to those that are chosen. 
It IS to be hoped that with i'rof Threlfall’s valuable 
guide, instead of despising them, some of our growing 
physicists may be encouraged to make themselves familiar 
with some, at any rate, of those arts which Newton and 
Faraday cultiv.ated with such astonishing skill and 
success C V’ Bots 


A M£ir TEXT-ROOK OF ZOOLOGY 
A Siudenfi Text-Rook of Zoology By Adam Sedg- 
wick, M.A.FRS Vnl 1 Pp 600 (London Swan 
Sonnenschein and Co , Ltd , 1 898 ) 

M K. SEDGWICK has produced the first part of 
what must prove to be a very useful treatise for 
University students, if the remaining portions of the 
work are as well carried out as is the present 

In this volume Mr Sedgwick gives an account of 
the Protozoa, Porifeia, Coelentera, I’latyhelminthes, 
Nemertca, Nemathelminthes, Rotifera, Mollusca, An- 
nelida, Sipunculoidea, Priapuloidea, Phoronidea, Polyzoa, 
Brachiopoda, and Chaitognatha. The method adopted^ 
IS strictly systematic the larger groups are described 
and characterised in turn, the enumeration extending 
as far as families, which are also briefly characterised, 
important illustrative genera being cited The work is, 
in fact, written on the lines of the translation of the 
“Zoology" of Prof Claus, which Mr Sedgwick gave us 
some years ago ; but instead of merely producing a new 
edition of that work, he has written a new book intro- 
ducing his own views and his own conception as to what 
are important facts and useful schemes of classification. 

A distinctive feature of the work is the number of ex- 
cellent woodcuts which Mr. Sedgwick has culled from 
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a very large vaneiy of sources The text-books of 
Korschelt and Heider, Perner, Lang, Claus, Wasielewski 
and Bronn’s Thierreich have been laid under contribution 
for cUcMs, and the author is to be congratulated on the 
admirable collection he has brought together. The 
book 18 intended to be and is as brief as is consistent 
vmh an intelligible exposition Yet it seems hardly 
possible that Mr Sedgwick will be able to complete it 
in another volume of the same size. He has still to treat 
of the Echinoderma, the entire series of Arthropoda and 
the Vertebrata (which he would probably call the 
Chordata) 

There are in the book one or two noticeable and 
original statements and classificatory innovations which 
It will be interesting to mention here Mr. Sedgwick 
holds, as IS well known, special views on the subject 
of cell-structure He accordingly defines the Pro- 
tozoa as “Animals in which there is one nucleus, 
or, if more than one nucleus, in which the nuclei 
are disposed apparently irregularly and without re- 
lation to the functional tissues of the animal. Conju- 
gating cells of the form of ova and spermatozoa are 
never formed ” In contrast with these the Metazoa are 
defined as “Animals in which the ordinary (so-called 
adult) form of the species has more than one nucleus, 
and in which the nuclei are for the most part arranged 
regularly and with a definite relation to the functional 
tissues of the animal (so-called cellular arrangement). 
Special conjugating individuals of the form of ova and 
spermatozoa are always formed ” 

With reference to this it may be remarked that the 
nuclei of, say, muscular tissue in Metazoa cannot be 
shown to have any more definite relation to the functional 
contractile substance than has the nucleus of a gregarine 
to Its functional contractile substance, and the same 
kind of remark is true m reference to many other active 
structures in the two groups compared 

It surely is not possible to maintain that conjugating 
cells of the form of ova and spermatozoa are never 
formed in the Protozoa when we include (as Mr Sedgwick 
does) the Volvocinean Flagellata in that group 

The account of the Protozoa is more complete than is 
usual in text-books of this size and scope, and the figures 
of Haemospondia and Myxosporidia, borrowed from 
Wasielewski, are particularly good, though the account on 
p 63 of Haemamoeba Laveran i is not quite satisfactory 
Mr Sedgwick, as might be expected from his own 
important share in elucidating the subject, is very clear 
and precise m defining the “ coelom,” and in explaining 
Its real nature He does not, however, as one could have 
wished, give the actual history of the word “ coelom,” and 
the steps by which the erroneous views of Haeckel, the 
Hertwigs and other German authonties have been set 
aside. He says, “ formerly the word coelom was used as 
synonymous with body-cavity or peri-visceral cavity, and 
no distinction was recognised between the body-cavity of 
the Arthropoda and the same structure m such forms as 
Vertebrata.” I think it is worth noting that, as a matter 
of fact, the word coelom was introduced by Haeckel in the 
year 1872, in the first volume of his “ Kalkschwamme,” 
p. 468, in the following words 
“ Die wahre Liebeshbhle ” (contrasted by Haeckel 
with the digestive calenteron of Coelentera, to which the 
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term “ body-caviiy ” or “ LeibeshOhle ” was undesirably 
applied) “ welche bei Vertebraten gewohnlich Pleuro- 
peritoncalhdhle genannt wird, und fur welche wir, statt 
dieses neunsylbigen Wortes die bequemere zweisylbige 
Bezeichnung Coelom (noiXoipa, tA, die Hohlung) vorsch- 
lagen, findet sich nur bei den hoheren Thierstkmmen bei 
den Wurmern, Mollusken, Echinodermen, Arthropoden 
und Vertebraten ” 

For Haeckel the typical coelom was the pleuropen- 
toneal cavity of the Vertebrate At the time when he 
wrote, that cavity was supposed to have arisen phylo- 
gcnetically by a splitting of the mesoblast , hence the 
failure of Haeckel to distinguish other cavities, such as 
the haemocrcl of Arthropoda and of Mollusca from the 
true crelom. I gather from Hertwig’s text-book of 
Embryology that I was the first to point out that the 
“ schizoccel" (as Huxley called it) of higher Vertebrates 
could be and should be interpreted (in consequence of 
Balfour’s discoveries in Selachian development) as an 
enterocccl — a pouch, in this case without lumen— which 
arises as a solid outgrowth from the enteron, the opening 
out of Its cavity being delayed Thus the ccelom is now 
characterised by Sedgwick as “ a part of the enteric 
cavity which has lost its connection with that portion 
which constitutes the alimentary canal in the adult ” 
The enteric pouches of the \ctinozoa are “ an incipient 
coelom” F'urthcr, it is recognised by Sedgwick that 
“the cedom, in addition to its mechanical relations, has 
two most important functions the one of these is to bud 
out the reproductive cells, and the other to secrete the 
nitrogenous waste” The essential cells of the gonads 
and of the nephndia are parts of the ccelom Mr. 
Sedgwick’s own researches on the development of F’eri- 
patus served more than anything else to establish that 
the cavity of Arthropods,which I had termed “hamiocal,” 
IS distinct from ccelom, and that there is — quite apart from 
hxmoca*!— a true ccelom in Arthropoda reduced in the 
adult to nephndial and perigonndial rudiments M> own 
observations on the pericardium of Mollusca, and on the 
vascular system of both Molluscs and Arthropods, as 
well as the work of my pupil Gulland on the coxal glands 
of Limulus, had tended, before this, to show the exist- 
ence of “ ccelom ” distinct from " hjcmocojl ” in both 
those groups. Thus the erroneous notions promulgated 
in the “ Ccelomtheorie ” of the Hertwigs were superseded. 

I am distinctly of the opinion that this step forward — 
viz. the recognition, definition and characterisation of the 
true “ ccelom ” as distinct from “ h -cmoccel ” — has been 
due to English observ.ations and English doctrine, and I 
think that a full account of the history would be valuable 
to students, 

Mr Sedgwick necessanjy has something to say in this 
connection concerning the supposed communication of 
vascular system and ccelom in the Leeches. In his 
excellent account of those animals (in which he not only 
discusses Acanthobdella, but introduces KowaJewsky’s 
recent figure of its anterior segments) Mr. Sedgwick lays 
great stress on Oka’s recent observations upon Clepsine, 
and concludes that “ we are bound to hold, provisionally 
at any rate, that in Leeches, as in other animals, the 
blood system and ccelom are separate from one another.* 

I quite agree that there are probabilities m favour of Mr. 
Sedgwick’s conclusion. Twenty years ago, and at in- 
tervals since then, 1 have endeavoured to put the matter 
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out of the region of probabilities, but in spite of the careful 
researches made in my laboratory by A G. Bourne and 
others, I have not yet succeeded in so doing. After all, it 
should be possible, by modern improved methods, to test 
this question of continuity in Hirudo by means of actual 
injection There are “ other animals,” it must be remem- 
bered, in which there is free communication between the 
ccelom and the vascular system, to wit, the not unim 
portant animals known as Vertebrata 

In his classification of the Mollusca, VIr hedgwick 
has taken his own line, and refused to follow Pelseneer 
in the separation of the Chitons from the Gastropoda, 
though he places Neomenia and Ch.ctodernia in a 
separate class, the Solenogastres, for very good reasons 
which he sets forth. 

The creation of a separate phylum for each of the small 
groups of Sipunculoidea, I’liapuloiJea, and Phoronide.i 
IS perhaps legitimate in the present state of knowledge, 
though the questions involved are of a very difficult 
nature, .ind the fat ts known insufficient to give one gre.it 
confidence in .my of the proposed classifications affecting 
those animals 

Mr .bedgiMck excludes the Platyhelminthes, the 
Nerniertea, the Nemathelminthes, and the Rotifera from 
the Ccj-lomata , but he does not argue at any length the 
question as to whether there are or are not cti.Ioinic 
rudiments in o.ach of these groups The pengonadial sacs 
of Platyhelminthes and Nenicrlea and their nephndia 
may be interpreted as modified developments from 
Coelom, though it would no doubt be difficult to show 
that they are so It must, however, be remembered that 
in such matters the assertion that A ts not B is as 
positive and definite a statement, requiring just as full a 
proof, as the statement that \ is B 

The chief omission which has to be noted in Mr 
Sedguick’s book is that which I have recently pointed 
out in other works — n.amely, an insufficient historical 
account of the discoveries, hypotheses, conceptions and 
terms (with immediate reference to chapter and veise), 
the bringing together and expLanation of which is the 
purpose of the writer’s labour Mr Sedgwick is not so 
determined to omit history and the names of contem- 
porary workers as are some other writers of text-books 
He does not make a profession or virtue of this practice, 
and in many cases gives an immediate reference to a 
special memoir, or even cites a naturalist’s name, after 
mentioning an important fact or theory At the same 
time, he cannot be said to have done what could easily 
have been done in this respect without materially in- 
creasing the size of his book Of course, all such refer- 
ences and discussions must be in proportion to the size 
and scope of the text-book in which they should appear, 
and Mr Sedgwick not unfrequently does give a historical 
reference But why should he not tell us, for instance, 
who invented the name Protozoa, what he meant by that 
term, and how it came to have its present limitations ? 
Why should he not tell us (p 533) who proposed the 
separation of Sipunculoidea and Echiuroiden which he 
adopts ? Why should he not give credit to Dr Hudson 
for his most interesting discovery of the six-legged 
Rotifer Pedalton, instead of printing Hudson’s drawing 
of his discovery with the label “from Perrier after 
Gosse?" Mr Sedgwick very properly states in a foot- 
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note that the classification of the Polycha^ta adopted by 
him 18 that of Ur W B Benham, to whose wo;t' he 
refers It would, I think, have helped many of his 
readers if he had given some account of the source of 
classification and terms used by him, in all other 
instances. Putting aside such suggestions for improve- 
ment, 1 think we must recognise that Mr Sedgwick’s 
book is a very good one, ably put together, and likely to 
be extremely useful , it is, in fact, not only the last, but 
the best zoological text-book — so far as the first volume 
goes— in the language E Ray LANKfcSTER. 

THE ANALYSIS OF ORES 
Methods for the Analysts of Ores, Iron and Steel, in Use 
at the I aboraturtes of Iton and Steel IVorhs in the 
Region about Pittsburg, Pa Pp iv -1- 133 (Easton, 
P,i Chemual Publishing Co, 1898 ) 

A COLLECTION of the methods in use in the 
modern laboratories of steel works must be useful 
if only for comparison, but the present book cannot take 
r.ink with standard works such as those by BUir and 
Arnold One notes <i sameness in the modes of pro- 
cedure, varied, however, in some instances by question- 
able modifications, moie especially as regards phosphorus 
determinations 

Sufficient attention has not, on the whole, been given 
to the exact relative projvorlions of nitric acid, molybdate, 
&c Most of the operators are apparently content to 
assume that it is sufficient to add, in all instances, 
measured quantities of the reagents required This is 
contrary to the writer’s experience each analysis should 
be conducied in accordance with the conditions observed 
at the time , it is not enough to merely add fixed 
quantities of reagents, but the operator must judge for 
himself, more especially as regards the use of nitric acid 
In practice the best and most accurate results are 
obtained by the direct weighing of the molybdate 
precipitate, using the m.'igncsia method only as a check 
Volumetric methods are useful where rapid determin- 
ations arc required for check purposes, but are not so 
trustworthy as the weight melh^, te when proper 
precautions are taken .ind the necessary experience 
gained 

Sulphur -The evolution method cannot be dispensed 
with in .-in ordinary steel works, but is only useful for 
rough determination , it is little better than a qualitative 
method, as has been repeatedly demonstrated 
Apparently we have no better method than with aqua 
regia and subsequent precipitation with barium chloride. 
It 13 well known, however, that discordant results are 
often obtamed. At present a rapid and strictly accurate 
mode of determining sulphur has yet to be devised , this 
for various reasons well-known to analytical chemists. 

As regards the estimation of manganese, nickel, 
copper, &c., little need be said , there is not much 
that IS novel in the methods, which are fairly good 
and are such as are usu.dty practised The same is 
applicable to carbon determinations, with the exception 
of barium hydroxide as .an absorbent (A G. McKenna), 
which the author recommends , as also the complete 
analysis of chrome iron, which appears a mode of 
procedure sufficiently accurate for all practical purposes 
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Analysts of Ores, (Vf.— Mr, James M. Camp’s method 
for rapid analysis of blast furnace cinders apparently gives 
results useful to the blast furnace manager, but the 
determination of manganese, from Mr. Camp’s own 
showing, cannot be neglected. 

The writer has used the colorimetric method both for 
iron and manganese, especially iron ; it is most im- 
portant to make frequent iron determinations, for ob- 
viously iron in the slag is equivalent to loss of metal 
in the pig-bed The colour method is rapid, good for 
iron in slag, and more accurate than the weight process 
Determination of Sihca in Ores. — One notes that 
potassium sulphate or hydrofluoric acid are sparingly 
used, American chemists relying chiefly on the sodium 
carbonate method In this country preference is given 
to the use of the former , chemical results arc considered 
more accurate, with economy of time 
Determination of Iron — The bichromate method 
leaves nothing to be desired as regards stags, ores or 
minerals in general, but is not very suitable for the 
accurate determination in iron or steel Most chemists 
are content in iron or steel analysis to give the iron by 
diflference, but if a method could be devised whereby the 
absolutely pure iron could without question be deter- 
mined within ‘001 per cent , such a factor would in the 
present state of our knowledge be invaluable. Those 
who have studied the recent developments of the 
chemistry of iron will understand this 
On the whole, American practice seems inferior to the 
English , some of the methods quoted are practically 
obsolete in this country. This applies more especially 
to manganese determinations— only two chemists when 
using the gravimetric method for manganese take note 
of the previous necessary removal of barium when ores 
are being analysed, to say nothing of other possible 
impurities. 

Very many of the processes given seem devised merely 
for speedy work, regardless of accuracy , on the other 
hand, some needless complications have been introduced 
with consequent loss of valuable time. 

lOHN Parrv 


OUR BOOK SHELF 

Etectro-pkysiolo^. By W. Biedermann Translated by 
Frances A. Welby Vol ii Pp. vii + 500 (London 
Macmillan and Co, Ltd , 1898 ) 

MibS Welbv has now completed her translation of this 
work The second volume is equal to the first in scientific 
interest and importance, and the technical difficulties of 
rendering it into English have been overcome with even 
greater success 

Prof Biedermann deals with the main subject of the 
volume, that of the “ electro-physiology ” of nerve, much 
more from a physiological than from an electrical point 
of view. In every branch of it he is able to give us the 
results of his own work, or of those of the distinguished 
colleague with whom he was for so many fruitful years 
associated at Prague ; so that the student who desires to 
appreciate the experimental basis of Hermits doctrine 
cannot have a better guide than is here provided for him 
It must not, however, be supposed that the work is 
mainly theoretical ; on the contrary, on the sutnects of 
which it treats, it is the best “ reference-book ” that the 
physiological worker has at present at his disposal. 

In addition to the chapters on nerve, the volume 
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contains a very carefully written chapter on the electrical' 
endowments of the plant-cell, another on electric fishes, 
and a third on the electrical response of the retina to the 
stimulus of light. In discussing the first two of these 
speaal subjects, Biedermann derives his data chiefly 
from English sources. In the elaborate and copiously 
illustrated chapter on electric fishes, the reader will find 
a complete account of Prof. Ewart’s investigations of the^ 
development and structure of the electrical organ in the 
rays , and of Prof Gotch’s researches on Torpedo. In 
like manner the chapter on the electromotive properties 
of excitable tissues of plants is mainly based on English 
researches on Dionaa, of which it contains a \cry full 
rHumi It IS a satisfaction to the writer of this notice 
that the main results of his own in\estigations ha\e been 
accepted by his German colleague, and particularly to 
observe how fiilly he has appreciated the evidence they 
afiTord of the essential identity of the elementary pro- 
cesses of plant and animal life J B S 

Open atr Studies in Botany • Sketches of British Wild- 
flowers in their Homes By R Lloyd Praeger, B A , 
B.E,MKIA Illustrated (London Charles Griffin 
and Co, Ltd , 1897 ) 

Thksf open-air studies should appeal to people who 
live in the country, and who care about the wild plants 
around them A glance through the pages recalls many 
a country ramble, and a good point about the treatment 
in the book is that an attempt is made to connect the 
flora of a locality with the physical conditions which 
prevail there It is a pity, however, that the author 
should have not adopted the names in common use for his 
plants— ex'- BciHa festalis the wild hyacinth or Volvulus 
for Convolvulus both look and sound pedantic More- 
over the glossary, which forms a necessary apjrendix, is 
sometimes disfigured by misleading statements thus a 
carpel is stated to be that part of a flower which contains 
an ovaijr But in spite of occasion.al slips and blemishes, 
the positive merits of the book should secure for it a 
fair measure of success 

The Journal of the Iron and Steel Institute Name 
Index. Vols 1 -L (1869-96) Edited by Bennett H. 
Brough (London E and F N Spon, Ltd , 1898) 
The Iron and Steel Institute was founded in 1869, and 
since Its establishment it has done most useful work by 
arranging periodical meetings for the discussion of prac- 
tical and scientific subjects bearing upon the manufacture 
and use of iron and steel The papers published in the 
Institute’s Proceedings are here indexed, and they make 
a solid contribution to knowledge The volume con- 
tains a short history of the Institute, a list ot papers 
contained in the first fifty volumes arranged chrono- 
logically, a list of these papers arranged according to 
subiects, an index of the authors, and a complete index 
to the authors of all papers, communications, and abstracts 
published in the fifty volumes. The complete index will 
thus be of service in showing the development of the 
science of iron and steel 

A Simplified Euclid Book I By W. W Cheriton. 
Preface by Elliott Kitchener Pp. iv -(- iii (London. 
Kivingtons, 1898 ) 

.So many simplified Euclids have been published during 
the last few years, that an addition to their number 
should seem superfluous In the one before us the com- 
piler claims that after teaching the subject for some 
years he thinks that the form he proposes in this book 
should supply a long-felt want The method he adopts 
IS to print the proposition exactly as it should be written 
out by a schoolboy, using sufficient abbreviations to save 
time in writing without confusing the mind of the pupiL 
Each proposition is pnnted on the left-hand side of the 
rage, notes and exercises being printed on the right. 
The book has many points in its favour. 
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LETTERS TO THE EDITOR 

[The Editor does not hold himself responsible for opinions ex 
prcsied by his correspondents Nett her can he undettake 
to return, or to correspond With the writers of, rejected 
tuanusiripts intended for this or any othei part of Nat I'hK 
No notne is taken of anonymous ceniniunications.} 

The Origin of the Aurora Spectrum. 

Prof Ramsay Rives the wave-length of the principal line 
in his new gas as 5566 It will no doubt also occur to others 
•that this IS sery near the wave-length of the aurora line, which 
Vogel has measured as 5569 It should be mentioned in con- 
nection with this line that Profs Liveing and Dewar have 
observed one very near it at 557 in sparks taken in liquid 
oxygen The second green line given by Prof. Ramsay as 
5557, seems also to have been seen by these observers {Phil 
Mag, xxwiii. p. 237, 1894) Ariiior Sihustkr. 

Manchester, June 10 

The Action of Electric Diachargea on Photographic 
Plates 

Revkkring to the pajier on this subject, read on May 16, 
by Mr J A McClelland, at the Cambridge Philosophical 
Siociety, and reported in your issue of June 9 (p 142), perhaps I 
may be allowed to mention that very similar experiments, wilh 
the deduction that the effect is chiefly due to light, and not to 
eleetrolyttc or other action, were described by myself m a piper 
to Section A of the British Association, at its Fdinburgh meeting 
in 1892, and will be found fully reported in the Elethical Review 
fur August 26 of that year 

I do not know whether others have oliseritd the fact that 
when strong sparks from an induction cod or influence machine 
ate allowed to traverse the sensitive surface of an ordinary 
photographic dry plate, that a dark line, delineating the path of 
the spark, is immediately produced, and can clearly lie seen 
without any necessity for photographic development Further, 
that such lines, though faint to commence with, darken apprcci 
ably after a few minutes lapse of time, and still more so in the 
course of a few hours This appears to indicate that whatever 
the precise action of the spark on the film, this action continues 
after it has once lieen started Further, it is a curious fact that 
these lines, if examined with a magnifying glass, arc always 
found to consist of two dark lines with a light space between 
them This is specially noticeable immediately after the spark 
has passed, the space apparently Ailing up with lapse of time 
A A C SiviMov 

60 Victoria Street, London, S VV , June 10 


A High Rainbow 

O.v Sunday alicrnoon. May 29, while sitting in my yard, my 
twelve-year old son called my attention to a rainixiw which he 
had discovered while lying on his track looking up at the sky 
The local time here was 5.40 p m , and the sun, therefore, about 
an hour and a half high The bow was in the west, and about 
70 degrees from the honron, with its convex side to the sun 
The colours were fairly well brought out, the red being on the 
convex side of the arc, and the violet on the concave side The 
figure on p. 132 of Tait’s “Light ’’ shows a short arc near the 
zenith, which is a fair representation of what was seen here. I 
have not read an account of what was seen by FleIvcUus further 
than IS contained in Prof Tail’s book, and do not know 
whether the arc seen by him near the zenith showed the rainbow 
colours In this case I do not see any of the other halos seen 
■by Helvetms There were but few very thin clouds, and no 
ram at all Sidnsy T Moreland 

Lexington, Virginia, USA, June 2 


NAUTICAL ASTRONOMY 

I F the compass is the navigator’s sheet-anchor*, the 
sextant is certainly his best bower ; and just as the 
former was known, if not generally used in Europe, 
about a century before Flavio Gioia got the credit of dia- 
covering it, $0 the latter was invented by the trans- 
■cendent genius of Sir Isaac Newton, more than half a 
century before it was re-invented by Hadley in 1731 
NO. 1494, VOL. 58] 


Newton does not seem to have suggested its adaptability 
for navigational purposes, or if so, it w-as not sufficienflyr 
known or taken up, and I am not aware of any reason 
to suspect that Hadley knew of Newton's discovery 
The pnncipal use the navigator puts the sextant to is 
that of measuring the altitudes of heavenly bodies— that 
IS, the angle at nis eye subtended between the object 
and the visible horizon Now the rational horizon may 
be defined as the plane perpendicular to the plumb-line 
through the earth’s centre, or the circle traced by the 
meeting of this plane with the celestial concave The 
sensible horizon is generally defined as a plane parallel 
to the former through the eye of the observer , but this 
can only coincide with the visible horizon if the eye of 
the observer is at the surface of the earth— as if he were 
immersed in the sea, till a horizontal line from his eye 
would be a tangent to the sphere at that point Hut the 
eye of the observer is aJwavs above the surface of the 
sea , and the more it is raised, the more the visible 
horizon is depressed, and a correction called “ dip ” has 
to be applied to an altitude measured to it, to reduce it 
to what It would have been had the eye been at the sea- 
level Again, before this apparent altitude can lie used 
for position-finding, it has to be still further corrected for 



angle at the observed body, subtended by the semi- 
diameter of the earth under the feet of the observer, 
which will be reduced to a point when the body is in the 
zenith. If the body has an appreciable semi-diameter, it 
has to be applied to the altitude of the limb to get that 
of the centre 

In the diagram (Fig r), let H K z P R g N P' represent a 
meridian of the celestial concave, and the inner circle 
the corresponding mendian of the earth , let z be the- 
zenith, N the nadir, p and p' the poles of the heavens, 
being the points in the celestial concave, which would be 
perforated by the earth’s axis if indefinitely produced • 
then H R will represent the rational horizon, the plane of 
which, passing through c, is normal to the plumb-line 
ZON, will represent the sensible honzon (o being 
the position of the observer), h. Q, the plane of which is 
normal to PP', will be the etjuinoctinl, whose plane co- 
incides with that of the terrestrial equator On a meridian 
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from *E Q towards either pole, the dechnatton of a 
heavenly body (corresponding to latitude on the earth) is 
measured, and from the first point of \ries (the celestial 
meridian passing through whith is the prime meridian 
of the heavens) right ascension is measured round east- 
ward, instead of east and west, as longitude on the earth 

Now let the reader imagine his eye to be at t , that 
the earth is a transparent sphere, and that it and its 
atmosphere are absolutely free from rcfrangibility, then 
every point in the celestial meridian would be seen through 
Its prototype on the surface of the earth, and any and 
every angle at c, measures the same arc of the celestial 
meridian, and of the one on the surface of the earth 
Now, what IS true here holds good for every other 
meridian— every other great circle of the celestial con- 
cave, and the one that has the same plane on the earth’s 

The latitude of a place is the arc of a meridian, inter- 
cepted between the place and the equator, consequently 
e o 18 the latitude of o , but e 0 and fc. z are both measured 
by the angle cco, and tz «= tr, each being the com- 
plement of P Z, which accounts for one of the best-known 
rules in nautical astronomy, viz that the altitude of the 
pole => the latitude of the place , so that if there was a 
star at P, its altitude would give the latitude without any 
further computation Let s, s', it.c,be the positions of 
stars on the meridian But very little consideration will 
make it clear that if the observer can measure one of the 
arcs s R, s‘k, s*t(, or ''’h, and at the same time get the 
star’s declination from the NauUcul Almanac^ it is a 
mere question of addition and subtraction of arcs to ob- 
tain the latitude P s is the complement of the declina- 
tion, and p s -p s k = p s' - z s> ^ p s' -p z s- =- z s’ - L V 
^ p z, the latitude of o This is known as finding the 
latitude by the meridian altitude It gives one line 
parallel to the etjuator, on which the ship must be 
situated To fin her posilion on it, we must get another 
line to cross it, which passes through the position of the 
vessel, when, manifestly, she must be at the point of inter- 
section The nearer the cross is to right angles the 
better To do this we must find the time, and thence by 
comparison with the time at the prime meridian (Green- 
wich IS now accepted by most nations as the prime 
meridian), the meridian on which the ship is situated 
Neglecting minor differences and irregularities, the sun 
appears to revolve round the earth in twenty-four hours, 
or at the rate of 15' in an hour Now if we find that 
It IS 9 a ni at the ship, when it is noun at Greenwich, the 
ship must be in longitude 45° W If, on the other hand, 
the chronometer snowed 5 .1 m the vessel would be in 
longitude 60° E The tireenwich time may be calculated 
from a lunar observalion, which the perfection of the 
modem chronometer and the shortening of voyages have 
driven out of the field To get the time at ship, wc have 
recourse to sphcncal trigonometry, or rules and tables 
based on it, to calculate the hour angle The sun’s 
westerly hour angle is the apparent tune at place (ATP), 
which IS converted into mean time (M T P ) by applying 
the equation of time, which, like declination, c^c , is sup- 
plied by the Nauhcal Almanac If the bodv observed is 
a star, we get the M T P by adding to the hour angle 
the star’s right ascension, and subtracting that of the 
mean sun, which is a transposition of the well-known 
and useful equation, :^c’s hour angle = M T P -f mean Qfs 
R A. - ?(i:'s R A which we use for time azimuths, and for 
finding when a body will cross the meridian, for when 
hour angle = o 

M.T P = sg’s R A - mean ©’s R.A. 

Now, lust as the simplest way of getting the latitude is 
by a body on the meridian, so the best way of calculating 
the time for longitude is by using the altitude of the sun 
or a star on the prune vertical (/ e the vertical circle 
passing through the E and W points of the horizon). If, 
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by means of this altitude, or any other way, we could tel) 
the exact instant that the body was on the prime vertical, 
there being a right angle in the triangle a p z (Fig i ), we 
could calculate the time by right-angled spherics from 
any two of the three sides, colatitude, polar distance and 
zenith distance, or their complements latitude; declina- 
tion and altitude But in practice, whilst it is easy to 
get the mendian altitude, it is impossible to be sure of 
getting the altitude exactly on the prime vertical It is, 
however, comparatively easy to observe a body near 
enough to the prime vertical to be very favourably 
situated for finmng the time by oblique spherics (or 
fonnuta deduced from it), and thence the longitude , and 
this, combined with the meridian altitude, is perhaps the 
simplest and most favourable method of fixing the posi- 
tion at sea However desirable, it is by no means neces- 
sary that the body be near the prime vertical, though, 
generally speaking, the further it is removed from it, the 
less favourable the conditions, till at last the triangle 
becomes an impossible one. 

Every particular star is, at every instant of time, in the 
zenith of some spot on the surface of the earth At any 
given instant of time, let z, in the accompanying figure, 


FlO 2. N 
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be this spot, as it would he seen from the zenith , 
then the concentric circles represent circles of equal 
altitude on the earth’s surface, te every wheie on 
the outermost circle the star will be on the horizon 
(neglecting refraction, &.c ) On all places in the next 
circle the altitude will be 22 J”, on the next 45”, &c , and, 
of course, there may be an infinite number of imaginary 
circles between the spot under the star and the outer 
cirde, which brings it on the horizon Now, it is evident 
that at whatever point on any of the above circles an 
observer may be situated, a tangent to the circle at that 
point will be at right angles to the beanng of the body , 
but a small portion of the circle may be represented by 
a similar portion of the tangent, and it is evident 
that the larger the circle (which is equivalent to the 
smaller the altitude), the longer the piortion of its cir- 
cumference that may with impunity be treated as a 
straight line This straight line is known as “ a line 01 
position ” The line of position obtained from a mendian 
altitude differs from all others in this, that the ship is not 
only on the circle of equal altitude, but on its vertex,* 
and the tangent may be assumed as of infinite length. 
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The line of position by an altitude for time was first dis- 
covered by C.aptain Sumner, who, being doubtful of what 
latitude he was in, worked an observation with three 
differertt latitudes On projecting these positions on the 
chart, he found that all three weie in a straight line, 
which produced, led to the Smalls light, whose bearing he 
thus had, without knowing how far it was away He 
steered along the line till he found it He did not ob- 
serve, however, that this line was at right angles to the 
sun’s bearing, nor would it have shortened his problem if 
he had, because it then took as many figures to calculate 
one longitude and the azimuth as two longitudes with 
different latitudes In these days, when azimuths can 
be taken out of tables by inspection, nearly half the 
figures are saved by using the azimuth to obtain the line 
of position 

Thus, no matter what the bearing of a heavenly body, 
if we can observe its altitude and the corresponding tune 
at Greenwich, it will afford us some information as to the 
position of the ship If it is on the meridian, with a 
minimum of labour we get the latitude in the simplest 
and most accurate way available to the navigator If it 
IS not too far in azimuth from the meridian, there are 
plenty of methods by which the observation tan be re- 
duced to the corresponding meridian altitude, and the 
latitude obtained If it is on the prime vertical, the line 
of position will be a portion of a meridian If it is on 
any intermediate bearing, the line of position will be at 

Fic 3 ■ js"' ^ 



right angles to the bearing of the body, through the lati- 
tude by account, and the longitude deduced from it and 
the observation Any two lines of position, piovided 
they do not cross at such an oblique angle that the inter- 
section IS ill-defined, will fiv the position of the vessel 
When the star is so far from the meridian, and the time 
too uncertain to be favourable for working as an es- 
mciidian, and yet too far from the prime vertical to give 
an iiccurate hour angle, the new navigation, onginated by 
the French, and introduced into England by Captain 
Brent and Messrs Williams and Walter, R N ,* gives a 
better line of position than the older methods By it you 
calculate the altitude for the piosition of the ship by dead 
reckoning If this agrees with the observed altitude 
(corrected), the line of position is at right angles to the 
beanng of the star, through the position by D R If, 
however, the observed altitude is, say, lo' greater than 
that calculated, the ship must be that much nearer the 
spot on the earth where it was in the zenith at the 
moment of observation ; so you layoff lo miles (i sea 
mile being practically i’ of a ^f^fat circle) from the D R 
position, in the direction of the star, and through this 
point rule the line of position at right angles to the bear 
mgj or the corrections for the U R latitude and longitude 
may be calculated by trigonometry (see Fig 2) 

The tnangle \ P it (see Figs, i, 3, 4 and 5) is the 
most important in nautical astronomy Up to this, I 
have only referred to it as a means of finding hour 

1 " EimcndUn Allllude Table* and ulher Problems, ’ by iheee aulbora, 
is an excellent work 
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angles (angles at P) , but not only is it also used for 
finding azimuths (angles at z), for if the time be ac- 
curately known, we can utilise it for finding the latitude 
by a star with a large hour angle To make it clearer, 
and avoid complicating Fig i, 1 give figures here on the 
plane of the horizon In these, let a represent three 
different stars, and from v let fall a perpendicular on the 
meridian Then right angled spherics can be utilised, 
and the latitude obtained with fewer figures than by the 
new navigation Either before or after the >|< or >(<s 
shown in the figure, arc obtained for latitude, observe one 
on or near the prime vcrtii.il, for longitude and time, 
which will give accurately the hour angles of the latitude 
H<s, allowing, of course, for any easting or westing made 
between the observations Then 
Sin AH = sin h sin p, tan PB - cos h tan p and cos / B 
- sin a sec AB 

h being the hour angle, p the polar distance, and a the 
true altitude The sum or difference of PB and ZB 
= the colatitudc This method is even shorter than it 
appears at first sight (because the logs can be taken out 
in pairs), and is concise and accurate when the data is 
trustworthy, and, even if the hour angle is doubtful, will 
give a good line of position 

Unfortunately, the navigator h.is often to work with 
data that art more or less doubtful In the triangle, A P Z, 
he uses the three sides to find the hour angle (P) Of 



these the polar distance is accurate , the latitude is often 
doubtful enough to affect the hour angle, though not 
generally the line of position, and the altitude mav be 
vitiated in various ways It therefore behoves him to 
take his observations in a way that errors, that he can 
neither detect nor avoid, will neutralise each other hew 
human eyes are optically perfect , the best sextants, 
though beautiful instruments, are not absolutely fault- 
less, and their errors are liable to .alter by a knock or 
jar , the sea horizon is fickle, and refraction uncertain ; 
but the whole of these errors may be minimised, if not 
absolutely eliminated, in the resulting latitude— for 
example, by observing fFig i) the 5)c’s s* and With 
about the same altitude, their refraction will probably be 
similarly affected , the horizon is i^enerally subjected to 
the same influences all round , the personal and instni- 
mental errors may be taken as constant, for the same 
observer and sextant, at any particular time and place 
when the altitudes are somewhat similar Suppose the 
sum of these errors to be - 2', and unallowed for, the 
effect would be, in each case, to make s' and s^i appear 
nearer 7 than the truth , and while each resulting lati- 
tude would be 2' wrong, the mean would be correct 
Again, in the single altitude problem (Figs 3, 4 and 
5), If the time had been calculated by two stars, one east 
and the other west, the time and thence the hour angles 
of the latitude +s would be less liable to the foregoing 
errors , and if the three stars were taken and worked 
for latitude, each would be a check on the others, and 
opposite bearings would tend to neutralise errors of 
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altitude At the same time, single observations very 
generally give sufficient accuracy for all the purposes'of 
navigation, though they are not to be so absolutely relied 
on as a systematic set 

1 must not conclude without another word on the lui^r 
method of finding the Greenwich lime, which I dis- 
missed rather summarily, further back, in favour of 
chronometers For long voyages across the ocean, 
when a vessel is from fifty to one hundred days without 
sighting land, lunars may still be used, as Wore the 
days of steam, not so much for finding individual longt- 
tuctes as for rating the chronometers^ and for this purpose 
It IS essential that a series of distances be measured on 
each side of the moon, and the mean of all the easterly 
ones, meaned with the average result of those taken to 
the westward, to eliminate as far as possible personal 
and instrumental errors An expert lunarian, who prac- 
tises regularly, may find out by experience about how 
much on each side,single distances, measured east or west, 
would place his ship , otherwise, the result of a single 
lunar could not be relied on to give the longitude to 
nearer than or 30', even if taken under favourable 
circumstances In a steamer vibration almost pre- 
iludes the observation, and the chronometers ought 
seldom to be 5s , and never 30s. wrong In ports where 
there are not time-balls, the chronometer errors can be 
■found accurately with the artificial horizon, obseri ing, if 
possible, >(cs east and west, or the © and i, or even by 
the 0 alone. It is generally possible to verify the errors 
at sea by sighting land, or even to get a fair rate, by 
observing 5|cs E and W. of meridian to the sea horizon 
An error in the chronometer does not alter tht liireition 
of ,i line of position, but moves it bodily E or W 

\s an evample of the use of a single line of position, 
suppose a steamer to be approaching Cape Finisterre 
from the Channel, and only able to obt.im one observ- 
ation, the sun right ahead The line of position, being at 
right angles to her path, will be a good check on her 
speed, but none whatever on the course she has made 
good On the other hand, if the sun (or star) had been 
observed on her beam, the line of position would be no 
check on the speed, but would indicate the course made 
good, and whether, if it was continued, it would clear 
the land, In soundings, a line of position may be com- 
bined with the depth of water to fix the position 

The tendency of modern navigation is to become too 
stereotyped— to do everything by tables, which obscure 
the mental vision, and to relegate to the bookshelf that 
knowledge of theory which, combined with practical ex- 
perience, IS the surest guide to the navigator in deciding 
on the best way of utilising his obseuations, and which 
method, in any particular case, will give him the best 
line of position. If theory is not the only thing that 
Will tcacn him, that while when the sun culminates near 
the zenith, he can get good observations for time within a 
few minutes of its passing the meridian, a Sumner line 
derived from such observation would be almost useless, 
owing to the smallness of the circle of equal altitude , 
It will certainly make him acquainted with the fact 
in a tenth of the time that unaided experience will 
Some of the so-called shoit methods are only short be- 
cause of preliminary calculations that are not counted 
by the authors in the work, and which may all go for 
nothing if some particular altitude 1$ not obtained, that a 
passing cloud may render it impossible to measure ; or 
else they involve several vexatious interpolations, which 
are quite as much trouble, and, if performed mentally, 
much more liable to error, than taking out and adding up 
a few lines of logarithms ' 
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Finally, it is better to get several observations of 
different bodies at (or about) the same time, than two of 
the same, with the requisite interval for change of bear- 
ing, because one of these observations has to be reduced 
to what It would have been if taken at the same place as 
the other, and the reduction may be vitiated by errors 
of the run, as explained m the paper on “ Navigation," 
which It IS one of the great objects of nautical astronomy 
to detect and be independent of. J F Ruthven 


rJ/£ LONDON UNIVERSITY DILL. 

A LL friends of scientific and educational progress will 
be glad that the second reading of the London 
University Statutory Commission Bill was carried in the 
House of Commons on Tuesday without a division, and 
has been referred to the Standing Committee on Law 
Wc arc thus brought within sight of a long-delayed and 
much-needed reform, and all who have assisted in 
educating public opinion upon the measure, with the 
object of removing the unreasonable obstruction placed 
in Its way, may congratulate themselves upon the success 
which their efforts have at last achieved It is not to the 
credit of Ministers that a scheme of such deep import- 
ance to the best interests of the country should nave been 
permitted to languish for so long a penod, seeing that 
the necessity for establishing a teaching university in 
the metropolis is admitted by practically all public 
bodies connected with science and higher education 
in London Had they possessed the courage of their 
convictions the measure would have passed into law 
without difficulty in 1896 or 1897, and its withdrawal upon 
each occ.ision must be counted as a lost opportunity 
The opposition which then threatened the scheme would 
doubtless have collapsed so completely as it did on 
Tuesday, when it received so little support that the 
measure was agreed to even without a division We re- 
print from the Times some parts of the speech made by 
Sir John Gorst in moving the second reading, and of the 
speeches which followed 

Sir John t»orst commenced by giving a general history of the 
scheme for a teaching University, and pointed out that the pre 
sent Bill u tiased on the report of the Cowper Commission, 
which unanimously recommended that there should be no 
second University in 1 ondon, and that the necessary motlifi- 
calion of the constitution of the London University should be 
elTcclctl by means of a statutory Commission He continued 
“ I should like to inform the House of the various bodies b> 
which this scheme has been considered and accepted It has, 
first of all, been accepted by the Senate of the University of 
London by a majority of zz to z— practically a unanimous nc 
ceptance by the Senate of the University of London It has 
been accepted by the Koyal College of f’hysiciaiis, by the 
Koyal College of Surgeons, by the Society of Apothecaries, by 
University College, by King’s College, by ihe Bedford College 
for Women, by the twelve medical schools which exist in 
London, by six theological colleges, by the Society for the Ex- 
tension of Univer-Ily Teaching, by the Technical Education 
Committee of the London County Council, by the Corporation 
of the City of London, by ihe City and Guilds Institute, by 
the Polytechnic Council, by the Royal Society, and all the 
other learned societies in London ; and, finally, it has been 
accepted by the Convocation of the University I say it has 
been accepted by the Convocation of the University of London 
because, by the charter of the University, a particular mode is 
specified m which the Convocation of the University of London 
shall express Us opinion on the subject. The Convocation 
expresses its opinion by a meeting at which discussion takes 
place, and at which a vote is given by the persons there present 
Such a meeting of Convocation has been held, and this present 
scheme has been approved in that legal and formal manner in 
which the charier of the University requires the opinion of 
Convocation to be expressed— by a majority of 460 to 239.” 

Referring to the views of graduates as shown by voting 
papers. Sir John Gorst said, Even assuming that the exuting 
graduates of the University of London were unanimous in their 
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objection to the present scheme, I do not know why the 
pentoml feelings oi London greduates should stand m the way 
of a great Mtionsl reform — of a national development of higher 
education — when m the scheme, as I shall presently show, their 
rights and interests, such as the^ are, are most carefully and 
most securely preserved There is a further objection brought 
forward which we shall no doubt hear of from the right hon. 
baronet, the member for the University of London, and that is 
a claim that the Convocation of Ixindon should have a veto 
upon any scheme which Parlument may enact for the purpose 
of developing the University of London That claim is based 
upon Article 21 of the charter, which says that if a new or 
supplemental charter is given by the Crown to the University of 
London, the power of accepting it shall be exercised by the 
Convocation of the University The answer to that is, first of 
all, that this is a restriction which applies to the charter and 
not to the action of this House The Crown may very properly 
restrain its own power of granting any further charter, but it 
cannot restrain the power of the Houses of Parliament " 

Sir John Gorat proceeded to point out how carefully the 
objections and fears of those who arc opposed to this Bill have 
been met in the scheme which has been laid before Parliament 
He said i — 

"I atta infomled that there is a genera agreement among 
beamed, and scienu^ men. not only in this country, but in the 
Jwhole of the civilisctl world, that in the highest parts of pro- 
gresstve science the attainments of students cannot be tested 
unless the teacheri have some voice in setting the subjects of 
exammatioti That Being the danger to be guarded against, the 
BUI appoints seven CdhsmiMibnlini ^ whom the statutes of the 
new University are to be jramed The Commissioners are Lord 
Uavey i the Bishop of Loudon , Sit Wiiiiam Koberts, a medical 
doctor aild a Feliow of fh'e 'University of London , Sir Owen 
Roberts, who is weil knowhi as having uken an active part m 
■the spreiKi of nuxiern education ; my hon. colleague the senior 
HieralierfOr Cambridge Univiersity (Prof Jebb) I Michael Foster , 
and Edvwd Henry Bask, chairman of Convocation of the Um- 
yersity. /oVrLondon. Th^ Commissioners are constituted to 
frame ilmUtachtes fof the^rposeof carrying out the general 
• scheme Of the ■edmrtisalon — that is, to so modify the existing 
UnrveTiliy of London that it may fulfil the functions of a teaching 
Vniversil^. '7 thihk the House may very well trust men like 
those i have nanwd to frame statutes that will be in accordance 
with the best interests of education ” 

” The Government retortmend this Bill to the House It is not 
their scheme , it is a scheme which is the result of very long 
controversy and of a great deal of compromise, of give and take 
on the pert of the vanods bodies, and they think it is a satis- 
factoiy eonctusion of a verylong discussed question It will give 
a teachirig Ualversity to London m the only way in which it can 
lie given— namely, by the modificBtion of the consUtution of the 
existing Umversity, and, in doing this, so far from injunng the 
existing University, it will increase its utility and its reputation.” 

Mr Harwood moved an amendment for the rejection of the 
Bill, and Mr Voxnll seconded it, but their views received little 
sympathy 

In spMkJng against the bill, Sir John Lubbock said those who 
, had opposed the Bill had done so on four mam grounds first, 
that the rosijlt might bs to imperil the position of science , 
secondly, that it might put the country colleges and pnvate 
students at a disadvantage as compared with the candidates 
from London colleges j thirdly, that it might tend to lower the 
standard of the degrees ; and, fourthly, that it took away the 
right at present possessed by his constituents to veto any change 
which in their judgment would interfere with the great work 
being earned on in ibe Universit). His objections were fully 
answered by Mr. Biyce, who, m the course of his remarks not only 
reminded bis right hoiu friend that Convocation had ^proved 
of the scheme, but also slid that he should deny that Convoca- 
iion had any more moral nght than legal right to say what 
should be done with the University of London He appealed- 
lo hon members present who- knew something both of the 
University Of Oxford and of Cambndge, and he did not hesitate 
10 say that the reforms which were pasW some forty years ago 
with the greatest possible benefit and advantage both to the 
countiy and those Universities would never have been pawed at 
all if the decision had rested with Convocation. His nght hon 
friend had set up, on behalf of the London University, a claim 
which was never liitened to for a moment in that Ilouaa in the 
case of the ancient Umveraibes of Oxford and Cambridge. He 
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submitted that theywerenot injuring Ihe existing graduates They 
were going to make theUniversltyafar more powerful and digni 
fied fa^y, and, incidentally, to enhance the value of her degrees. 
On a view of the whole matter it could not be shown that anj 
injury at all would be done to the existing University The 
work of teaching was incomparably more important than the 
work of examining Much superstition attached to the degree 
It was not so important as many people were inclined to lielieve . 
its value was as a test of teaching and stimulus to siud) , and the 
more it was made subordinate to teaching the lietter for educa- 
tion For a ‘long time the Bill had been wanted, for many 
schemes had been Ined and had failed, and this scheme had 
received almost unanimous support from the teaching bodies 
and the approval of leading scientific men anxious lo have a 
teaching University tn London He could not conceive that 
there was any foundation for the fear that science teaching or 
science examination would suffer , that was the last danger into- 
which the new Senate would be likely tn fall. All who had the 
well Iieing of University teaching at heart, who desired the 
extension of technical education with licller facilities for the 
humbler classes of the community should unite in support of the 
scheme, which was approvetl by bsith political parties, and he 
earnestly hoped the House would accept it 

After other speeches the amendment washy leave withdrawn, 
and the Bill was read a second time, and referred lo the Standing 
Committee on Law 


r//E ART AND SCIENCE BUILDINGS AT 
SOUTH KENSINGTON 

T he agitation against the new depaiture of the 
Government m relation to the proposed extensions 
of the Science and Art Buildings at South Kensington 
grows apace 

Following upon the Report of the Select Committee 
of the House of Commons, and the Memorial addressed 
to Lord Salisbury by the President and Council and 
many Fellows of the Royal Society, conies still another 
Memorial, this time from the Royal Academy, and 
already signed by the President and Council and many 
members of the Royal Academy, with other representa 
tivcs of Art, strongly urging that the policy stated in 1890 
should be adhered to 

The Royal Academy memorial runs as follows — 

Memortal to the Most IlonourabU the Marqms of Salisbury, 
K C , F R S , I'rtmier and Sc< rotary of State for Foreign 
Affairs 

Whereas in 1890 Parliament voted 100,000/ for the purchase 
of a site at South. Kensington upon which to erect suitable 
buildings for the Science Museum of the Department of Science 
and Art, and for the extension of its science schools, in accord 
ance with the recommendations of the Royal Commission, o\ er 
which the Duke of Ihvonsbire presided 111 1874, as well us of 
vanous committees and other high scientific authonlics, and of a, 
Treasury conmiiitee appointed in 1889 

And whereas when in 1891 the Government had prujxjved to 
erect an art gallery on the site, a memorial, signed by the 
president and officers of the Royal Society and rcjirescntalives of 
the Universities of Oxford, Cambridge, and of many other 
learned bodies both in London and in the provinces, was ad 
dressed to your lordship, showing cause why the site should not 
thus be allocated 

And whereas the scheme was withdrawn, and it was stated 
the late Right Hon W H Smith, M P , in the House of 
Commons on April 16, 1891, that the “ Government has at 
disposal more than three acres of vacant land f icing the 
Imperial Institute, and considerable areas beyond to the south- 
of the present Southern Galleries A portion of these vacant 
lands can be utilised for the extension of the College of Science 
and for the future growth of the science collections Additions 
to th« College of Science must, in any case, take the form of 
a separate building dividdd from the present building by Exhi- 
bition Road ” I ^ile the Chancellor of the Exchequer, the 
Right Hon. G J, Goichen, informed the deputation which 
waited on the Lord President of the Council in May 1891, that 
w« hope to bring science into one centre fronting the Imperial 
Institute " 
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And where*! thli artsngement which left the ground on the 
e*ft of Exhibition Ro»d for the extension of the Art Museuin 
has been generally accepted since 1876, when the Royal Com- 
mission for the EihibiUon of i8ji offered land and a building 
with a view of carrying out the recoromendalions of the Duke 
of Devon!hireVC<«t»i*«ion in 18/4 to provide the needed 
accommodation Tor science at South Remington. 

And whereas we are Informed that thii arrangement is in 
danget of beii^ altered by the erection of science buildings on 
the east side of Exhibition Rood 
We, the undersigned members of the Royal Academy and 
others practising various branches of the arts as a profession, 
desire most respectfully to express to your lordship our strong 
opinion that it Is desirable to adhere to the former policy, which 
has been acted upon and publicly acknowledged by the foovem 
snent since 1890, considering the urgent need of much addi 
tional space even for the present art collections of the South 
Kensington Museum, and the necessity for making some pro 
vision for their proper development, ive are convinced that any 
attempt to provide on the east side of Exhibition Road fur the 
necessity expansion of the science buildings will render it 
impossible to meet the future reijuiremenla of the industrial 
arts, for the promotion of which the South Kensington Museum 
was founded We also feel that in praying your Lordship to 
reserve for art that portion of the land which still remains 
vacant on the east of Exhibition Road, we are not making an 
exorbitant demand The whole plot of ground belonging to 
the Government on that side is much smaller than that devoted 
to the Natural ilistury Museum, which only represents one 
branch of science without either teaching or applications, 
while the space on the east of Exhibition Road has to provide 
not only for the Art Museum, but also for the administrative 
offices of the Deixirtment of Science and Art, the Royal College 
of Art, and part of the Royal College of Science 
We hope to be able to give the full list of signatures 


NOTES 

A r the annual meeting of the Royal Society for the election 
of bellows, held on Thursday last, the following were elected 
into the Society —Mr II E Raker, Prof E W Brown, Dr 
Alexander Buchan, Mr S b llarmer, Mr Arthur Lister, 
Lieut General C A McMahon, I’rof W Osier, lion C A 
Parsons, Prof Thomas Preston, Prof, E Waymoulh Reid, Mr 
Alexander Scott, Mr A. C Seward, Mr W A Shenstone, Mr 
H M Taylor, and Mr James Wimshurst The- certificates of 
these new bellows, setting forth the scientifie work accomplished 
by each, were reprinted in NATURE of May la 

Tiir ladies’ conversazione of the Royal Society was held on 
Wednesday in last week, and was attended by a large and 
brilliant assembly Most of the objects and experiments which 
were shown at the conversazione were exhibited at the soirie 
held at the beginning of May , and as these have already been 
■described in Naiure tp 61), it is unnecessary to refer to them 
again The exhibit which attracted the greatest amount of 
attention was (he spectrum of krypton, the new constituent of 
atmospheric air, discovered by Prof Ramsay and Mr Travers 
pRoi. H. A LoRENTZ, of Leyden, and M Emile Picard, 
•of Paris, have been elected, by the Tendon Mathematical 
Society, honorary foreign members, in succession to the late 
Profs. Brioschi and Hertz. 

When Hutton published the two volumes of his famous 
■" Theory of the Earth,” in 1795, be left a third in manuscript, 
which was declared by his friend and biographer, Playfair, to be 
necessary for the completion of the subject. Vet this important 
contribution to science has not only never been published, but 
aeems to have almost passed out of mind Sir Archibald Geikie 
last year set inquiries on foot with the view of trying to trace the 
lost manuscript A portion of the volume, comprising Chapters 
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iv. to IX., came into the possession of Leonard Homer, who 
eventually presented it to the iibrary of the Geological Society of 
1 -ondon, where it has remained since 1856 But every effort to 
discover the rest of the work has hitherto fiuled. At Sir 
Archibald's request, the Society ha* agreed to publish the six 
chapters in its possession, each of which is complete in itself ; 
and he is now engaged m preparing the work for the press. The 
chapters contain some interesting narratives of Hatton’s journeys 
in Scotland in search of illustrations of his theory. In particular, 
they include his account of the celebrated visit to Glen Tilt, 
where he found the granite veins which filled him with such 
exuberant delight that his guides were convinced he must have 
discovered a vein, of silver or gold. They contain also an 
account of an expedition into Galloway, and a remarkably full 
description of the geolt^y of the island of Arran. The volume 
will be interesting to geologists os a continuation of one of the 
great classics of their science 

As the two I.-ISI nominations of foreign knights of the Prussian 
Order pour U nn'rttf have fallen to British subjects, it may be 
of interest to give a list of the existing members. The Order 
received its French title from its founder, Frederick the Great, 
who, ns IS well known, had a partiality for that language It 
was at first given for military services only, but its statutes were 
remodelled in 1842 by King Frederick William IV., and the 
class “ftir Wissenschaften und Kunste” was instituted The 
German knights of this class, with whom the election into the 
Order practically rests, are limited to thirty m number, and at 
present are A Menrel, Chancellor , T Mommsen, Vice 
Chancellor , the other members in the order of election being, 
m the Section of Science R W. Bunsen, Max Mullet, E 
/tiler, T Noeldekt, J V du Vernoit, A. Auwers, E Pfliiger, 
H Vogel, A V Baeyer, 0 . FUrst v. Bismarck, F Kohlrausch, 
H (itimm, H Brunner, A v. Kolliker, H Usenet, W Hittorf, 
A. Weber, C Neumann and Schwendencr. In the Section of 
Art L Knaus, A Achenbacli, ) Schilling, R, Begas, F 
Schajicr, E v Gebhardt, H Ende and A. Hildebrand The 
foreign knights, limited to the same number, are, in the Section 
of Science O v Boethluigk, C Hcrmite, Sir G G Stokes, 
N A E V Nordenskjold, M Berthelot, O v Struve, I.ord 
Kelvin, Lord Lister, V Jagic, P Villari, H Kern, J G 
Agardh, M J de Goeje, C» V Schiaparelli, F Imhoof-BIumcr, 

I II van 't Hoff, A O Kowalevskj, W Stubbs (Bishop of 
Gxfotd), O Monlelms, Sir John Murray and Sir W H Flower 
In the Section of Art L Alma Tadema, G, Vctdi, G, Monte- 
verde, E Wauters, L Passim and b Pradilla. 

A sreciAL meeting of the Royal (-eographical Society will be 
held on Monday, June 27, at 4 to pm, when Prof Elise'c 
Keclus will elescribe his plans for the construction and erection 
of a great terrestrial globe on the scale of 1 500,000 (8 miles to 
an inrh) The president. Sir Clements R Markham, K C B , 
F R.S , will occupy the chair The subject is one which will 
interest both geographers and engineers. 

The Royal Commission for the Pam Exhibition of 1900 are 
now prepared to circulate information respecting the exhibition 
The classification and rules for exhibitors, together with forms 
of application for sjiacc, can be obtained by applying to the 
Secretary of the Royal Commission, Pans Exhibition 1900, 
St Stephen's House, Westminster, S W 

I V connection with the seventieth meeting of the Society of 
German NaturalisU and Physicians, to be held at Dttaseldorf in 
September, a senes of exhibitions of scientific apparatus and 
objects has been arranged. An exhibition of objects illustrating 
the history of medicine and science will be open from July to the 
end of September An exhibition of apparatus and photographs 
illustrating scientific applications of photography will commence 
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in August and continue open until the end of September New 
instruments and apparatus will be exhibited from Septeralier 17 
to September 28, and prizes will be awarded for the best of 
them Any machine, apparatus, preparation, or object invented 
smce 1888 may be entered for this exhibition Objects illus 
trating methods of instruction in physics and chemistry will be 
exhibited from September 17 to September 25 Communications 
referring to the exhibitions should be addressed, Ilerrn 
Director Frauberger, Dtlsseldorf, Fried richsplatz j/s 

The Uxty-sixth annual meeting of the British Medical Asso- 
ciation will be held at Edinburgh on July 26-29, under the 
presidency of Sir T Grainger Stewart A detailed statement of 
the arrangements which have been made for the meeting appears 
tn the British Medual journal. An address in medicine will be 
delivered by I'rof T R I-raser, F R S , an address in surgery 
will be delivered by Prof Thomas Annandale , and an address 
in psychological medicine will be delivered by Sir John Ritly 
Tuke The programme of business arranged by the officers of 
the sixteen sections is long and varied In addition to the 
sections in which the business of the annual meeting is ordinarily 
carried on, there are for the first time this year sections devoted 
to medicine in relation to life assurance and to tropical diseases, 
two departments which have grown into jiositions of great 
practical importance during the present generation A consider 
able number of distinguished members of the medical profession 
resident in America and the Continent of Europe have accepted 
invitations to take part in the proceedings 

There ate at Prague two distinct botanical gardens, one 
belonging to theficrnian, tlie other to the Bohemian Uniier-ity 
The former is now under the direction of Prof K v Wettstein, 
the latter under that of Prof I, Cclakovsky 
The Rev Arthur C Waghorne, Bay of Islands, Newfound 
land, for nearly twenty five years a missionary m Newfoundland, 
ofiers for sale collections of Labrador and Newfoundland plants, 
both flowering and flowerless, named by comiieteni authorities 
Wt learn from the OLsIerrhtuhtseke Botamsche /etlsihrift 
that hr Philippe I’lantamour-Prevosl has bequeathed his villa 
“ Mon repos,” on the shore of the lake, to the city of Geneva, 
for the reception of Delessert’s herbarium, and for the botanic 
garden founded by A P de Candolle 

In a note in the A«p Bulletin, No 135, for Mareh 1898, 
reference is made to the proliable success of a process for the 
artificial manufacture of mdigo on a large scale The Bailische 
Amlin und Soda Fabrik, Ludwigshafen, is now manufacturing 
“ indigo-blue ” at a price which very seriously threatens the 
prosperity of the culture of indigo in India 

Alcording to the Bitanual Gazette, the coming meeting of 
the American Association for the Advancement of Science at 
Boston promises to be one of the most notable in the history of 
the Association. It is the fiftieth anniversary, and special 
efforts are being made to arrange a worthy celebration The 
local committees have been appointed, and the week selected is 
August 22-27 The local secretary is Prof H. W. Tyler, of the 
Massachusetts Institute of Technology 
Prof. John W Harshbeki.rr, of the University of Phila 
delphia, pleads, in the Botanical Gazette, for the establishment 
of a tropical botanical MaUon m Mexico iKlIl locality 
ett>ccial 1 y advocated is a station called L.as Canoas, on the 
Mexican Central Railroad, 144 miles from Tampico. I.aM 
Canoas k situated in a beautiful basin-shaped valley 3560 feet 
above the sea-level There is an abEadant supply of pure 
water, and the air is clear and bracing The vegetation 
IS described as of great luxuriance, and the flora is remarkably 
varied and beautiful A temporary station could be established 
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here with very little expense, and the virgin forest would supply 
enough botanical material for years to come 

An important investigation in connection with mortality is 
being carried out jointly by the Institute ol Actuaries and the 
Faculty of Actuaries, under the superintendence of Mr T G, 
Ackland, who now has a staff of thirty clerks constantly at 
work upon a large body of cards containing siatistics supplied 
by assurance companies The whole of the data relating to the 
experience m respect of annuitants have been dealt with, and 
the tables are now in the press In response to applications 
made by the Presidents of the Institute and the Faculty, life 
assurance offices have undertaken to contribute liberally towards 
the cost of the investigation, which will necessarily be very 
heavy The contribulioql of the companies at present promised 
or received amount to 10,953/ , which sum, it is hojied, will 
cover the larger portion of the expense, and thus relieve the 
Institute and the Faculty from any anxiety as to their ability 
to carry to a satisfactory conclusion this valuable investigation 

h ROM a report before us we sec that last year was an eventful 
one in the history of the New York Zoological btKicly, and it 
ended in the establishment of the Society as a jiermanent insti- 
tution for the promotion of zoological knowledge All the 
original objects have been furthered, and noteworthy results 
have been obtained The proposal by the Society that 261 acres 
of land in South Bronx Park should be set ajiart as the site of 
the New York Aiological Park, has been unanimously adopted 
by the Commissioners of the Sinking Fund The general plan 
of the Park has been eompleted and approved by the Park 
Commissioners. The eolleclions and animal buildings, to cost 
not less than 250,000 dollars, are to be presenteil to the City by 
the Society , and the City is to prepare the ground for occupancy, 
and to maintain the Zoological Park when established The 
sum of 100,000 dollars has liecn sultscnlied towards the gift from 
the Society to the City This was the amount which had to be 
raised before the plans could lie proceeded with, and work could 
not be commenced until it was subscribed Since March 15, 
1897, the inembctship of the Society has increased from liS to 
600; but in order to carry out the plans on a scale worthy of 
New VSirk, the Society should enroll at least 3000 annual mem 
hers The Society has decided to systematically foster both the 
painting and sculpture of animals , and, with the idea of estab- 
lishing a school of animal painting and sculpture, provisions for 
studios have been made in the plans of several of the buildings 

Wb are glad to learn from the sixth annual report of the 
bonnblick Society for the year 1898 that several improvements 
have recently been made in the arrangements of this important 
mountain station, and that the various obsetsalions andcxiieri- 
ments are carried on with vigour The meteorological observatory 
at the summit has now been quite separated from the visitors’ 
refuge which existed in the same building, and a well equipped 
station has also been established at the fimt of the mountain, at 
which comparative observations will be regular!) made, and will 
render those at the summit of higher value These elevated 
stations are of much scientific interest in connection with the 
frequent ascents by manned and unmanned balloons for the 
purpose of investigating the higher regions of the air 

We have received from Mr N A. F Moos, the Director of 
the Bombay Observatory, his report to the Secretary to the 
Indian Government for the year ending March 31, 1898 This 
observatory 11 devoted chiefly to terreatrial magnetism and 
meteorology, astronomical observations hpjng restricted solely 
to tune observations All the magnetographs have been ^ 
constant action throughout the past twelve months. On June la 
the traces clearly showetl the small vibration due to the earth- 
quake on that day; and on September 21, at iqh. 40m , a 
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•mall disturbance noticed in the horizontal force curve was 
traced to the earthquake in Borneo The statement showing 
the extent to which the vonous observations have been reduced, 
and the reductions checked, indicates that these keep good 
pace with the observations themselves, nearly everything being 
checked to either February or March of this year 

The following remarks from a lecture on the aims and 
methods of pharmacology, recently delivered at Oxford by Dr 
W, J. Smith Jerome, and published in the lintel, will interest 
many scientific investigators Another method by which 
pharmacological knowledge is to be obtained is that which is 
generally understood ns research This, I think, is an ideal 
form of work, and the leisure and acquirements needed for it 
are, tn my opinion, well worth strivlt^ after A laboratory, it 
is true, may not be an attractive object It is not usually 
gratifying to the (esthetic sense ; there are apt to be too many 
and too obvious manifestations of matter apparently in the 
wrong place, but It possesses, or at least should possess, one of 
the fundamental attributes of beauty— vir a fitness for the 
purpose it is intended to subserve ; and if in itself not beautiful. 
It enshrines what is par exuUmit ' a thing of beauty and a joy 
for ever.’ It enshrines, it is pervaded by, the spirit of truth — 
truth which serves Ixith as a lamp to illumine and at a beacon 
to direct, and yet which shines with a pure and steady ray on 
those alone who seek to follow it in singleness tif purpose 
The work performed accords most aptly with Matthew Arnold’s 
deacnption of the work of nature ‘ Toil unsevered from tran- 
tquillity. . , . Labour that in lasting fruit outgrows far noisier 
ochemes, accomplished in repose, too great for haste, too high 
for rivalry ' And though it must be granted that the methods 
of the laboratory, like those of nature, are occasionally harsh. 
It must also be conceded that its results are useful and its aims 
benefieenl. But even into this paradise of toil there enters or 
may enter one insidious sin— the lust of what is called 
‘ priority.’ This must be fought against and overcome, or else, 
like a gathering cloud, it will, if left unchecked, roll onwards 
and most surely darken all And why should it not be fought 
against and overcome ? Each fact discovered in the pursuit of 
knowledge, discovered it matters not by whom or when, and 
even When unimportant in Itself, may prove a stepping stone by 
which that knowledge mounts to other and fat higher things 
This IS the worker’s real recompense ; it is this pregnant 
possibility which makes work, honest work, like Virtue, its own 

The current number of the Annates dt riastttut rasteur con 
loins an account, by Dr Sansrelli, of the preliminary results he 
has obtained in the use of antitoxic serum in cases of yellow 
fever It will be remembered that Dr Sanarclli was the first to 
isolate the specific bacillus of yellow fever, and be has since been 
endeavouring to procure through its agency an efficient anti- 
toxin Great difficulties have been expenenced in rendering 
aniamls saUsfactorily immune to infection, and it takes from 
twelve to fourteen months’ treatment before a horse can be re- 
garded as vaccinated. Dogs, which have undergone a senes of 
inoculations during a year or more, and are ultimately able to 
withstand a large dose of the toxin, are still very adversely 
affected by each fresh inoculation of the virus So far this anti- 
yellow-fever serum appears to exert a protecuve action against 
yellow-fever microbes, but not against their toxins, and in the 
present state of the investigations good results can apparently 
only be hoped for ||^n the serum is employed at a very early 
period after Infectlw, or as a precautionary measure to ward off 
the disease f in this latter respect, Sanarelli has obtained some 
highly encouraging results The Government of the provinceof 
&int'Paul in Brazil have now decided to estabbsh an institute 
lor protgoting the further «udy of the serotherapy of yellow 
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fever, and it is bopied that before long the elaboration tff 
specific treatment, both curative and preventive, will succeed in 
banishing a disease which is with justice looked upon as the 
scourge of the Amencan continent. 

The Khntschts jakrimek, publiihed by Gnriav Fiiefaer of 
Jena, contains in its last number the report drawn- np 
Messrs Kirchner and KUbler on leprosy in Kutsia. These gentle- 
men were deputed by the German Government to conduct tMli 
inquiry, and made a careful tour of inspection through ..^he 
Russian eastern provinces right up to St. Petersburg ft js 
very difficult to obtain an accurate estimate of the number Wf 
coses of lejirosy in Russia, as compulsory notification of the 
disease has only been recently introduced, but it is stated to be 
about 5000 Of late years great energy has been displayed in 
endeavouring to prevent the spread of infecuon. Numerous 
leprosy isolation hospitals have been established, and many of 
these were visited 1^ the inspectors. They call attention to the 
fact that the majority of these leprosy establMhaoents have tl^en 
I founded not by the Russian Government, but by the great 
landed proprietors tn the district, and that private munificence 
hcljM largely in denling with cases The authors express decidedl^ 
their firm conviction of the contagious character of the disease, 
and state that the only hope of stamping it out is to establish 
institutes for the isolation and treatment of its victims 

Much attention has been paid in Italy during the last few 
years to the pulsations of distant earthquakes, and to the best 
means of recording them In a valuable paper contributed to 
the BottetUno of the Italian Seisaaological Society (vol ip. 
No 9), Prof Crablovitz compares the different types of instru- 
ments now in use for their registration ike deprecates the 
recommendation of an instrument for universal employment as 
premature, and as discouraging th* Issproveaeat of olhti> appa- 
ratus. Nevertheless he attempts to- clear the ground so fitr as 
regards the mode of registrauoa, preferring the meebanioal 
methods used in Italy to the photographic methods used lb 
Germany and England, on account of their comparative cheap- 
ness and the greater velocity that can be given to the moving 
jnper On this last point he lays special stress, as it gives a 
clearer diagram and enables the time of the different phases to 
be determined with greater accuracy 

In the same journal, Dr Cancani illustrates the salue of these 
remarks by describing the horizontal pendulums recently erected 
by him at the Observatory of Rocca di Papa, near Rome. 
These are similar in pnnciple to the instrument employed by 
von Kebeuc-i’oschwitz, but arc much larger, the distance of 
up of the recording pen from the vertical through the upper 
fulcrum lietng 2 70 metres. Each pendulum carries a mass W 
25 kg and has a period of oscillation of 12 seconds. The 
record i» made on a strip of jsaper which passes under the pens 
at the rate of 60 cm an hour A tilt of one second at ngbl 
angles to the plane of the pendulum deflects the jiens 3 mXa. 
The interesting records of the Calcutta earthquake given by 
these pendulums 15 reproduced (on half the natural scale) in 
Nature, vo! Ivi p. 346 

Thouoh fishing IS car ned on at most of the vilUgcs and towns 
around the const of Jamaica, the amount of fish obtained is far 
from sufficient to supply the needs of the population of the island. 
It has been surmised, however, that the industry Is capable 
of considerable extension, that the waters are teeming with 
suitable fish, and that with improved modern methods, such as 
steam-trawhng, sufficient fish might be obtained to render the 
liresh supply more adequate to the needs of the inhabttants, and 
that native cured fish Should in a large measure take the place of 
the imported anicle. With this in ramd, the Carnbbean Sea 
Fisheries Development Syndicate was formed last year in Eng- 
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land, and a steam tra\sler wu chartered to teat the paasibihty of 
increaiung the fishing indastry. The operations aad results are 
descnbed by Mr. J. E, Uuerden, Curator of the Jamaica 
Museum, in the Daily Gleaner of April 16, and from them it 
appears that the endeavour to establish a fishery industry in 
Jamaican waters on the large scale attempted will not meet with 
success , firstly, on account of the coral nature of the greater 
liart of the sea Boor rendering the use of a trawler impossible j 
secondly, and more important, because of a general scarcity of fish 
It IS a curious fact that fish from deep water, on being brought 
to the surface, are nearly always so distorted by the expansion 
of the gases within them as to be rendered useless for market 
purposes With regard to the scientific results of the experiments, 
an abundance of material other than fish was obtained, some ol 
which has been presented to the Museum of the InsUtute of 
Jamaica, and IS briefly described by Mr lJuerden IVrhajis the 
most remarkable feature of the hauls from a depth of about ten 
fathoms is the variety, abundance, and sire of the siionges. A 
large, black, massive, almost spherical form occurred in great 
quantity , specimens 54 feet round and 20 inches high were 
often dredged The small pores were thickly inhabited by a 
small species of the Crustacean Alfhaus Special interest 
attaches to the re discovery of the peculiar West Indian genus 
Bergta, concerning the exact scientific position of which there is 
much doubt The corals met with in greatest abundance by 
the trawl were the various species of Madrefora Sometimes 
large pieces would be brought up, but usually only the small 
mote fragile branches remained entangled in the net A few 
other species of corals not obtainable from shallow water were 
also secured 

The South eastern Union of Scientific Societies recently held 
Its third annual congress in Croydon, the Mayor and Corpora- 
tion having placed the Town Hall at the service of the union for 
the purpose The atm of the union is “ to win for science such 
benefits as are found to accrue in manufactures from division of 
labour ; and m trade, commerce, and finance from co-operalion ” 
No attempt, however, is made to secure uniformity among the 
thirty-one societies affiliated to the union last year’s presi 
dent of the unnm was the Rev T. R. R btebbing, F R S , and 
the president elect, who opened the congress, was Prof O S 
Boulger. In his presidential address Prof Boulger directed 
attention to the position of natural history in this country sixty 
years ago, with special reference to the character of field work 
and Its organisation ; contrasted that position and that character 
with those of our present day geology and biology ; traced 
briefly the cause of the difference, and suggested some lines 
along which future energies should be directed The address 
ssas very appropriate to the occasion, and an instructive state- 
ment of the great change which the Darwinian theory had 
produced in scientific thought The programme of the congress 
included papers by Mr E. Lovett, on "The Folk lore of 
Amulets and Charms", Dr II Franklin Parsons, on "The 
nature of the soil in conneclion with the distribution of Plants 
and Animals" ; “ Entomology as a Scientific Pursuit," by Mr 
J W Tutt ; “Ancient and Modern Dene Holes and their 
Makers,’’ and “Natural Oas in Sussex,” by Mr C Dawson; 
“Place of Geology m Education,” by Prof Lobley, and 
“.Photography m relation to Science,” by Mr J, H. Baldock 
There was also a discussion of “ Ideals for Natural History 
Societies, and how to atOtln them ” The meeting was welt 
attended, and should result in increased interest being taken m 
the atudy of nature 

The fifth volume of the elaborate “ System of Medicine,” 
edited by Prof Clifford Allbult, F K.S., has just been published 
by Messrs Macmillan and Co., Ltd The contents refer to 
diseases of the respiratory organs, of the pleura, and of the 
circulatory system. 
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An interesting address upon “Light and tire M.skmg ’ 
delivered by Mr Henry C Mercer, has been issued by the 
Bucks County Historical Society, Doylestown, Pennsylvani.t. 
The address contains forty-five illustrations explaining the 
methods of producing fire by friction of wood, and by striking 
flint and steel ; they also show some of the forms of lamp-., 
candles, torches, and lanterns used in America and elsewhere 

Amono handy reference volumes must be placed the “ Year- 
book of Scientific and I earned Societies,” published by Messrs 
Charles Griffin and Co , Ltd The new volume contains par- 
ticulars with regard to the constitution and membership of 
scicnlific societies m Great Britain and freland, lists of pajiers 
read during 1897 before societies engaged in fourteen depart- 
ments of research, and a goml index • 

The fourth edition of Prof. Wiedershemi’s “Grtindriss dcr 
vergleicbcnden Anatomic der Wirbclthiere ” has just been 
published by the firm of Gustav Pischer, Jena Since the 
appearance of the third edition five years have passed, and so 
much new work in morphology has been done m this penod 
that the book has had to undergo complete revision Not only 
has the new material been assimilate*!, but various changes 
have been made m the typography, and all references to authors 
have been placed m the excellent bibliography appended to the 
volume Dr Wiedersheim mentions that the second English 
edifion of his work, adapter! from the German by Prof W N 
Parker, was prepared under his guidance, and the new material 
in the present German tditum was taken into consideralion — 
The third revised edition of the attractive and exact “ Lehrbuch 
dcr Botanik fiir IfiKhschulen," by Drs Strasburger, Soil, 
Schenck, and Scliimi>cr has been published by Gustav Fischer. 
The first edition was published only four years ago, and the fact 
that three editions have now appeared is a testimony to its value 
and popularity Botanists who base a difficulty in reading the 
German text will be glad to see the English translation which 
Messrs Macmillan have lately published — A large number of 
questions referring to heredity are discussed m the work entitled 
“ La bamille Nivropalhiijue,” by M Ch P^re, the second edition 
of which has been published by M P^lix Alcan, Pans The 
volume brings together much information on the laws of in- 
heritance m relation to deseasc, and the numerous references it 
contains will be found very valuable by students of heredity — A 
second edition of a “Syllabus der Pflanienfamilien,” by Dr Adolf 
F^nglet, has been published by the firm of Bomtraeger, Berlin 
The volume contains brief notes on mcilicinal and useful plants, 
and IS intended more particularly for use by students of special 
and pharmaceutical botanj . 

The additions to the Zoological Society’s Gardens during the 
past week include a Macaque Monkey {Macacus lynotnolgusl 
from India, presented by Miss Nellie Biggs , a Dorsal Squirrel 
(Scinrus hypopyrrhus) from Central America, presented by 
Miss Trelawny , a Ring necked Pheasant {PAasiaiiiis torquatus) 
from China, presented by Dr C Dan ford Thomas , a Pin- 
tailed Whydah Bird ( Vtdua pnnupalts) from Africa, presented 
by Madame Cate ; an Ejad Lizard (Pacerta ocellata], European, 
presented by Mr H P . Wilherby , an Indranee Owl {Synnum 
tndranee) from Ceylon, a Florida Tortoise ( Testudo polypheiHui) 
[ram North America, depislted ; four Wonga-Wonga Pigeons 
(Leutosareta puala) from New ffoulh Wales, a Naked-throated 
Bell bird (Ckatniorhyiuhns nudicolUs) from Brazil, a Burrowing 
Owl (Speatyte cumculana) from South America, two Purplish 
Guans (Penelope purpuraseens) from Central America, a ^us 
Crane (Grus antigone) from Northern India, a Four Imed Snake 
[Coluier qualHorltneatus), European , an Angulated Snake 
Leptodira anuulata) from Tropic il South America, four^arai 
(Opossums (Didelphys asar,t) horn La Plata, purchased. 
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OUR ASTRONOMICAL COLUMN. 

Encke’s Comet —Of the three comet* which are due to re- 
turn this year— namely Encke’s, Winnecke's and Wolfs, 
having perils of 3i, sJ, and nearly 7 years respectively — the 
first seems to have just been found, according to a Kiel tele 
gram dated June 14 Prof Hussey, telegraphing to Kiel, states 
that Mr Coddington, on June ll, 9h 13 im Lick mean lime, 
found a comet, which he terms bright, in position R A 
l6h 2410 45 98 and IJcclination (south) 25’ 14' 20", the daily 
motions m these coordinate* being 51' and 36' respectively 
The comet thus lies in the consteUation of Scorpio, a little to 
the north of the bright star a. A further telegram from Mr 
John Tebbutt, dated June 14, states that thi* ub^rver found the 
comet on June 12 m position R A. i6h 21m and Heclination 
(south) 2$^ 52' at ^h 22 9m Lick mean time 

Much interest is attached to this comet, since its period is 
one of the shortest known It was first seen in 1818 by that 
diligent observer I’ona, on November 26, perihelion being {lassed 
in tne following January It was Encke, however, who under- 
took to investigate its motions, proving that its period extended 
over 3J years, and he predicted its return in 1822 At every 
succeeding return the comet has been observed, and it was even 
discovered that prior to 1818 it had been three times observed 
by Mcchain, Caroline Herschel, and Thulis m the years 1786, 
1795 and 1805. At its last return, in 1895, it was just visible 
to the naked eye at the time of its maximum hrtghiness 

New Detekmination os the EAkrH’s Hensitv — Htrr 

F. K. Ginsel, in the current number of Himmel und Erde 
(Tune, Heft 9), describes a new determination of the mean 
density of the earth by Dr C liraun, a former director of the 
observatory at Kalosca in Hungary The apparatus used for 
this purpose was a torsion lialancc constructed by Dr Braun 
himself, and from the description we learn that, excepting the 
susjiensiun wires, glass globe, chronometer, chronograph, micro 
scopes, and a few smalt parts, everything was made by himself 
The method employed differed mainly from previous determma 
tions in that the torsion balance was enclosed m a glass globe 
from which all air had been extracted. So complete was the 
vacuum that after four years no change could be detected. We 
leave uur readers to gather from the above mentioned source 
more details regarding the apparatus itself The observations I 
were begun m the year 1892, and two years later the computa- 
tions were commenced. After all allowance had been made for 
corrections the final result gave for the value of the mean density 
of the earth 5 52765, which nearly corresixinds with the best de 
termination made by Prof Boys. Herr Ginsel, 111 concluding his 
article, tells us that, disru^rdmg the very high scientific 
importance that will be attached to this new determination, if 
we consider that Dr Braun is considerably advanced in years, 
somewhat hard of hearing, and has not been blessed with good 
health during the last few years, and that he has been thinking 
over this problem for eleven years in addition to his uiuial official 
duties, all will agree in saying that this work is a tare proof of 
the scientific energy and ideal power of sacrifice for one man 

The Large REfKAcTORs oy the Worlu —The «iuesiion 
of the efficiency of refractors of large apertures has recently 
lieen discussed m many articles, and the latest we owe to Prof 

G, E Hale, who deals in iftrtiie (May 13) with the frequently 
asked question, " Do large telescopes pay?” Prof Hale points 
out the special kind of work to which refractors of large aperture 
should be employed, and shows that when used by a skilled 
observer very important work can be accomplished which would 
lx impmssible with a small aperture An instrument, say, of 
forty inches aperture is more advantageous than one of ten 
inches, in that, first, it has the power of giving much brighter 
images, thus rendering faint stars visible It can, secondly, 
give an image of a celestial body of measurable dimensions 
four times os large as that given hy a lens of one fourth its 
aperture and focal length ; and, thirdly, its capacity of rendering 
visible, as separate objects, the components of very close double 
stars or minute markings upon the surface of a planet or satellite. 
Prof Hale concludes that all the money and time and labour arc 
well spent on refractors of large aperture, and he suggests that 
further sums might well be expended, particularly in the southern 
heminihere, in the establishment of still more powerful in- 
stitailittts. 

of large refractors, a fairly complete list of exisung 
large re||«ting telescopea appears in the current numtxr of the 
Oiservaiery {Jaat), in which are given details concerning the 
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aperture, focal length, location, maker, and date of erection of 
the various instruments America comes first os re^ds the 
number of instruments and largest size of aperture, followed by 
France, England and Germany jn the order respectively of 
the number of refroclors exceeding 13 4 inches. 

The Leeds Astkonomicau Society.— It is always with 
pleasure that wc refer to scientific societies for the promotion 
and extension of astronomical knowleilge, when we know that 
they are doing useful work in this respect The Journal {^o 5) 
of the Leeds Astronomical Society for the year 1897 is a gootl 
example of the interest displayed by its members in fostering 
astronomy, and during the past year many interesting papers 
were read at their meetings Among these may be mentioned 
that on the nebular origin of our solar system, by Mr Barbour, 
who refers to and extends tht significant relationships between 
the distances and masses of the four superior planets suggested 
by Mr Sutcliffe of Bombay, and previously referred to in this 
column (vol Ivi p 424) Other papers read had for their 
subjects the heat of the sun, the planet V'enus, orientation of 
Egyptian temples, density of the earth, Ac This number con- 
tains also an excellent likeness of the retiring president, Mr, 
Washington Teasdale 


RECENT EXPERIMENTS ON CERTAIN Of 
THE CHEMICAL ELEMENTS IN RELA- 
TION ro HEAT' 

'T'HE discoveiy ihnt different substances have different capaci- 
lies for heat isusually nItriUiteil to Irvine, but there can 
be no doubt that Black, Crawford, and others contributed to 
the establishment of the idea The fact that equal weights of 
different substances in cooling down through the s.-ime number 
of degrees give out different amounts of heat, may be illustrated 
by the well known ex)xnmt.nt in which a cake of wax is pene- 
trated with different degrees of rapidity by balls of different 
metals hiated to the same temperature But for the quantita- 
tive estimation of the different amounts of heat thus taken up and 
given out again, the physicist must resort to other forms of 
experiment, each of which jiresents difficulties of its own 
Broadly speaking, three principal methods have been used in 
the past for the estimation of “ specihc heats ” The first is 
based Ufion the observation of the exact change of tempierature 
produced in a known mass of water by mixing with it a known 
weight of the substance previously at a definite temperature 
above or below that of tht water The second consists m 
determining the quantity of ice melted when the heated body 
IS brought into contact with it in such a way that no heat from 
any other source can reach the ite And the third method 
consists in observing the rate at which the heated body falls 
through a definite range of temperature when suspended m a 
vacuous space 

The pioccss of intermixture with water was useil by the 
earlier experimenters in the last century, and some of the best 
results extant have been obtained by this process, which, how- 
ever, is not so easy as a appears when the highest degree of 
accuracy is desired. 

Lavoisier and laiplace in 1780 devised the ice calonmeter 
which bears their name, and in a most interesting memoir, 
which IS reprinted among Ixvoisier's works, they show that they 
were familiar with the iXetn which in modern times is known as 
the principle of the conservation of energy In this memoir 
they give the results of experiments in which the specific heats 
of iron, mercury, and a few other substances are eslimaled with a 
very tolerable approach to accuracy Although many of the 
metals were known to them, it would not have been possible, 
had they persisted m this work, to make the discovery which 
was reserved for Dulong and Petit thirty five years later, for the 
atomic theory had not been conceived and no atomic weights 
had been determined. 

Dulong and Petit (Ann, Ckim , 1817, vii p 144) seem to 
have used at first the method of mixtures, and to have found by 
direct expenment that the specific heat of solids (metals and 
glass) increases with the temperature They also studied (after 
Leslie) the laws of cooling of bodies , and two years after the 
pubhoUion of their first paper on the subject, they (Petit and 
Dulong, «( ) arrived at the remarkable general expression which 
IS associated with Ihcir names (Ann Chtm , 1819, x. 395). 

1 Adiicaurst dtlrvertd *l the Royal Inttiiuiion, Friday tvemns. May ij, 
by Prof W A Ttldea, D Sc . F R S 
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\fter pointing out that all the results of previous experiments, 
■\cept those of Lavoisier and Laplate, are extremely incorrect, 
they describe their results obtained by the method of cooling, 
conducted with many precautions to avoid error 


Pftii (-/«« Unm 



The statement of the law is best gnen in the words of the 
authors (p 405) 

“ Les atomes de lous les corps simples ont exacteiiient la 
mcme capacity pour la chaleur ” 

Here tne question rested till resumed, many years later (1840), 
hy Regnault, who in his first memoir (Ann Chim , 7?, 5) 
points out the difficulties which attended the acceptance of 
the statement of Petit nnd Dulonc in the form in which they 
gave It He then discusses the three princi|ial experimental 
methods, vir (i) fusion of ice, (2) mixture, (3) cooling, and 
decides in favour of the second, which he used throughout his 
researches The general form of the apiiaraius used by the 
great physicist has been a model for the guidance of successiie 
experimenulists since his time 

Another quarter of a century elapsed before the question of 
the si>ecific heat of the elements was resumed by Hermann 
kopp His results were communicated to the Royal Socuty, 
and are embodied in a paper printed in the Philosofihtial 7 ram- 
otltaiis for 1865 After reviewing the work of his predecessors, 
he describes a process by which he has made a large number of 
estimations of specific heat, not only of elements but of com 
pounds of all kinds in the solid state Concerning his own pro- 
cess, however, he remarks that “ the method as I have used it 
has by no means the accuracy of that of Regnault ” (p 84) 

In 1870 Bunsen introduced his well known ice calorimeter 
This IS an instrument in which the amount of ice melted by the 
heated body is not measured by collecting and weighing the 
water formed, but by oliiierving the contraction which ensues 
when the ice melts, contained in a vessel of special form The 
results obtained by Bunsen himself arc uniformly slightly lower 
than those of Regnault for the same elements 
Since that time experiments have Ixcn made by Wclicr, 
Dewar, Humpidge, and others in connection especially with 
the influence of temperature in particular cases 
Setting aside the elements carbon, boron, silicon and lieryl- 
lium, as providing an entirely separate problem, the question is 
whether the law of Dulong and I’etit is strictly valid when 
applied to the metals Kopp, in his discussion of the subject, 
lime to the conclusion that it is not , but the grounds for this 
conclusion arc unsatisfactory, since neither the atomic weights 
nor the specific heats were at that time known with siifhcient 
iccuracy 

It has been customary to assume that the divergencies from 
I he constant value of the product, AuWt x Sp fit, are due 
partly to the fact that at the temperature at which specific heats 
ire usually determined, the different elements stand in very 
different relations to their point of fusion ; thus lead at the 
icmperature of boiling water is much nearer 10 its melting- 
point than iron It has also been attributed to temporary or 
allotropic conditions of the elements As to the relation to 
melting-point, the specific heats of atomic weight seem to be 
practically the same in separate metals and alloys of the same 
which melt at far lower temperatures. For example, the atomic 
heat ot cadmium is 6 35, of bismuth 6 47, of tin 6 63, and of lead 
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6 50 . while the mean atomic heat in alloys of bismuth with tin, 
and lead with tin, ranges from 6 40 to 6 66 (Regnault), which is 
practically the same 

Again, while the melting |xiint of platinum is at a while heat, 
and it becomes plastic at ,i tow red heat, the specific heat at this 
lower tem|)Lrnture is very little less Many other metals 
change considerably in properties at tcn-perilures far removed 
from their melting points, without substantial change in their 
capacity for heat 

As to allotropy it is a phenomenon which is comparatively 
rare among metals, and in ihe marked cases in which it occurs 
wt have no inforinatioii as to the value of ilie spcLifie heats in 
the several varieties (such as the two vanelits of inlimony and 
the silver /me alloy of Ileycock and Neville), and they may be 
left out of account Biinsen compared the souilled illotropic 
tin obtaineel by exposing the iiclal to cold for a long time, nnd 
feiund It 0545 against 0559 for Ihe onliiury kind Ann, 

141, 27) In dimorphous substanees, such as arragonitc and 
calcite there is often no diflerence Regnault found for these 
two minerals 2086 and 2085 resjx-clively 

The differences between metals hanunered and annealed, 
h.ird and soft, were also found by Regnault to lie very small 
( 7 «« CA,m [3] ix ) - 


Hard steel 1175 Same, softened 1165 

Hard bronze 0858 Same, softened 0862 


Kopp came to the conclusion, /in/, that each clement in the 
solid stale and at a suHicienl distance from Us melting yxiint has 
one specific or atomic heat which vanes only slightly with 
physical conditions, and, seumH y, that each clement has 
essentially Ihe same specific or atomic heat in compoui.ds as it 
has m the free state This la^l is ptaciic.illy identical wiih the 
statement which is known as Neumann’s law With Kopp’s 
conclusions I agree, but from some of Regnault’s results, 
coupled with my own, the effect of small (juanlilies of carbon 
nnd, perhaps, of sulphur uyxin the specific heals of metals is 
greater than hns been supposeil 

If we take the results of Regnault and of Kopp, and combine 
them with the most accurately known atomic weights, the 
products are still not constant 









1 A W , S H S H 

At Ht At Hi 

j <H-i) |Rp*nanIi| kwpp 

Rcgnnuli Keipp 

1 63 12 09515 , 0930 

601 5 87 

1195 74 1 03244 ; — 

6 35 - 

1 S5 60 1 11379 ' 1120 

a 625 

[205 36 03140 , 0315 

6 45 6 47 

,19849 03332 1 - 

6 61 — 

198 49 03192 — 

6 34 — 

,107 1 1 , 05701 0560 

611 6 00 

;i25 89 C5412 — 

6 Si 


The law of Dulong and Petit is therefore only an a|)| rovim- 
ation, but this may perhaps be due to impurity m the maleriuls 
used That is the problem which I have endeavoured lo solve 

The introduction of a new method of calorimetry by Prof f 
Joly, nnd the excellent results obtained by the siilhor in Ihe use 
of the differential form of his instrument (/Voi A' A , 47, 241), 
led me to think that with due attention to various precautions, 
such as exact observation of the temperatures and praclico in 
determining the moment at which the increase of weight due lo 
condensation is completed, results of considerable accuracy 
might be olitainerl 

The problem is to find two elements very closely similar in 
density and melting point which can be obtained in a state of 
purity, and then to determine with the utmost possible accuracy 
the specific heat of each under the same conditions The two 
metals cobalt and nickel were selected for the purpose They 
were examined by Regnault, but the metals he used were very 
impure. 

The cobalt employed in my ex|)ertmenls was prepared by 
myself For the nickel I am indebted to Dr I Mond Both 
were undoubtedly much more nearly pure than any metal 
available in Kegnaull’s time The results obtained are as 
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3 NiCKBXr Pure fused. 


I09S3 

•10930 


'10931 


Si’KCiFic Heats of Con/ 

Cob.ll s G iC 3 71a 

10310 

10378 

1 03 10 
•I03SS 

10373 

10362 

Anlh mean ‘10348 
Atomic heat 

Further experiments will be made, because a single well- 
established case of this kind is sufficient to decide the question. 
Already, however, I feel certain that Kopp’s conclusion is right, 
and that the law of Dulong and Petit, even for the metals, is an 
approximation only, and cannot be expressed in the words of the 
discoverers For although the exact values of the atomic 
weights of these two elements are not known, it is certain that 
they are not so far apart as would be implied by these values for 
the specific heats, even assuming that the value for nickel is, 
as I believe, slightly too high 

Two other examples of somewhat similar kind are shown by 
gold and platinum, copper and 


Specifk Heaiij 
(.ulUSG 3|- 


I Goin AND Platinum Pure fused 


03052 

03017 

‘0303s 

Arith mean ‘03035 
Atomic heat 5 94 


03147 

03150 

03144 

03147 

6 05 


hcinc Heats of Copper and Iron 
«(pure)SG £2.’8 5« 


•09248 

09241 

09205 

09234 

Arith mean 09232 
Atomic heat 5 83 


Contains 01 7, C 
M1022 
11037 


I 


tor the gold I naturally applied to my colleagt 
Kolierts Austen The platinum I prepared from ordii 
by re-sol ution, and reprecipitation as ammonic chlori 
Both metals were fuseo into buttons before use The atomic 
heats come closer together than those of cobalt and nickel 
Copper and iron differ considerably in melting jioint, but both 
at the temperature of too" are far removed from even incipient 
fusion The copper was prepared from pure sulphate by elec- 
trolysis, the iron b) reduction of pure oxide in pure hydrogen 
Notwithstanding all our care, it was disappointing to fin ' 
contained 01 per cent of carbon, the source of which I am 
loss to explain This iron is purer than any examined by 
Renault or Kopp. 

The differences observed between Co and Ni, and between 
Au and I't, are manifestly not due to allotropy or to differences 
of melting-point, which in these cases can have no effect on the 

So large a difference must lie due to peculiarities inherent in 
the atoms themselves, and differences of atomic heat are to a 
certain extent comparabli. with the differences observed in other 
physical properties which, like specific volume, specific refraction, 
&.C , are approximately additive 

If we try to think what is going on m the interior of 
of solid when it is heated, the work done is expended not only 
m setting the atoms into that kind of vibration which corre 
sponds to rise of temperature— that is, it makes them hotter-^-but 
partly in separaung the molecules or physical units from one 
another (= expansion), and partly in doing interaai work of 
some kind, tl^ nature of tyhich is not known. A difference 
U'tween meMRand non-metals has been brought out by the 
researches ofweycock and Neville, who find that metals dis- 
solved in metals are generally monatomic , whereas it is gener- 
ally admitted that iodine, sulphur and phosphorus in solution 
are polyatomic It is, moreover, remarkable that although in 
reB))eet to specific heat each element in a solid seems to be inde- 
pendent of the rest with which it is associated, when the separate 
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elements are dispersed in vapour some rise in separate atoms 
like mercury, some in groups of atoms I|, S|, As^ P., and these 
groups, as the temperature is ratted, are simplified with very 
varang degrees of readiness 

Sulphur vapour, for example, dimimshes m density from 7 p 
4fi8"i to 4 7 at 606° (Biltr), that is, ffom about S, to S„ and 
iodine from density 8 8 at 253“, to 5 6 at 1^70° (V. Meyer), 
that is, from about I, to § I„ but the dissociation of AS4 and 
P4 bqnnsonlyat much higher temperatures, while with mercury 
there Is no corresponding change 

But, although these groups are taken as the chemical molecules, 
the physical unit in the solid is certainly the atom, whether 
united by combination or mere mixture 

The two metals, cobalt and nickel, with which I began my 
inquiry, have nearly the same atomic weight, but they differ 
from each other remarkably in chemical properties. For 
example, nickel forms a compound with carbonic oxide , on the 
other hand, cobalt produces many remarkable ammoniacal com- 
pounds, to which there is nothing corresponding among the 
comiKiunds of nickel 

Having put aside the common excuses for the observed 
divergencies from the law of Dulong and Petit, we are compelled 
I look round for some other hypothesis 

The constitution of carbon compounds is now explained by a 
hypothesis concerning the confipiration of the carbon atom 
introduced by Van t’ Hoff and Le Bel twenty five years ago, and 
which IS now accepted by the whole chemical world It seems 
not unreasonable to apply a similar hypothesis to the explana- 
tion of those cases of isomerism which have been observed in 
certain compounds of the metals, notably chromium, cobalt, and 
platinurr This has already been done by Prof, Werner ot 
Zurich Of course, as there is no asymmetry, there are no optical 
differences in the pairs of compNiunds thus represented. If the 
constitution of compounds can be safely explained by such hypo- 
thesis, this implies peculiarities in the configuration of the indi- 
vidual constituent metals around which the various radicles are 
led in such compounds, and hence peculiarities in the 
/lour of such metals in the elemental form may [lossibl) 
be accounted for. tor the atom of cobalt, Prof Werner 
employs the figure of the regular octahedron. For nickel, 
therefore, which differs from cobalt, especially in yielding the 
remarkable carbonyl compound discovered by Mond, and by 
not yielding ammincs like those of cobalt, and in other ways, a 
different figure must be chosen This, however, is for the 
present a matter of pure speculation. 


SCIENCE IN THE THEATRE. 

'PHE assimilation of nature on the stage I To what extent 

IS assimilation possible, and what are the necessary methods 
and appliances for obtaining a satisfactory assimilation ? This 
practically was the subject of a very valuable paper prepared 
for the Society of Arts by Mr Edwin O Sachs, the architect, 
which led to an animated discussion at the crowded meeting 
before which it was read The title of Mr Sachs' paper, it is 
true, was briefly “ Stage Mechanism,” but he went far beyond 
the mere description of the various appliances that can be used 
for obtaining certain scenic effects, and, more especuilly m his 
Introduction, treated the subject on broad lines 

Though the presentation of drama and opera with some 
attempt at realistic surroundings is now accepted ax a matter 
of course in all civilised countries, it can but rarely be said that 
the attempts are successful In fact, only of recent years has 
the London manager been able to give us the presentation of 
indoor scenes with some claim to merit, and this only by 
building up his various scenes piecemeal in a most cumbersome 
way, which is all that is possible where the changes of scene 
are few and the “ run ” long As to the presentation of scenes 
out of doors, the London manager has most lamentably failed, 
no matter how well painted individual canvases may have b^n, 
ot how tncky the arrangements of individual scenic effects. A 
sky that looks like so much blue calico hanging on a wash-line, 
a honxon with angles, a tree that looks like a piece of ca^ 
board, or a moon which suddenly rushes into the sky and then 
remains stationaiw, are all anomalies, and form only a few of 
the innumerable aetoils which tend to make a scene utcongmous. 

Now according to Mr Sachs, who fully recognises the 
attempts that have been made from lime to time by Sir Henry 
Irving, Mr Beerbohra Tree, Sir Augustus Hams, and others 





June i6, 1898] 


NATURE 


‘63 



NO. 1494, VOL. 58] 



164 


NATURE 


[June 16, 1898 


(assibted by such etninenl painters as Mr. Burne Jones, or .Mr 
Alma Tadema), the reason for the anomalous scenes we see to- 
day IS to be pnmanly found on the one side in the inhented 
prejudice of the stage against the adoption of anything that is 
new 1 and on the other, in that curious want of recognition 
which the stage fails to obtain, not only from the Government 
and public authorities generally, but from men of science who 
do not hesitate to use their knowledge for far more prosaic 
matters, such at, for instance, the tinning of food, the con- 
densing of milk, &.r Mr Sachs’ assertions as regards the pre 
judice with which innovations are met with on the stage were 
amusingly confirmed in the discussion by Mr Mulholland, who 
explained the didicullies he had in trying to do away with the 
tin tea tray thunder so often heard on our stages, ami of course 
many curious anecdotes could be told of how the ignorant 


any spare five pounds But there should be Why not let the 
panorama scene cost ten pounds less and have the appliances ? 

Of course the average playgoer is not very cntical j he is 
satisfied, as a rule, with the highly coloured picture and the 
blaze of light, and having been equally blind to the beauties of 
nature, sees nothing of the incongruities of the scene. He 
“ sees " an actor with a streak of limelight following him round 
the stage, but does not grumble, he “sees” the actress, with 
her features distorted owing to a brilliant light from the foot 
lights on her chin and a dark shadow on her forehead, but he 
does not know that there is anything wrong about this. Only 
that small percentage of playgoers who hare visited some of 
the large model continental stages, or the Wagner productions 
at Bayreuth, (jerhaps appreciate the anomalies of the old Eng 
lish stage, and scoff at what the caterers of our public enter- 



fir a —Court theatre, Vienna View of “ Griiliron (iruin “Modern Opera Houses and Theatres') 


stage carpenter, or tlie stage manager who is afraid of making 
experiments, or the prejudiced scenic arust who is afraid lhal 
improved ejects might lake away from his influence, all vie 
with one another in leaving the stage as it has licen for a hundred 
years or more Mr Bernard Shaw also most wiUily and scath 
ingly showed how badly things are generally managed 

Now we cannot but recognise, as Mr Sachs indicated, tliat 
much has Iieen done in the way of painting gmid scenery But 
what, ns he said, is the use of the most Iwautifully minted 
piece of canvas if it is badly hung, wrongly lighted, and waves 
with every draught that there may be on the stage ? What use 
is there, Mr Sachs asked, in having a beautiful panorama scene, 
costing a thousand pounds, if the extra five pounds be grudged 
for a suitable appliance to make that panorama run smoothly ? 
Mr. Mold, of the Alliambra, argued that there seldom were 
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lainmcnts choose to put before them. They know full well the 
harmonious eflect often obtained on a well managed cuniinental 
stage, where the faults, if any, do not he in the want of recog- 
nition of the true art requirements, but are to be found in the 
poor quality of the scenery, for the improvement of which 
there may not be funds available. How regrettable it is, as Mr 
Sachs pointed out, that we cannot have m the metropolis a 
happy combination of the artistic mounting of the Continent 
with the beautiful scenery for which our managers are ready to 
jiay lavishly. 

vVhen, however, we go into the detail of Mr Sachs’ in- 
struLtive paper, we find that the vast subject which he has 
covered does not lend itself to a short article of this description, 
nor perhaps would his arguments be appreciated without the 
many illustrations which he was able to |>ut before his audience 
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at the Society of Arti Yet we would point out lliui, in the 
first place, he divided the stages he had under consideration 
into (1) wood stages, (2) wood-and-iron stages, and (3) iron 
stages ; and that he then again subdivided them according to 
the power used for moving the scenery, or obtaining certain 
effects, be it manual labour, hydraulics, or electricity 

In speaking of the wood stage of the metropolis, Mr Sachs 
naturally does not omit to refer also to the wood stage of the 
Continent, which is but little better than our own , nor when he 
spoke of the wood and iron stage of Pans did he omit to speak 
of our “ Palace ” Theatre of Varieties, which is the solitary 
example of a theatre in this country in which a combination of 
wood and iron ls to be found When Mr. Sachs, however, 
came to speak of the iron stage, and more especially the iron 
stage worked by hydraulics or electricity, he had to confess that 
there was not a single iron stage to be found throughout the 
United Kingdom, that there was no stage worked by electric 
machinery, and that the only appliances in which hydraulics are 
being employed m this country were some so called “ bridges” 
at Drury lAne But on the continent, the iron stage, with all 
Its improvements for lighting, for showing a curved horiron, and 
— to summarise — for giving some semblance of nature, isalready 
to be found in considerable numbers and of considerable variety 

By Mr Sachs’s courtesy we are able to show two illustrations — 
one of the great electneal turntable stage for Munich, so useful 
for Shakespearean drama, where a quick change of scene is 
desirable, and the other of a hydraulic stage at Vienna worked 
on the suspcntled system In the first case a general view is 
shown which well describes itself In the hatter case a view of 
the “gridiron” is shown, which plainly indicates the modern 
forms of wiring adopted 

But we cannot go further into the technical detail of the 
question, and we only trust that Mr Sachs’s words will have 
had some effect on the many managers and stage engineers who 
liad come to hear him, not forgetting Herr Kranich, from 
Bayreuth, one of the leading exponents of scenic mounting on 

But whatever may have been the influence of Mr Sachs’s 
advocacy, we would end by quoting him where he said “ that 
the real secret of perfect scenic art lies in illusion, r c in visual 
deception, or in not allowing the eye of the spectator to discern 
the means whereby the semblance of reality is obtained , mere 
actuality will not accomplish this— crude realism alone would 
then result,” 

What the scenic artist and the stage-manager must attempt, 
according to Mr, Sachs, is to obtain a successful illusion , and 
ihis, he argues, is obtainable, not by any great radual reform, as 
desired by irresponsible faddists, but a praitual reform of the 
methods and appliances which are to day used on the stage of 
the metropolis, and which are, unfortunately, quite a hundred 
years too old 

Why should pot our stage have the full benefits of science 
and art as practised now on the approach of 1900 a 11 , instead 
of the makeshifts with which the world w,is satisfied at the 
lieginning of the last century? 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

OxtORD — Want of accommodation in more than one depart- 
ment of the University museum renders it impossible to carry 
on snusfactory work The extracts printed below, from the 
report of the delemtes of the museum, tell of a condition 
of “hope deferred, which maketh the heart sick ” Prof. 
J Burdon Sanderson reports — “The Kegius Professor of 
Medicine takes this opportumty of expressing his bitter dis- 
ippointment that another year has been allowed to pass without 
any step having been taken towards providing adequate 
iccommodation for the teaching q( medical science in the 
University It is in his judgment to be feared that if the 
reasonable requirements of the medical school continue to be 
disregarded, its further development will be checked, and that 
ihe progress of those departments of teaching which have 
common interests with it will be seriously interfered with ” 
I’rof. R, B Chfton, Professor of Expenmental Philosophy, says . 
“ Some electrical apparatus has been placed in the room 
formerly allotted to the professor as a private laboratory, and 
with that in the room devoted to the electneal work of the 
preliminary classes, it is now possible to offer some, though very 
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restricted, facilities to Honour students who wish to gam ex 
perience in the methotls of measuring electrical quantities The 
professor and demonstrators h.aie now, however, no jilace in 
which they can carry on research ; and all attempts to under- 
take work of this character must in future be abandoned After 
twelve years of fruitless effort to obtain extended an ommodation 
for Honour students, and the means of providing for the in- 
erca^ing numlier of those working for the preliminary examin- 
ation — a class of students not conleriiplated when the laboratory 
was designed — it is probably quite useless to trouble the ilele 
gates with any further application for assistance in this direction ” 
It will he difficult for men of science on the Continent and in the 
United Stales to believe that so little encouragement is given to 
scientific work in the University of Oxford 

The 191st meeting of the Junior Scientific Club was held 
in the physiological lecture-room of tin. museum on I riday, 
June 10 -After private business, Mr V H Veley, F R S , 
read a i«per on CoUothrtt metkystes, the active micro 
organism which Mrs Veley and himself recently discovered in 
"raulty” rum, and. it is hoped, will shortly form the subject of 
a monograph After the paper a discussion took place, in which 
Dr Ritchie and others joined 

CAMBRltir.P - Mr A E H I-ove. F R-b , of St John’s 
College, has been apjiointed University Lecturer in Mathematics 
in the room of Mr tdarcbrcxik, resigned. 

The Senior Wrangler this year is Mr R W H T Hudson, 
of St. John’s College, son of Prof W 11. H Hudson, of 
King’s College, London Miss Cave Browne-Cave, of (jirton, 
IS bracketed fifth wrangler 

The Vice-Chancellor announces that donations amounting to 
over 6000/ have been received for the University Benefaction 
Fund, started last year A large number of the donations are 
e-ar marked for the Medical School. A bequest of lo.oool has 
also fallen to the University, but it is assigned to the foundation 
of a prire or scholarship in memory of the late Dr Allen, 
Bishop of Ely 

.Mr C F Hadfield, of Trinity, and Mr R C Punnett, of 
Cams, have been nominated to the University tables at the 
Naples Zoological Station , anti Prof E W MacBrid., of St 
John’s, to the table at Plymouth. 

The General Board propose that Mr W N Shaw, F R S , 
should be appointed assistant director of the Cavendish 
Laboratory lor the ensuing year, in the place of -Mr 
Glazebrook 


Dr R -A Harper has been ajipointed professor of botany 
at the University of Wisconsin 

At a meeting of the Court of Fdinburgh University on 
Monday a letter was i«ad from a lienefactor of the University, 
intimating that he is prepared to give to the University such a 
sum as may be necessary, but not exceeding 10,000/ , to build 
and equip a laboratory and cUtss room to be used exclusively for 
the teaching of public health, the site of the proposed building 
to be provided by the University 
The foundation-stone of a scjiarate department for instruc- 
tion m the technology of the leather industries, wa-s laid at the 
Yorshire College, Leeds, on Monday The certniony was 
fxirformed by Mr A U Kent, Warden of the Skinners’ Com- 
pany of London, who have provided 5000/ in order to establish 
this department, and will contribute towards the working 
expenses 

The new laboratories of physiology and pathology at the 
University College, Liverpool, will be formally openeil on 
October 8 The laboratories have been erected and equipfied 
m the most adequate way for study and research by the Rev 
Thompson Yates, at a cost of 25,000/ loird Lisicr, President 
of the Royal Society, has consented to jierform the opening cere- 
mony , and the Victoria University will lake advintagc of his 
visit to Liverpool to confer upon him the honorary degree of 
doctor of science. 

At the Science and Art Dejiartment on Friday last a con- 
ference was held of organising secretaries and other representa- 
tives of local organisations which have been recognised by the 
Department as responsible for science and art instruction within 
their several distncts The Vice-President of the Committee of 
Council on Education (Sir John Gorst) presided, and the con- 
ference was attended by representatives from a number of 
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countlei. Various tnatlers connected with the adminutrative 
arrangements between the local authonties and the Department | 
were considered and decided 

At the instance of the Headmasters’ Conference, the Head- 
masters’ Association, the Headmistresses’ Association, and the 
Conference of Catholic Schools, a Bill dealing with the subject 
of secondary education will be Introduced into Parliament this 
Session 'The Bill proposes to transfer the powers relating to 
secondary education now vested m the Chanty Commission, the 
Science and Art Department, and the Education Department to 
one central authority under the Committee of the Privy Council 
on Education, and to establish local secondary education authori- 
ties to administer areas not less than those of a county or a 
county borough It is contemplated that the reconstituteil Educa- 
tion Department will consist of two sections, for secondary 
and primary education respectively, these two sections being 
under one ^rmanent secretary, who will be advised by chief 
assistant secretaries in regard to each of these two chief divisions 
of departmental work The Bill further provides for the regis- 
tration of secondary schools according to their different types 
and of leachers qualified to teach The residue under the l^cal 
Taxation (Custom and Excise) Act, 1890, is to be allocated to 
education, and in the case both of residue and of Imperial grants 
now paid through the Science and '\rt Department such portions 
as the Treasury shall determine are to be allocated to secondary 
education and to technical instruction respectively 

ThR new buildings of Rending College, under which name 
the University Extension College at Reading will in future be 
known, were opened by the Prince of Wales on Saturdiw The 
College was establish^ in 1892 as a direct outcome of Oxford 
University Extension work. Mr H J Mackinder was ap 
pointed Student of Christ Church, Oxford, his appointment 
oeing made “with a view to giving system and completeness” to 
the educational work of one of the University Extension centres 
His services were offered to Reading, and were accepted i and, 
largely owing to his efforts during the past six years, the College 
has advanced to the position it now occupies The first home 
of the College was restricted to an ancient building, formerly 
part of the Hospital of St John, attached to the Abbey of Read 
mg The accommodation was soon found to be insufficient for 
the increasing number of students. Mr Herbert Sutton, chair- 
man of the Council, purchased the vicarage of St Lawrence, 
adjoining the ffospilium, and the acquisition of this properly 
enabled certain necessary enlargements to be made, including 
the building of a dairy institute. The cost of the College 
properties and buildings exceeds upwards of 20,000/ , and u 
was this amalgamation of old and new buildings in one central 
educational organisation, to be known as Reading College, that 
the Prince of wales formally opened on Saturday In respond- 
ing to the toast of “ The Royal Family,” at the luncheon after 
the opening ceremony, the Prince of Wales remarked — “ In 
the work wc have done to-day, we have inaugurated an in 
stitulion which has for its object the advancement of higher 
eciucation. cspecully in those branches more particularly con- 
nected with science, art, and agriculture To me this is par- 
ticularly interesting on account of the early associations which 
render it a matter of interest to know that the new College owes 
Its inception and encouragement to the University of Oxford, 
and to Christ Church, my old College The presence of the 
Vice-Chancellor of Oxford and of the Dean of Christ Church, as 
well as the attendance of many other eminent men from Oxford, 

IS a proof of the interest they take in this movement. Let me 
mention that the heads of colleges and the Hebdomadal Council 
have satisfied themselves of the high standard of efficiency of 
the education hi Reading College, and have agreed with great 
liberality to affiliate Reading College to the parent University 
to the exient flf conferring on it the privilege of allowing 
students, aitet impending three years at Oxford and passing 
certain i4Ritific examinations there, to proceed to Reading, 
where one year’s further study m the science and practice of 
agriculture should count as part of their Umversity career, 
and entitle them to the B A. degree on the completion of their 
full course. This proposal, although supported by a large and 
influential University, was, on a division, rejected by two votes, 
the numbers being 47 to 45. The interest which I toke in 
University Extension teaching, which now includes agriculture, 
leads me to hope that another year may see the odopuon of the 
important policy advocated by the important bodies to which I 
have alluded, and that its provisions may be earned through 
the subsequent stages to render it law ” 
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SOCIETIES AND ACADEMIES. 

London. 

Royal Society, May |2.— "The Electrical Re^nse of 
Nerve to a Single Stimulus investigated with the Capillary 
Electrometer ” Preliminary communication By F Gotch, 
M A , F R S , Professor of Physiology, University of Oxford, 
and O J Burch, M A (Oxon) 

By means of a very sensitive capillary electrometer the authors 
have obtained pholoeraphic redords of the electrical response in 
the sciatic nerve of the frog when excited by a single stimulus 
The records differ m character according to the condition of the 
nerve In uninjured nerve a rapid displacement Of the meniscus 
in one direction is followed by a corresponding displacement m 
the other direction In nerve which is the seat of a persistent 
electromotive change, whether through local injury or the 
passage of an appropriate polarising current, the record shows 
that the initial rapid displacement is succeeded by a prolonged 
after-effect of similar sign The records are sufficiently pro- 
nounced to allow of the calculation of the E M.F of the poten- 
tial difference between the electrometer contacts causing the 
initial displacement , this may reach as much M o'032 volt, and 
attains its maximum very rapidly In fresh d|rye at 6“ C the 
first indications of such electrical change occur o CXJ2 second 
after the single stimulus has been applied at a distance of 30 mm. 
from the capillary contacts The after effect develops more 
slowly, taking from o 006 to o'oi second to culminate, its 
maximum E M F is only one tenth that of the initial change, 
and It subsides slowly , it is present in every nerve when one 
of the capillary contacts lies upon the cross section of the nerve 

"On the Magnetic Susceptibility of Liquid Oxygen ” By 
Profs J. A Fleming, F R S , and James Dewar, F R S 

May 26 Note on the complete Scheme of Electrodynamic 
Equations of a Moving Material Medium, and on Electro 
striction ” By Joseph Larmot, F R S , Fellow of St John’s 
Colleoc, Cambridge 

This poper (in continuation of previous memoirs) undertakes 
in general form the exact expression of the electrodynamic rela 
tions of moving media which are polarisable, or are in motion 
through the ®ther No foundation is available from which to 
investigate the modification that the ordinary eauations of 
MacCuIlagh and Maxwell must then undergo, without going 
back to molecular theory When that is done the crudial point 
in the investigation is the transition from a theory concerned 
with the individual molecules to a mechanical theory concerned 
only with the clement of volume this requires a separ.ition 
between the influence of neighbounng molecules which affects 
only the structure of the material at that place, and the influence 
of the matter in general which induces jioUrisation and me- 
chanical strain in the structure. It is shown that to express the 
influence of magnetic polarisation of the material, and also the 
influence of convection of electncajly polarised material, these 
agencies must be replaced anaiyticany ‘ by equivalent 
tions of electric current The resulting scheme of equotfoni is 
wide enough to include the whole field of electrical and optical 
phenomena in continuous bodies, whether fixed or m motion, of 
of which various cases are again incidentally considered 

Physical Society, June 10 —Mr Shelfoid Bid well, Pre 
sident, in the chair — Dr. S. 1’. Thompson desenbed and ex 
hibitcd a model illustrating Max Meyer’s theory of audition 
Max Meyer abandons the audition theory of Helmholtz, and 
contends that analysis takes place in the ear otherwise than by 
resonance of the Corn organ. Imagine a jointed system, like a 
hand, to be oscillated from one end, « e from the finger-tips, 
A smalt motion affects only the top joints, but a large motion 
affects the whole structure. Such a structure is the membrane 
of the inner ear It widens towards one end, and is effectively 
damped by the contained liquid. Wave-motions of different 
amplitudes run along it to different distances before they are 
extinguished , these distances are record^ by nerves, and are 
thereby communicated to the Corti organ. In the model, the 
compound-wave to be analysed is cutout on the edge of a disc 
of zinc, so that, as the disc revolves, the motibns -art:' cbm- 
municated to a frame- work. If the frame is thus moved through 
more than a certain distance, a displacement occurs which sets 
a second frame in motion, and so on to a third and fourth. The 
depth to which the motion penetrates is indicated by a series of 
glow-lamps connected electrically to the frames. Prof Ayrton 
said It had for some time past occurred to him, when consider- 
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ing the way in which an expert telegraph clerk reads siphun- 
recorder signals on a long cable, that it might be possible to 
analyse waves without the supporition of a resonating apparatus. 
T^e clerk mterprets not so much the motions to one side or 
other of the zero line, as the rate of change of velocity, f e 
the acceleration of the siphon This had been recognised in 
the design of those relays for long cables, where the 
lever makes contdet when the received current exceeds a 
certain value, and breaks contact when the current falls below 
a certain minimum Messrs. Siemens had adopted a relay in 
which the lever was carried on the suspended coil ol a 
D’Arsonval galvanometer by a pivot with a small amount 
of friction. If contact was made, the coil could, nevertheless, 
continue its motion in a given direction If that direction 
altered, contact was immediately broken, and the lever passed 
over to the opposite stop, thereby reversing the local 
circuit. It was possible that, in the process of hearing, 
something akin to this took place, the ear behaving as a 
mechanism responsive, not by resonance to the complete waves, 
but by Its sensitiveness to changes of direction of the received 
impulses Dr S. P. Thompson thought that a mechanism 
similar to the relay described by Prof, Ayrton was contained in 
the telautograph of Klisha Gray ; it was a “Prony” mechanism 
In the acoustical problem the ear was probably sensitive to 
abrupt changes of shape in llu waves as well ns to reversals 
In the case of mistuned octaves, something is heard that suggests 
“revolving” in the ear, indicating a cyclic change In this 
regard it was necessary to take into account the phase rcl.itions 
as well as the relative intensities of the component tones. — Mr 
E H Barton then read a paper on the attenuation of electric 
waves along a line of neglipble leakage It forms a seipiel to a 
liaper communicated to the Physical bociety and printed in 
iheir ProLudtng;! of December iSyy and January 189S Shortly 
after the publication of the earlier results, Mr Oliver Heaviside 
drew attention to Lord Uayleigh’s high frequency formula for 
the “effective resistance" of wires to alternating currents, and 
suggested that the formula might be approximately applicable 
10 the case , but he thought the experimental value of the 
attenuation would considerably higher than the one derived 
from calculations Mr liarton here repeals the work, with 
special precautions as to the mode of insulating the parallel 
cornier wires through winch the wave tram proceeds The 
\.alue of the itlentialiun constant deduced from these experi- 
ments is 0000013 by applying Lord Rayleigh's formuU for 
the effective-resistance of the circuit, and using this value in 
Mr Heaviside's expression for the allenualion, the calculated 
constant is o 0000062 To account for the discrepancy, the 
author points out that the effective resistance formula was 
originally developed for a wire placed at a considerable 
distance from other parts of the circuit, and for currents 
following the harmonic law Wlierea.s, in the experiments 
the conditions are (i) wires i 5 mm. diameter, onlv 8 
centim apart, and (2) the waves are propagated in the form 
of a damped train, with the large end leading , they are 
extinguished after ten or a dozen vibrations Mr Oliver 
Heaviside (communicated) pointed out that, a.s there was human 
interest in error, it might be worth mentioning that al first it 
wa.s supixised the previous experiments of Dr Barton made the 
index of the attenuation factor to be six times that of the long- 
wave theory for simple periodic waves And it was hard to 
account for so large a discrepancy The discovery of an error 
m the figures, reduced the result from six to two The small 
depth of the surface-layer of effective conduction, and the dis- 
tance apart of the wires, seemed now to make it improbable that 
Dr Barton’s first reason ( I ) was adequate to account for the 
doubling of resistances. The second (2) was of course a sub- 
‘■tantial reason for increased resistance A third one, Mr 
Heaviside suggested, was the external resistance at the boundary 
of the waves A combination of the second and third reasons, 
with a little of the first, might account for most of the extra 
attenuation observed, and, if more was wanted, one could “try 
the K R law ” Mr Appleyard said it was rather to be regretted 
that, in all the experiments, the distance between the wires had 
been the same, $.t, 8 cms. By taking a few different values (i) 
might have been checked Lord Rayleigh’s formula for the 
effective-resistance, involved the square-root of the magnetic 
permeability of the wires The author had, throughout, used 
copper, a paramagnetic metal, and had assumed n= i. It 
Would be of advantage to try other metals. Mr Barton, in 
leply, said he would make further expenments with the two 
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conductors at different distances ajmrt, and he would also try 
iron wires With iron, the thickness of the surface layer of the 
effective conductor was about one-thirtccnlh that of copper Iron 
should therefore giveagreater valueofthe attenuation than copper 
— Mr A. Griffiths then read a jiaper on diffusive convection, a 
phenomenon analogous to caloric convection The differences of 
density that produce convection-currents are not due to changes 
of temperature, but to variations in the quantity of dissolved 
substance per unit volume. The author has devised an appa- 
ratus consisting of a vessel divided horizontally by a dtaphr^m, 
through which pass two vertical tubes of unequal lengths A 
solution of copper-sulphate, maintained at constant strength, is 
placed in the lower compartment. The upper compartment is 
filled with water Diffusion lakes place up the tulws One 
tube IS 4 cm long , the other is 4 os cm The tops of ihe 
tubes are exactly at the same level Up the longer tube, and 
down the shorter, diffusive convection tsicurs at the rate of 5 
cm per year This flow itiirenses the quantity of copiver- 
suluhate transmitted by the long tube by about 2 yier cent , 
and diminishes that transmitted by the shorter tuiie by about 
the same amount Consequently, the resultant increase due to 
the motion is only a fraction of 1 per cent To detect the flow, 
the author employs a second piece of apparatus, m which the 
upper ends of the tubes are stpiiratul by x capillary, containing 
coloured liquid By this means the motion is considerably 
magnified Dr S P Thompson asked whether, in a case 
where a large tulie was used m determining the velocity, the 
viscosity of the liquid would not play a very much less ('art 
than with narrow tubes Mr Griflitbs explained that viscosity 
was not important until very small tubes were considered, e c 
those of the order o 001 mm diameter — The President pro 
posed votes of thanks to the authors, and to Dr Max Mcvir 
for lending the Society his niexlel — The meeting then adjourned 
until June 24 

FlllMIUKI.H 

Mathematical Society, May 13 —.Mr J B Clark, Presi- 
dent in the chair — The following papers were read —On the 
second solulions c)f I~im6's eciuation, by Mr Lawrence Craw 
ford (communiealed by Mr J vV Butters) , on the insol ition of 
a sun of sensible magnitude, by Mr Kitchie Scott , the 
singular wliilions of a certain differential equation of the second 
order, by Mr Hugh Mitchell ' ' ' ' ' 


Academy of Sciences, June 6 — M Wolf in the chair — 
New photographic studies of the surface of tlie moon, by MM 
Lrewy and Puiseux A discussion of the dgla contained in tlje 
third part of the photographic atlas of the moon — On a new 
absolute eleclrodynamometer, by M Marcel Deprer In the 
system descrilied, the forces clue to the action of the current 
are simple algebraic functions, rigorously and without approxi 
mation, of the dimensions of the fixed and movable circuits — 
On a new constituent of the atmosphere, by MM William 
Ramsay and Morns W Travers (see Nature, p 127) M 
Berthelot observed that the green ray of krypton coincided 
almost exactly with the bright green line of the aurora borealis 
He suggested the name ,ostum for the new element — On the 
propagation and deformation of the tidal wave which ascends 
rivers, by M Partiut The curve of the experimental results 
obtained on the Gironde and Garonne are compared with five 
formul.-e ; of these, that suggested by M Boussinesq agrees lx.sl 
with the experiments — On surfaces of total constant curvature, 
by M C Guichard — On the systems of differential equations 
which satisfy the quadruply periodic functions of the second 
species, by M Martin Krause —On discontinuous functions 
Which are allied to continuous functions, by M R Baire — (Jn 
the determination of ihe order of mterference fringes, by MM 
A Perot and Ch. Fabry — On the rotatory power of quartz in 
the infra-red, by M. R Dongier A comparison of the ex 
perimental results with those calculated from a formul » given by 
M Carvallo — On the discharge of a I.eyden jar, by M R 
Swygedauw — Comparison of the Hertzian held in air and in 
Oil, by M. Albert Turpain. In a resonator kept in a plane-per- 
pendicular to the direction of the wires Ihe wavelengths vary 
with the nature of the dielectric ; if the resonator is in the same 
planes as the wires, the wave-lengths arc independent of the nature 
of the dielectric — On resonators, by M. Oudin The resonator 
now used consists of a solenoid of bare copjier wire wound 
round a cylinder of paraffined wood, the high frequency current 
being produced by the arrangements of Hertz, of Tesla, or of 
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d’Arsonval This resonnlor creates a very mleni>e aUernating 
field, a Cieissler tube being lit up at two metres distance The 
discharge resembles in appearance that of a statically charged 
body, and causes lesions of the skin similar to those produced 
by the X rays — Visibility of the blind spot in the retina, by M 
Aug Charpentier The experiments cited show that the spot 
where the optic nerve enters the retina, although insensible to 
light and blind in the proper sense of the word, is really repre 
scnterl in space by positive visual sensations occupying the same 
place, as if it were replaced in the eye by a real piece of retina 
In continuity with the rest of the membrane — <,)ualitv of the 
fifteen vowels of the b rench language, by M Monoyer — 
Action of ammonium persulphate upon the silver in photo 
graphic negatives and I he utilisation of this action, by MM 
Lumi^re and M Scyeweu. By means of a 5 per cent solution 
of ammonium persulphate it is possible to reduce an over 
exposed photograph in a manner not possible with the re | 
agents previously suggested for this purpose, the persulphate 
acting first utwn the n.ost opaque portions of the negauve, and 
leaving the half shadows untouched — On the causes of the im- 
perfections in radiographs brought 'about by the use of rein- 
forcing screens, by M A Londe Comparative photographs 
were made with five screens, the plalinocyanide of barium and 
of potassium, sulphide of iinc, Bccquerel’s violet sulphide, and 
Kahibaum's screen Whilst some of these increased the rapidity 
of actum of the V rays, it was always at the expense of clear- 
ness of definition, the image being accnmpanica by a kind of 
halo Hence these screens cannot be employed in delicate 
work —On the constitution of the ternary alloys, by M Georges 
Charpy A microscopical study of the bismuth lead tin and 
copper tin antimony alloys — On the yttrium earths contained 
in the monazile sands, by M O Boudouard — On the 
carbonic add of the atmosphere, by MM Albert I^vy and 
II Henrict. The differences occasionally observed between 
the amounts of atmospheric carbon dioxide as determined by 
potash and baryta respectively, may possibly be due not to a 
aififerent absorptive power for the gas with the two ri-agents, but 
to a slow oxidation of the organic matter present in the air 
which proceeds with different velocities in the two cases — 
On a crystallised hepta acetate ot ouabaine, by M Arnaud 
Obtained by the action of acetic anhjdridt in presence of rmc 
chloride upon ouabaine —On some acetals of pyrocatechol, by 
M Cb Moureu — Nitration of cellulose and its hydroxy. an<l 
oxy derivatives, by M Vignon — A new muern extracted 

from an ovarian cyst, by M Charles L^ietre — On the Holo- 
thuria collected by the Trai>ailUur and Tithsmnn, by M Kemy 
Terrier — On the embryeceny of Strpula infundibulum and 
Hydroides ftcUnata, by M Albert Soulier — Polymorphism in 
an Annelid (Dodectuena coiuhaium), by MM Felix MesmI 
and Maurice Caullery — On the sexuality and relations of the 
Sphacelariacex, by M C Sauvngeaii —On the paleozoic layers 
On the southern declivity of the Montagne Noire, by M 1 
Bergeron — Charactenstics of the bitumcnous schist of the Bois- 
d’Asson (Basse-Alpes), by M C Kg Bertrand — On the trans- 
rporl of the sick, by M Bonnafy A discussion of the relative 
merits of Slate hospital transports or ships chartered from the 
mercantile marine for this purpose 
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theoretical mechanics 

Theoretual Mfchamcs • an introductory treatise on the 
Prtnaples of Dynamics, with applications and numerous 
examples. By A. E H Love, M.A, FRS, Fellow 
and lecturer of St Jtjbn’s Collejfe, Camhndge Pp. 
XIV + 379 (Cambridge at the University Press, 
1897 ) 

T his book is vibrating with dynamical modernity, 
and proves in effect that Theoretical Dynamics 
has not yet been reduced to the level of one of the 
Exact Sciences , and so it shows little tendency to 
bridging over the gap still existing between the two 
modes of treatment of the one science of Mechanics 
The two different methods arc described by Newton in 
the preface of the “ Principia ” — 

“ Auctoris pra.fatio ad lectorem Cum Veteres Me- 
chanicam (uti Auctor cst Pappus) in rerum Naturalium 
investigatione niaximi fecurunt , et Recentiores, missis 
formis substantialibus et qualitatibus occultis, Ph.-cnomena 
Natur.e ad leges Mathematicas revocare aggressi sint 
Visum est in hoc Tractatu Mathesin excolere, quatenus 
ea ad Philosophiam spectat 

“ Mechanicam vero duplicem Veteres constituerunt 
Rationalem qute per Demonstrationes accurate procedit, 
et Practicam Ad Practicani spectant Artes omncs 
Manuales, a quibus utique Mechanica nomen mutuata 
est Cum autem Artifices parum accurate operari solent, 
sit ut Mechanica omnis a Geometria ita distinguatur, 
ut quicquid accuratum sit ad Cieometriam rcferatur, 
quicquid minus accuratum ad Mechanicam Attamen 
errores non sunt Artis sed Artificum 

“ Pars htec Mechanic.u h. Veteribus in Potentiis quin- 
que ad artes manuales spectantibus exculta fuit, qui 
Gravitatem (cum potentia manualis non sit) vix aliter 
quam in ponderibus per potentias illas movendis con- 
siderarunt . ” 

Kankine had this preface in his mind in preparing his 
inaugural address (1856), a “ Preliminary Dissertation 
on the Harmony of Theory and Practice in Mechanics," 
prefixed to his treatise on Applied Mechanics 

“ In physics and mechanics the notions of the Greeks 
were very generally pervaded by a great fallacy, which 
obtained its complete and most mischievous develop- 
ment amongst the mediaeval schoolmen, and the remains 
of whose influence can be traced even at the present day 
— the fallacy of a double system of natural laws, one 
theoretical, geometrical, rational, discoverable by con- 
templation, applicable to celestial, .etherial, indestruct- 
ible bodies, and being an object of the noble and liberal 
arts , the other practical, mechanical, empirical, dis- 
coverable by experience, applicable to terrestrial, gross, 
destrucuble bodies, and being an object of what were 
once called the vmlgar and sordid arts ” 

We want in our theorMital treatises more of the spirit 
expressed on the title-page of Hayes’s Fluxions, 1704, 
“ A work very useful to those who would know how to 
apply Mathematics to Nature.” 

To do this we must come to close quarters, and 
"missis formis st^suntialibus et qualitatibus occultis” 
fire off the elegant artillery of analysis ; in fact, reduce 
the formulas to their numerical applications ; it is in this 
way only that the various differences so notable in the 
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mode of treatment in different schools can ultimately 
become reconciled. 

Suppose we set up our author as the champion of the 
first of these two schools of thought described above 
by Rankine, and pit him against Prof Perry, as the 
champion mathematician of the engineers 

The first point of dispute will be the measurement of 
force , the engineer will insist on retaining in Dynamics 
the statical gravitational measure of force, considering 
that he works in a field of gravity, practically uniform 
over the surface of the Earth, on which the human race 
is imprisoned , and also because the gravitational 
measure gf a force is the only one capable of direct 
experimental determination to the highest degree of 
accuracy , this is not the case with the absolute measure 
of force, the one solely adopted in the demonstrations 
of the present treatise 

There are certain advantages in recording the re- 
sults of cosmical, electrical, magnetical, and astronomical 
results in absolute measure , for if the author should 
succeed in having his treatise adopted on another planet, 
his C.G S units would be immediately applicable, on 
the assumption of perfect astronomical observation and 
measurement , but for experimental verification each 
planet would have recourse to its own gravitation system 

A problem proposed recently in an American technical 
j'oumal, “to find the work required to lift the Earth one 
foot,” might perhaps serve a useful purpose in focussing 
discussion between the merits of absolute and gravitation 
measure 

A curious note on the last page of this treatise dis- 
misses the units in which all our engineering calculations 
are carried out, in a few lines, such as — 

“Thus the equation which we write P = mf where P is 
the force producing acceleration / in a body of mass in, 
could be written in these units P ={m!g)/, where ^is 
the same constant ” 

“ It does not tend to simplicity that the writers who 
use these (/<• the gravitation) units also use the word 
‘weight’ for the quantity we call ‘ mass,’ and the letter 
W where we use m, and thus they write the above 
equation P = (W/tl)/" 

“ Much confusion has thereby been produced ” 

But Prof Perry will retort by saying that the confusion 
IS produced by those writers who never have to employ 
the theory they teach , and that the words “ frequently 
not ” should be changed to “ never ” in the statement 

in § 299- 

"The C G S system of units, although generally used 
in scientific work, is frequently not employed in practical 
applications of science ” 

Such a thing as an arithmetical mistake is unknown 
among those who work with gravitation units , the same 
cannot be said of the adherents of absolute measure 
who are very apt to slip a ^ in _iheir calculations (there 
IS a missing in the result of ex. 60, p 75 ) 

How does our author reconcile his definitions in 
Chapter v. with the precise legal terminology of the Aa 
of Parliament on Weights and Measures ? — 

“ The weight in vacuo of the platinum weight (men- 
tioned in the First Schedule to this Act), and by this 
Aict declared to be the imperial standard for determining 
the imperial standard pound, shall be the legal atandard 
measure of weight, and of measures having reference to 
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wtighi, and shall be called the imperial standard pou|td, 
and shall be the only unit or standard of weight from 
which all other weights and all measures having reference 
to weight shall be ascertained.” 

How does Mr Love propose to edit this clause ? The 
word weight makes its appearance seven times where Mr 
Love says the right word to employ is mass, he cuts the 
Act of Parliament to pieces on p. 98 ; and we have mass 
occur in almost every line And if the word weight is 
to go, what IS to be done with ^ound, pmds (de kilo- 
gramme), and avoirdupois, all derived from the Latin 
pondusf According to § gi,pondus is given in dynes, 
and the word pottdus above must be replaced by massa 
If this process of Restoration (to use the banal 
architectural word — 

New buildings of correctest conformation 

And throw down old, which he called resioralteH." 

Don Juan ) 

IS to be earned out systematically, what is to be done 
with the words “in ponderibus niovendis” of Newton’s 
preface ? and how are Ovid’s lines to be restored describing 
the statue of Ladas, the work of the sculptor Myro ?— 

“ Qttfe nunc nomen habent operosi signa Myronis 
Pondus men quondam duraque massa fuit ” 

Or again the lines — 

. . et gravitate csrentem yPthera 

Cum qu.Te pressa dm massa latuere sub illa ” 
Love’s Dynamics versus Ovid’s Ars aniatona ' not to 
mention the ecclesiastical usage of Chnstmas, Childer- 
mass, Candlemass, Ladymass, Lammas, Loafmass, Mar- 
tinmass, Soulmass, Michaelmass, now exciting con- 
troversy in another place. 

“The common use of the word “weight” covers two 
notions which dre essentially distinct, the notion of 
pressure which a heavy body exerts on a support, and 
the notion of quantity of matter In scientific writing 
and spieaking, different words must be used to express 
distinct notions ” (p 99) 

k very useful aphorism, worth adding to Newton’s 
“ Regulie Philosophandi ” , and so scientific writers must 
invent two new words to express these two distinct 
notions, and not attempt to force a word of common 
currency out of its most extended meaning 

At the same time another rule might have been made 
—‘ The names of a thing must not be multiplied more 
than IS necessary ” 

“ Since the centre of inertia of body small enough to 
be handled coincides with its centre of gravity as defined 
in Statics, we shall denote it by the letter G ” (p 102) 
And now we have three names, centre of mass (d’Alem- 
belt), centroid (Clifford), and centre of inertia, where the 
single name centre of gravity is sufficient for ordinary 
purposes It is a pity to waste the expression “centre 
of inertia" in this way, as it may prove useful for desig- 
nating a point distinct from the centre of gravity, in the 
case of non-rigid systems, such as a carnage on wheels, 
or a fish, bird, or projectile moving in its medium 
This'lirings Uf to the “ Conception of a Rigid System ” 
in § 114- 

“ If the particles of a rigid system continuously fill a 
surface, the system is a ngid body, and the surface is 
the surface ot the body.” 

At thi8^.,fate the ball-bcanngs of a bicycle constitute 
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a rigid system, contrary to the function for which they 
are designed 

The bicycle has done wonders in familiarising our 
youth with dynamical sensations ; and the machine it- 
self can be used in a variety of ways to illustrate the 
theory of the pendulum and the gyroscope When test- 
ing the wheels for friction and balance, the elliptic 
functions, defined in rather a condensed way in § 191, can 
easily be watched m their figctuations ; while the new 
drawing-room game of trying to walk round bolding a 
revolving wheel serves to emphasise gyroscopic domin- 
ation With this stimulus the languishing study of 
elliptic functions may again become papular, and lead 
on to the dynamical applications of the hyper elliptic 
functions, sketched out by Prof Klein in his Princeton 
lectures, as required for the complete solution of the 
bicycle problem, especially as the Prire offered by the 
French Academy for this subject is still open 

The influence of wind will excite an interest in § 212, 
on the motion in a resisting medium In this article the 
author could have simplified the treatment, by introducing 
the notion of “ terminal velocity,” as in ex. 155, p 227 

The statement on p. 195. that the resistance of the 
air IS better represented by the cubic law, is not valid, 
except for a very limited region in the neighbourhood 
of the velocity of sound , but, considering that the re- 
tardation 

Ik 

can be replaced by 



Mr. Bashforth found it convenient, in the reduction of 
his screen records, to take out the factor v®, and to 
measure carefully the other factor, 

The Science of Dynamics does not consist in labelling 
certain physical quantities with letters, such as m, W, 
/, g, , these letters really mean numbers, expressed 
each in its own unit Mathematical Tripos questions un- 
fortunately pay scant attention to the units involved, and 
our mathematical students learn to loathe all numerical 
applications, and so lose sight of the true meaning of 
these algebraical symbols for numbers One reason for 
this dislike of numerical computation is the absurd 
system of using 7 figure logarithms, where, as in the 
case of the gravitation constant y, upon which all Celestial 
Dynamics depend, the numbers do not warrant such 
refinement A gigantic cheese-auger cannot be dnven 
into the earth, to determine the density of the strata up 
to the centre, so we have to be content with the indi- 
cation of the Cavendish experiment, which, even in the 
experienced hands of Mr. Boys, do not warrant the use 
of logarithms of more than 4 placet. 

The two papers on the theory of the oscillations of a 
ship, and of the stresses produced thereby, read recently 
before the Institution of Naval Architects by Captain 
Knloff, Professor at the Naval Academy of St. Petersburg, 
are worth the attention of theoretical students in showing 
the numerical computations, given ta^ significant figures 
only, required in a complicated problem of Rigid Dy- 
namics, and showing also the system of gravitation units 
invariably employed m such calculations. 
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The letters m and W are the modern dynamical 
equivalent! of the 6 and », the and 

embroidered on the hem of the robe of the vision which 
appeared to Boethius in his dungeon, to inspire his 
ConsolattoH oj Philosophy 

Let the letter W still continue to denote the number of 
pounds of matter in the body, and let m denote the 
number of grammes ; let us adopt the method of Prof. T. 
W. Wright’s “ Mechanics,” reviewed by Prof Perry, a new 
edition of which has just appeared, and employ the ab- 
solute system with Metric units only,so that the “poundal” 
IS merely mentioned once to point out its uselessness 
Now Prof Perry can denote W 32‘i9i2 by the letter 
M, so that the unit of M is a 32'i9i2 pound shot ; and 
if he calls M the mass of the body, in opposition to 
Mr Love, he is only following the custom which can 
be traced back through the treatises of Todhunter, Par- 
kinson, Eamshaw, Whewell, Poisson, Lagrange, &c., up 
to Euler. 

Thus M. de Freycinet writes, in his Essais sur la 
Sthtlosoplne des Sciences — 

“11 ne suffit pas d’avoir la notion claire de la masse 
II faut aller plus loin Pour les besoms de la Dynamique 
il est n^cessaire de savoir chiffrer les masses.— Une 
quantity d’eau peu inftneure a lo d^cim^tres cubes, soit 
9 litres, 8o88, . . . le nombre habituellement d^signd par 
la lettre voilk I’unit^ de masse ” 

With these writers we find that the gravitation unit 
ot force alone is employed, and, contrary to Mr. Love’s 
classification in § 294, the unit of mass is a derived unit, 
being that quantity of matter which will receive unit 
acceleration from the gravitational unit of force The 
same method is employed in alt engineering treatises, 
but we are inclined to agree with Mr Love in thinking 
It might be abandoned with advantage, as being a mere 
lazy device to avoid writing — , and coming back to 

Euler, we find him explaining at length, in some six 
pages of his “Dynamics,” 1760, that the acceleration 

w = A , due to a force P acting on a mass M, and that 
M 

we must take X = zg, where g is taken by Euler to measure 
the distance a body falls from rest in one second. 

.Students will be grateful to the author for the two 
elegant and complete chapters on two-dimensional 
Motion of a Rigid Body, a great desideratum. A very 
large and valuable collection of illustrative examples are 
brought together, most of which are capable of experi- 
mental verification in our field of gravity ; and in such 
cases It would increase the instructiveness to employ the 
gravitation measure of force, the only one capable of 
exact measurement 

“ When, as in astronomy, we endeavour to ascertain 
(these) causes by simply watching their effeas, we ob- 
serve j when, as in our laboratones, we interfere arbi- 
trarily with the causes or dtcumstances of a phenomenon, 
we are said to experiment ” (Thomson and Tait). 

In recording theoretical results of astronomical observ- 
ation, absdlute units are certainly appropriate, but they 
are all susceptible to the probable error in the determin- 
ation of the gravitation constant y. 

The author has performed a useful service in § 277, 
in calling attention to the looseness of the ordinary 
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school-book definitions, that “the weight of a body is 
the force with which it is attracted by the Earth ” 

But we must return to the charge again, and protest 
against the assumption that the addition of the word 
“weight” to “pounds” is required to connote the 
idea of force Architects may measure the pressure on 
foundations in cwt/ft*, but there is no such thing in ex- 
istence as a pressure gauge graduated in Ibs-wt/in* , it 
IS always in Ibs/in* ; more than that, we doubt the ex- 
istence of any gauge graduated in dynes/cm’, or barads , 
and the stock of instruments at present m use is suffi- 
ciently large to resist this innovation The centesimal 
measurement of time, required for the completeness of 
the metric decimal system, never came into use, if only 
because of the number of clocks, watches and chrono- 
meters in existence , so that the C G S system is a 
mongrel one, involving the sexagesimal second of time. 

In the careful examination of the ultimate axioms of 
Dynamics which he has set himself for reconsideration, 
the author has thrown down a challenge to the Meta- 
physicians, in the theory of the relativity not only of 
motion, of rotation as well as of translation, but also of 
time, matter, force, 8cc , which we trust will not pass 
unnoticed 

This minute survey of the foundations of Dynamics 
has, like a visit to the dentist, revealed so many unsus- 
pected flaws, that it seems doubtful if Dynamics can 
remain an exact Science Considering that the gravi- 
tation of a body varies with the velocity relative to the 
Earth, how are we justified in accepting the sacred defi- 
nitions of the C G S units, which may be affected by 
similar defects ? A spirit of dynamical scepticism is in 
the air, as testified by the treatises of Mach and his 
disciples. Hertz, Boltzmann, and by Poincard on Hertz in 
the Pevue gintrale des Sciences Maxwell’s and Clifford’s 
work does not appear to have influenced the author 

According to the Preface, “ The foundations of Me- 
chanical Science were laid by Newton” , but we think 
that the claims of Galileo are passed over, not to mention 
Archimedes Galileo appears throughout this treatise as 
Galilei , both forms of the name are correct, according 
to the German student song — 

“ Auch ging er wohl mitunter 
Zur Kirche als frumbei Mann , 

Doch beten und singen nicht kunnt er, 

Schaut liebei zur Dccke hinan 
Was sah er da in der Hohi ? 

Tschahi, tschaheia ho — 

Die Ampcl sah Galilei 
Und auch der Galileo ' ” d.c 

Some novelties in the way of nomenclature are wel- 
come, such as “frame of reference” for “coordinate 
axes,” “ localised vector,” “ kinetic reaction ” (due to 
Mr. Larmor, we believe) for d’Alembert’s reversed 
effective force ” , but when the writer proposes to upset 
the well-established use of common words, and teach us 
a new language of recent invention, he might as well set 
to work to change the names of the stars and planets , 
and we are compelled to protest, in the words of Biron, 

“ These earthly godfathers of heaven's lights. 

That give a name to eveiy fixed star, 

Have no more profit of their shining nights^ 

Than those that walk, and wot not what they are.” 

A. G. Greenhill. 
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LONDON BIRDS 

Birds tn London. By W H. Hudson 8vo. Pp. xvi 
+ 339 , illustrated. (London Longmans, Green, and 
Co, 1898) 

A S a writer on the habits of animals and their natural 
surroundings, and one, moreover, gifted with an 
unusually facile and interesting mode of expression, Mr 
Hudson has already established such a reputation that 
any new work from his pen is almost sure of meeting 
with a favourable reception And, in our opinion, the 
present volume is as full of interest as the nature of the 
subject permits , many of his descriptions bringing into 
prominent notice the amount of attraction to be found 
in the open spaces in and around London if only we go 
about with our eyes open, and can snatch a few half- 
houis of repose from the business and pleasures of the 
great city Most of us, who either live in the country, or 
spend our holidays there, quite fail to realise how glad- 
some must be the sight of the bird-hfc in our London 
parks to those who have little or no opportunities of 
escape from the wilderness of bricks and mortar , .and 
Mr Hudson, in his enthusiasm for his subject, says that 
not only do such glimpses brighten the existence of our 
toilers, but that they are almost essential to such existence 
Be this as it may, his description of the delight afforded 
to our poorer neighbours by the contemplation of the 
birds kept m the little enclosure at the eastern end of 
the Serpentine is quite pathetic reading, and affords full 
justification for all that is being done to encourage the 
feathered denizens of our parks to remain and multiply. 

From a scientific point of view the work, it must be 
confessed, cannot lay claim to a high place , and it was 
doubtless not intended so to do The decimation of the 
species that formerly lived in and around London, and 
the introduction, either natural or artificial, of extraneous 
kinds, preclude it being considered as a manual of the 
avian faunt of the district .Still even the scientific 
ornithologist ought to find some interesting matter in 
regard to the persistence of some species and the dis- 
appearance of others , and more especially so when he 
finds that in some cases it is the apparently hardier and 
bolder forms that have disappeared, and the more deli- 
cate that have remained Still more remarkable is the 
recent colonisation of certain spots by such apparently 
shy and retiring species as the dabchick and moorhen 
In some ways, perhaps, the author is inclined to take 
matters a little too seriously , and, personally, we fail to 
assent to his strictures concerning the rearing of wild 
ducks on the Serpentine. If we read him right, he would 
have them partly, if not entirely, disestablished in 
favour of his pet species the crow But, to our own think- 
ing, It IS a far more generally interesting, and certainly a 
far less common sight to watch the evolutions of the 
flights of duck on our park waters, than it would be to 
observe the sedate manner of crows and rooks, which 
moet of us, if so disposed, can see elsewhere Still more 
uncalled for are the author’s strictures on the annual 
battue held to keep the numbers of the ducks within 
proper limits Somebody must undertake the duty ; and 
if the duty be also a recreation, surely the Ranger or his 
deputies should not be debarred from enjoying it But 
apparently Mr Hudson is of opinion that nothing but 
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outdoor natural history is worth anybody’s attention, 
since he goes out of his way (p 8o) to attack the Govern- 
ment for the purchase of the Blenheim pictures 

Although there may have been reasons for their 
removal unknown to the general public, our personal 
sympathies arc, however, decidedly with the author over 
the felling some years ago of the elms in Kensington 
Gardens, and the consequent total disappearance of the 
rooks. 

Even to summarise the contents of the book would 
largely exceed our limits to sp.ace, but attention may 
especially be directed to the chapters devoted to the open 
spaces on the outskirts of London, and to the two on 
the protection of birds in our parks, and on those most 
suitable for encouragement or introduction In the last 
of these the author is strongly of opinion that water- 
fowl, if properly protected, will return to their assigned 
haunts to breed, adding “ 1 believe that our ornamental 
water-fowl ought never to be pinioned except in the 
cases of a few rare exotic species When a bird is 
pinioned its chief beauty and greatest charm are lost , it 
IS then little more than a domestic bird, or a bird in a 
cage ” With this commendable sentence we take leave 
of a very pleasantly written and charmingly illustrated 
little book R. L 


OPTICAL ACTIVITY 

Das opttsche Drehungsi’ermogen orgamseker Suki/amen 
und dessen prakttsihe Anwendung By H, Landolt, 
assisted by Drs O Schonrock, P Lindner, F Schutt, 
L Berndt and T Posner Second Edition Pp xxii 
-1-655 (Braunschweig Friedrich Vieweg und Sohn, 
1898) 

T he first edition of this book, which appeared nine- 
teen years ago, has since its publication been the 
standard work on the rotation of the plane of polarised 
light by active substances Since 7879, however, the 
number of active substances known has increased from 
300 to over 700, the methods of determining the rotation 
have been much improved, and considerable advances 
have been made m the theory of the asymmetric carbon 
atom, to mention only a few of the directions in which 
progress has been made All this necessitated a thorough 
revision of the “ DrehungsvermOgen ” , and m order to 
cope, in reasonable time, with the mass of material, the 
author has called in the assistance of the specialists 
above named in writing several of the chapters The 
wnters must be congratulated on the way in which they 
have welded the different chapters into a homogeneous 
whole, the disjointedness which so often arises from 
such joint-authorship having been most happily avoided 
Comparing the present edition with the former one, the 
progressive broadening and consolidation of our know- 
ledge of optical activity is very apparent Twenty years 
ago the mam outlines of the subject were already 
sketched in, and these remain practically unchanged ; how 
much has been done in the interval, in filling in details, 
can best be appreciated by reading the present work. 

The arrangement of the material remains very much 
the same as in the former edition, but the revision has 
been very thorough ; so far as we have been able to 
judge, nothing of importance has been omitted. 
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The first part contains a classification of all active 
substances knoarn, and a succinct account of the theory 
of Van ’t Hoff and Le Bel The properties of the active, 
racemic and inactive modifications of a substance are 
then contrasted, and the methods of converting them 
into and separating them from each other described A 
chapter by Prof Lindner, on the micro-organisms em- 
ployed in splitting up racemic compounds into their 
constituents, should be helpful to chemists In the third 
part the rotation is considered from the physical point 
of view, the chapter on the influence of solvents on 
rotation being especially interesting Many of the phe- 
nomena observed are still unexplained, and it would 
appear that a study of these should be capable of 
throwing some light on the nature of solutions After a 
discussion of Guye's hypothesis, which is found to be 
insufficient, the author remarks that it will probably be 
impossible ever to discover the numerical connection 
between chemical constitution and rotation 

One hundred and forty-two pages are devoted to a 
very excellent account, by Ur O Schonrock, of polari- 
meters and saccharimeters, the subsidiary apparatus 
connected with them, and the methods of using them 
Dr bchutt contributes Part 5, on saccharimetry and 
the determination of several other active substances of 
technical importance, and the book terminates with a 
collection of the rotatory powers of all active substances 
known, which is complete up to the middle of 1896, and 
includes some of the data published since that date 
A good index is added T E 


OUR BOOK SHELF 

The iipan of Gestation and the Cause of Birth By John 

Beard Pp ix -(- 132 (Jena Gustav Fischer, 1897 ) 
CoMiif NCiNt, with the assumption that there is a 
“ critical period ” in the development of every mammal 
“when the embryo is first beginning to look like the form 
whose offspring it is,” Dr Beard proceeds, in this mono- 
graph, to point out the close connection existing between 
the extent of time, or “ cntical unit,” which elapses before 
the “ critical period ” is attained and the ovulation and 
total gestation periods 

Dealing shortly with the probability of an alternation 
of generations in mammals, which he has so ably advo- 
cated in earlier communications, he reaffirms now bis 
previous conclusion that the attainment of the “ critical 
period ” IS coincident with the completion of all the 
important parts of the sexual generation, and with the 
commencing degeneration of the asexual generation or 
phorozoon The length of the “ critical unit ” is, there 
fore, the length of the life of the phorozoon, and when it 
IS completed, in the more pnmitive forms, eg the mar- 
supials, the birth of the sexual generation occurs. 

Obviously the simpler conaitiniiB prevailing in the 
lower forms have been altered in the higher mammals, 
and at first sight the alterations have not occurred along 
definite lines, for the “critical unit” is not a fixed quantity , 
on the contrary, it varies 15^ length from days, in the 
opossum, to 47 days, in man Dr Beard is convinced, 
however, that the variations can only occur in conformity 
with some discoverable law, and he shows that the 
“ critical unit ” is either slightly less than one, or than 
two combined ovular penods, which he proposes to term 
“ ovular units.” He suggests that if ovulation was not 
previously restricted it became impossible when gestation 
was established, and could only recur, in the most favour- 
able circumstances, shortly after birth, and thus the 


“ critical unit ” came to govern the “ ovulation unit ” But 
the intimate correlation between the cntical and ovulation 
units IS not closer than that which exists between the 
“critical unit” and the gestation period, for the latter is 
always some multiple of the former, and the greater the 
number of the “critical units” contained in the gestation 
period the greater is the stage of the development of the 
feetus at birth , nevertheless, the completeness of the de- 
velopment of a feetus at birth is not dependent merely 
upon the length of its gestation period, but upon the 
number of critical units in that period, for the “ critical 
unit ” has probably been doubled or trebled in certain 
cases, and the author believes that such lengthening is 
associated not with increase of the development, but 
only with increase in the size of the feetus 
The points raised in this- interesting memoir are clearly 
stated, the evidence in their support is well arranged, and 
the author is to be congratulated on having thrown light 
on some obscure problems It is to be hoped that he 
will push his observations further, .and that he will 
eventually succeed in demonstniting “ the cause of birth " 
Arthur Robinson 


A Neau Astronomy By Prof David P Todd, M A 
Ph.D Pp 480 (New York, Cincinnati, Chicago 
American Book Company ) 


Astronomy 1$ pre-eminently a practical science, yet in- 
struction in it, and especially in the branch which per- 
tains to geography, usually consists of a course of study 
of text-books 1 his 1$ not as it should lie It is far 
better to observe the apparent movements of the stars and 
planets than to learn that they are hundreds of thousands 
of miles away from us , and to note the annual movement 
of the sun among the stars is more instructive than to 
leain the dimensions of some sun-spots and prominences 
In astronomy, as in other sciences, the only firm con- 
ceptions are those obtained from direct observation 
Prof Todd’s book marks a new departure by showing 
how the fundamental principles of the subject may be 
studied with the aid of tangible objects, somewhat as in 
physics and chemistry The result is most successful 
No book with which we are familiar contains a clearer 
account of astronomical geography, and certainly none 
show so well how to observe celestial movements or 


illustrate astronomical phenomena with simple appli- 
ances The pupil who learns astronomy through Prof 
Todd’s book will have a real idea of the motions and 
measurements of the heavenly bodies instead of abstract 
conceptions concerning them 

The practical presentation of what may be termed 
the geometry of astronomy only forms, however, one 
commendable feature of the book Other characteristics 
which call for just as much praise are the large number of 
illustrations — well reproduced and well chosen — and the 
attention that is given to the advances made in recent 
years in all branches of celestial science Throughout the 
book the endeavour has been to present the subject in a 
way which will induce the student to think for himself, 
and not merely commit facts to memory In other words. 
Prof. Todd shows how astronomy may be given an edu- 
cational value, instead of being presented as a collection 
of isolated and imperfectly connected facts Fortunate is 
the pupil whose teacher instructs him in astronomy on 
the sound methods described in this book 


Lessons in Domestic Saence Parti By Ethel R Lush 
Pp VIII -h 88 (London Macmillan and Co, Ltd, 

1^98) 

This instructive little book has been prepared for use 
by children in public elementary schools It contains 
simple information on food, clothing, and personal hygiene, 
and IS well adapted for the purpose for which it is in- 
tended. Wherever possible, the principles described are 
illustrated by experiment. 
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LETTERS TO THE EDITOR 

{Th$ Sditer d0*s tut hold htmttlf rospuuibU for optmtms ox 

prtsttd fy hit corrotpondents. Nathor tan ho tmdortah 

to rotum, or to correspond with the tvnfert of, ro/oc/O'l 

matiuscn^i intended for this or any other part of Uai URK. 

Ho notice is taien of anonynuut communicatioiis ] 

Liquid Hydrogen. 

In hu letter published m your issue of the 9th inst, replying 
to mine published on M«y 26, Prof. Dewar does not question 
the accuracy of the following statements, which form the most 
important psurt of my letter (l) That the combination which I 
desenbed in that letter as constituting the self-intensive method 
ot refrigeration was proposed by me at the Royal Institution to 
his chief assistant, Mr. R N. Lennox, in November 1894; 

(2) that this combination had not been previously employed ; 

(3) that it formed the chief novelty of Prof. Dewar’s paper and 
experiments of December 1895 t (4) that it is essential to the 
apparatus which has made the 2tep from liquid air to liquid 
hydrogen These facts make a sound claim on my part to the 
invendon of the process and to recognition in historical or ex- 
planatory accounts of work which involves the use of the pro- 
cess. Prof Dewar says . “ My results would have been attained 
had Dr. Hampson never existed, just as the^ have been de- 
veloped ” On the other hand, at the Society of Arts (see 
/ournaj, March 11, 1898, p 382), in speaking of Dr Linde's 
process, which is admitted to ue substantially the same as mine. 
Prof, Dewar said that “after some fourteen years’ work he 
onght to know something about low temperatures, but he must 
confess that the pracucability of such a mode of working had 
never struck him.” In illustrating the paper of December 
189s, after showing an apparatus in which my process is em- 
bodied, and which has since been manufactured and sold by a 
firm of which his assistant, Mr. Lennox, is a member. Prof 
Dewar said in my heariitf that the chief credit for persevering 
with the development of that apparatus to a successful issue 
was due to Mr Lennox In his account (published in your 
issue of May 19) of the hydrogen apparatus, which also emplOTs 
my process. Prof. Dewar says that it was constructed by Mr 
Lennox’s firm, and afterwards, in recognising “the invaluable 
aid of Mr, Robert Lennox,” says “it is not too much to say that 
but for his engineering skill, manipulative ability, and loyal per- 
severance, thepresent successful issue might have been indefinitely 
delayed.” I must allow that it is unfortunate for Prof. Dewar 
that an assistant so very useful and helpful should have kept the 
source of his inspiration on the vitally important features of the 
new development from the knowledge of his chief, who, in dis- 
cussing my paper of May 2 before the Society of Chemical 
Industry, stated that he had been quite unaware of my com- 
munication of plans and drawings to Mr Lennox He ought 
howeier, when he did learn the facts, to have done me justice , 
whereas he says in his letter of the 9tb inst “ My assistant has 
explained his position in the matter m letters addressed to 
E'lgineeriiig within the last few weeks ” I earnestly hope that 
all who care for the credit of science will read for themselves 
the senes of letters to Engineering by “ Arenel,” Mr, Lennox, 
and myself, from March 25 to May 13, in which it will be 
difficult to find a satisfactory explanation of Mr Lennox’s 
position As I fear, however, that few people will exert them- 
selves to look up these letters, I shall be pleased to send a copy 
of the senes to any one who writes for it to No 20 Gower 
Place, W C. 

Prof. Dewar criticises my statement that I was the first in 
this country to liquefy air and oxygen without employing other 
refngerants, on the ground that it nad previously been done in 
expenments at the Royal Institution Now Mr Lennox has 
been given very great credit for the work in these experimenU ; 
and I do not admit that experiments by my method, developed 
in collaboration with a gentleman to whom I had explained 
the method embodied in them, and who had confessed that this 
method was a novelty to him, and had promised to help me to 
the appliances required to work it, can be quoted as anticipa- 
tions of my own work ; but to make my statement more correct 
literally, I will say that my method (as compared with that of 
Dr. Linde, which differs from it in details) was the first in this 
country to liquefy air and oxygen without employing other 
refrigerants. 

I may add that I mentioned my introduction to Mr Lennox, 
ijM^ns an “excuse” for calling on him, a course which 
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obviously needs neither excuse nor jnstification— hut to show 
that I my visit deliberately for a definite purpose, knowing 
that I was in possession of an invention of gr^ value for work 
such as be was practically engaged in. W. Hampson. 

June II. 

Dendritic Pattema caused by Evaporation. 

1 HAva been much Interested in Miss Raisin’s Royal Society 
paper “ On certain structures formed in the drying of a fluid 
with particles in suspension,” of which an account appears its 
Naturk for June 2. In connection with this sulqect it may be 
worth while placing on record the fact that the presence of 
suspended particles is not essential for the production of dendritic 

Many years ago, when dabbling in microscopy, I mounted a 
number of objects in glycerine jelly, and was much troubled by 
the production of bubbles starling from the object and spreading 
in all directions, leaving a highly elabomte network of ramifi- 
cations caused, no doubt, by the evaporation of water and 
consequent shrinkage of the jelly. Having called attention tO' 
this defect in a box of slides circulated by the Postal Micro- 
scopical Society, Mr J. J. Wilkinson, of Skipton, very kindly 
sent me the two accompanying photographs taken with magni- 
fications of 25 and 50 duimeters respectively. An additioifal 
interest attaches to these from the fact that the slide from which 
they were taken belonged to the collection of the late Mr. Tuffen 
West Needless to say, this slide was mounted for an entirely 



different object, and the specimen it contained was rendered 
worthless by the subsequent formation of these beautiful but 
troublesome vacuoles. It should be explained that it is the thin 
branches which are formed of the remains of the jelly, the air 
filling the broader species between them. G 11 Bryan 
Bangor, June 10. 

Iridescent Surf at Cromer 

Can any of your readers account for what seems to me to 
be a singular phenomenon, as, although familiar with the beauti- 
ful sea-coast and clear green waves of many lands, I have never 
seen anything of the sort elsewhere 
The cliffs here, though fine when seen from a distance, are 
only composed of sand and earth, large quantities of which have 
been washed down by the recent rains, so that the sea is very 
dirty, each turning wave being dark with mud. This mud has 
apparently some curious property, which causes a very moderate 
surf to deposit long lines of foam all along the shore. Of this 
foam (which is in no hurry to disperse) each bubble is brilliantly 
iridescent, even on the dullest day of cold sea-fog, when there 
IS not one gleam of sunshine to produce prismatic effects 
The inhabitants take this so entirely ax a matter of course, 
that a lady whose attention I called to it, said that having 
always seen it, she had supposed it to be the natural conditiors 
of all sea-foam. 

Beautiful in themselves os are these myruid rainbows of the 
shore, I am glad they are not universal, if they are only to be 
seen as compensation for a discoloured sea I 

It would be interesting to learn what is the ingredient m the 
mud which, when combined with salt waves, produces such 
tints CkiNSTANCE F. Gordon Cummino. 

Cromer, Norfolk, June 15. 
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Aquatic Hymenoptsron, 

It may be of interest to some of your readers to know that, 
after years of unsuccessful search, I have at last bred Presiwtchia 
tifua/ica (Lubbock) from My{s of Notonecta. 

From one single egg there emerged no less than fourteen 
specimens, one mate and thirteen females This astonishing 
fact, besides proving that Prtslvitchta is an ovlvorous parasite, 
bMts all previous records of the number bred of allied species , 
but this record has since been put into complete shade On 
Friday, from another egg, I br^ six males and twenty-eight 
females ; thirty-four parasites from a single egg. 

After this astounding fact we must be prepared for something 
strange, now that the Tife-history of these marvellous ovivorous 
parantes is being worked out. Fred Enock 

13 Tufnell Park Road, N. 

•• A High Rainbow ” 

The “ rainbow " described by Mr Moreland (in your issue of 
June 16) was evidently of the same character and origin as an 
inverted arc near the zemth, which occurred in connection with 
a mock moon phenomenon at Birmingham, on May 31, 180$ 

An illustrated description of this, by the writer, may be found 
in Symons's MtUorological Magazine for September 1895, 
p 122 F J Allen 

Mason College, Birmingham, June 17 


THE ETIOLOGY AND PREVENTION OF 
MALAR/AL FEVER 

T he study of the causes of intermittent or malarial 
fevers has received a marked impetus through the 
discovery by Laveran {Tratti ties fihjres patustres, 1884) 
of the presence in the blood of the affected persons of 
definite living bodies belonging to the protozoa A large 
amount of important research has been carried on since, 
concerning these bodies or corpuscles of Laveran, which 
has yielded not only a clearer understanding of their 
morphological and biological characters, but has more 
accurately defined and placed on a firm basis the relation 
of these protozoa to the different known types of malarial 
fevers febris qiiotidiana, tertiana, quartana — terms 
denoting the rhythm of the fever paroxysm The re- 
searches of Laveran, of Marchiafava and Celli, of Oolgi, 
of Celli and Guarneri, Grassi and Feletti, Councilman, 
Danilewsky, Mannaberg and others have definitely 
establisbeci that malarial fevers are characterised by and 
due to the presence, within the red blood discs of the 
patient, of parasites belonging to the group of protozoa 
known as sporozoa (gregarinida, coccidia and ha;mo- 
sporidia) ; that is to say, of minute amoeboid corpuscles, 
measunng not more than a sixth or an eighth or less of 
the broad diameter of a red blood disc, having entered 
into a blood disc pass their life cycle intraglobularly, 
growing in size at the expense of the blood disc, con- 
suming the latter’s substance till of the host nothing but 
a small mass of black pigment— the remnant of the 
blood pi^ent— IS left The final phase in the lifc-history 
of this plasmodiuin malaria: or haemopUsmodium malarix 
IS reached when by a process of simultaneous fission its 
body produces a number of minute oval spores These 
becoming free in the blood fluid are carried by the cir- 
culation into the different internal organs marrow of 
bone, brain, and notably the spleen. Here at the proper 
time each spore germinates into an amoiboid plasmodium, 
which passes as such into the general circulation, and, 
having invaded a red bipod disc, goes through all the 
stages of Its intraglobular growth and final sporulation 
There is a ^ood d^ of evidence to show that the phase 
of sporulation and consequent dissolution of the central 
part of the parasite, not consumed by the spores them- 
selves, IS actually one of the direct causes of the fever 
paroxysm ; at any rate, these events coincide with the 
commencement of the febnle attack. One of the most 
important amongst the many interesting facts elucidated 
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IS this, that the duration of the life cycle of the plas- 
modium malariie stands in a direct ratio to, and detei 
mines the rhythm of the consecutive fever attacks in 
this way in febris quartana the plasmodium finishes its 
cycle in seventy-two hours, in febris tertiana in forty-eight 
hours, and in febris quotidiana and pemiciosa — so 
common and so virulent in tropical and subtropical 
regions — the whole process of development is very rapid, 
the plasmodia are conspicuously small and very 
numerous, very active, and sporulation takes place 
chiefly in the internal viscera, notably the spleen. 

There are other details elucidated, by which the 
different types of plasmodium malaria: can be dis- 
tinguished from one another , as by their size, the 
number of spores produced in each type, the character 
and inAnsity of the amoeboid movement, &.c , not the 
least important and fundamental detail being the artificial 
production by inoculation of the different types of fever 
quartana, tertiana or quotidiana, according to whether 
for the inoculation one or the other or the third definite 
type of the plasmodium is employed From all this it 
seems mstinable to assume that the different types cor- 
respond, if not to different species, at any rate to different 
well-defined varieties of the plasmodium malanoe 
Whether or no these varieties have become “set” and 
permanent (form-constant), or whether they may in one 
or another generation, owing to alteration of the con- 
ditions of host, season, climate or other factors, undergo 
transition one into the other- as is maintained by 
some observers— remains to be seen This, however, 
has become evident, that by careful microscopic ex- 
amination of the blood the nature, type and seventy of 
the fever paroxysms can be readily diagnosed and accu- 
rately determined T his is of particular value in those 
atypical and irregular forms of malanal fevers, where 
clinical diagnosis becomes difficult and indefinite, as, for 
instance, when there exist several generations of plas- 
modia in the same affected body, and when these 
different generations do not start at the same time and 
do not finish at the same time their life cycle, as in 
quartana duplex and triplex 

Koch, in a recent lecture before the Colonial Society 
in Berlin, lays justly stress on the importance of sys- 
tematic examination of the blood by experts, so as to 
determine the type and character of the paiasite, because 
—and herein lies the chief burden of Koch’s remaiks — 
the accurate determination of the type of the plasmodium 
should guide the treatment of the case 

It IS within common knowledge that the administration 
of quinine is invaluable in the treatment of ague, but it 
IS eciually known that in some cases its administr.Hion 
IS either of no avail or has proved positively harmful. 

Now, Koch insists on this, that since quinine has the 
power to arrest and inhibit the growth and development 
of the plasmodium, without killing it, the administration 
of the quinine should be so timed that it is capable of 
unfolding its effects at the proper phase in the life cycle 
of the plasmodium, that is about the tune of sporu- 
lation — immediately before the onset of the fever paroxysm 
— or immediately after the germination of the spores 
into the plasmodia — that is immediately after the onset 
of the fever paroxysm These phases can only be deter- 
mined by accurate and systematic microscopic ex- 
amination of the blood in each individual case. 

Also in another direction Koch's remarks are o( value, 
VIZ in drawing renewed attention to the high proliability 
of the View first expressed by Laveran, then maintained 
and expressed with ability by Dr Manson, to the effect that, 
similarly to what has been proved in Texas fever of cattle 
for the tick, so also in human malarial fevers the mosquito 
(or gnat) plays an important part in the transmission and 
spread of the disease, being in fact the instrument by 
which natural inoculation is effected. Thus Koch men- 
tions an island off the coast of German (malarial) East 
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Africa, in which the absence of the mosquito is associated 
with a conspicuous absence of ague It would, however, 
be premature to sweep aside by such observations those of 
many previous writers, according to whom infection with 
the malarial poison occurs both by way of the alimen- 
tary canal (through dnnking water) and of the respiratory 
organs (through air) However this may be, whether 
malarial infection under natural conditions is carried out 
to a large extent by way of inoculation through mos- I 
quitoes , whether the mosquito serves merely as the I 
instrument of infection , or whether it is —as is main- 
tained by Laveran, and notably by Manson — the host of 
the malarial plasmodium ; whether artificial immunity 
against malarial fever is procurable and by what means, 
are some of the questions which, having a principal 
bearing on prevention, ought to receive an immediate 
answer. 

It IS for reasons of this kind that Koch’s great authority 
and weighty opinion are welcome , they ought to stimu- 
late to action those Governments whose possessions in 
tropical and subtropical countries impose on them the 
responsibility of better protecting the health and life of 
their civil and military subjects, a responsibility which 
hitherto, unfortunately, does not seem to have weighed 
heavily on them Our own Indian Government has with 
laudable spirit initiated important work by appointing for 
specific research on malaria an able young military sur- 
geon, Surgeon-Major Dr Ronald Ross While this is a 
beginning, it is small as compared with what is needed to 
meet the case , what is wanted rs a staff of specialists, 
whose systematic and concerted work is required to 
elucidate the many problems connected with the subject 
The Colonial Office also, with its sway over vast malarial 
territories in tropical and subtropical Africa, might do a 
great deal in the matter, considering that the health and 
life of their numerous civil and military servants is 
exposed continually in some of the most notorious hot- 
beds of deadly fevers to dangers which ought to, and 
with advancing exact knowledge might be prevented 
E. Kiein 


THE UNIVERSITY OF LONDON 
COMMISSION BILL. 

'T*HE second reading of the University of London 
Commission Bill last week, without a division, 
should make its passage into law this Session certain 
After the elaborate pains taken by the leaders of the 
irreconcileable graduates to personally instruct members 
of Parliament dunng the week preceding the debate, the 
feeble nature of the actual opposition came as something 
of a surprise. It is dangerous to treat Parliament as if 
It were a body of graduates with a vote to cast at a 
senatorial election, and methods suitable for the one 
kind of campaign are likely to fail in the other, as Sir 
John Gorst made plain, when he referred to the misstate- 
ments of fact which are inseparable from a contested 
election But the danger is by no means altogether 
overpast. Having failed to persuade Parliament To re- 
ject the Bill, Sir John Lubbock and his friends are now 
preparing to do their best to wreck it and to ensure its 
passage in a form which will efiectually prevent the 
University from adding to its present usefulness or 
doing anything to encourage learning and research 
The member fof the University has placed his name to 
two amendments, each of them, if accepted, calculated 
to stultify the labours of half a generation for the advance- 
ment of higher education in the metropolis. To begin 
with he proposes to abolish the thirty-mile limit, which is 
necessary if the reconstituted University is to be a seat 
of learning for London as well as of London. The effect 
of this would be to encourage those provincial Colleges 
at present unconnected with any University to apply for 
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incorporation with London, to delay indefinitely the 
formation of a University for the Midlands — a founda- 
tion much to be desired, and to render impracticable 
the working of the Boards of Studies of the new Uni- 
versity in London— a provision upon which a large part 
of Its efficiency will depend It would be difficult to 
imagine any single amendment which could reach 
further in its evil consequences, or be more destructive 
of the whole purpose of the Bill than this 

But Sir John is not content with making any unity of 
policy unattainable , he is anxious to ensure that as large 
a proportion as possible of the University scholarships 
and exhibitions shall help to maintain the students of 
other seats of learning It has long been one of the 
anomalies of the present University that a large number 
of the scholarships are won by men and women who are 
studying elsewhere than in London, and very frequently 
at other Universities Especially is this the case with 
mathematics, the rewards for which study are almost 
invariably taken by Cambridge men In order to main- 
tain and extend this condition of things, the member 
for the University proposes that external students shall 
be admitted to the examinations for internal students 
Under the dual examination system which the Senate 
will have the power of establishing, by the terms of the 
Bill, should It seem advisable to do so, internal students 
will be admitted to the examinations for external students ; 
and rightly, for these tests, like the present ones, will be 
open to all the world, irrespective of the manner or 
place of study But this is no argument for reciprocity 
in regard to the internal examinations Should an 
internal student win an external scholarship, the Uni- 
versity funds will at least go to the encouragement of 
learning in London itself, but should an external student 
take an internal scholarship, the University chest will, in 
the large majority of instances, be depleted for the 
benefit of some other institution And what is even more 
objectionable, this amendment would divest the internal 
degree of its chief value in the eyes of students and 
the public alike, the guarantee namely which it will give 
under the Bill as it stands, that its holders have under- 
gone a definite course of training and study This 
guarantee is far more valuable in the eyes of those who 
understand educational matters than the difficulty of the 
questions which a candidate may succeed in answering 
during a few days at the close of his studentship, under 
conditions which at best admit a large measure of chance. 

It IS hard to believe that the Colleges will consent 
to take a part in reconstitution on these lines, or that 
Parliament will play into the hands of the wreckers by 
accepting such amendments The proposal to bind the 
hands of the Senate and force them willy-nilly to subject 
external and internal students to the same examination— 
a point to which so much attention was directed in the 
recent debate — is not worth serious argument , for apart 
from Us inherent impracticability, the facultative dual 
examination was the basis of the compromise on which 
the present Bill restSj and to destroy this would be to 
render legislation ineffectual because unacceptable to all 
the teaching bodies interested 


THE SCIENCE AND ART BUILDINGS AT 
SOUTH KENSINGTON 

WfE were able to print last week the text of the 
VV Memorial forwarded to the Government by the 
President of the Royal Academy, pointing out how 
disastrous it would be for the future of Art in this country 
if the new proposals regarding the buildings at South 
Kensington were carried out. As our readers will re- 
member, the same course had already been taken by the 
President of the Royal Society with regard to the Science 
side of the question. 
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We are now enabled to give the names of those who 
have signed the Art Memorial. 


Edward J Poynter, P R.A. 
W. B. Richmond, R.A 
Fredk Goodall, R.A 

G. W H. Boughton, R.A 
Walter W Ouless, R.A 
Ernest Crofts, R. A. 

Thos G Jackson, R.A 
Hamo Thornycroft, R A. 

H. H Armstead, R A. 
Harry Bates, A R A 
Alfred Gilbert, R A. 

Bntun Riviere, R A 

E Onslow Ford, R A 
William Holt, of Oldham 
John M. Jones 
W. P Frith, R A. 

Frank Dicksee, R A. 

Phil R. Moms, A R.A 
George Frampton, A.R A 
Hugh de T. Glaxebrook. 
Luke Fildes, R A 
Val Prinsep, R A. 

Marcus Stone, R A. 

Colin Hunter, A R.A 
G F. Watts, R.A 
John R. Clayton 
Reginald Barratt 
Fredk Smallfield 


Lewis F Day. 

Thos J Grylls 
Morant and Co. 

' L Alma Tadema, R. A 
Andrew C Gow, R A 
Sydney P. Hall. 

Alfr^ I^st. 

John Charlton 
Oliver Murray, A.R A 
C E Johnson 
J Y Hunter 
K. Phene Spiers, F S A 
Gordon Thomson. 

John Tenniel 
Edmd M Wimpens, 
Herbert Schmalz. 

S Melton hisher 


Cyrus Johnson 
Frank Walton 

Ernest A. Watetlow,P R W S 
Walter C Horsley 
Charles Fowler 
J D Crace 
Edwin Bale. R I 
M R. CorbeL 
Edith Corbet. 

W. J Hennessy 
H R Mileham 
James E Grace 
Harold Rathbone 
H R. Hope Pinker. 

H. Cecil Drane 
(, E Wade 
Lionel Cust 
Walter Mcljiten 
Alfred Drury 
fanny W Currey 
W. Hounsom Byles 
L fairfax Mucklcy 
R. Falconer MacDonald 
Elinor Halle 
J Fits Marshall, R B A. 

May E Gordon 
A T Yowell 
Mary Grace 
Henry T Wells 
T Calcott Horsley 
William F Yeames 
Seymour Lucas 
Eyre Crowe, A R A 
G D Ushe 
Thos. Brock 
W Holman Hunt 
Edward Burne Jones 
Arthur Severn 
C E Halle. 

Thos Stirling I.ee 
Glecson White 
Walter Crane 
Carlisle 

W (J Orchardson, R A 


NOTES. 

In the presence of a bnlliant and representative gathering of 
citizens, the freedom of the City of Edinburgh was conferred 
upon Lord Lister on Wednesday, June 15 

Germany owes most of her success in the commercial and 
industrial world to her readiness to act upon the advice of her 
men of science. The German Emperor has just given further 
evidence that he understands the value of scientific opinion in 
matters afiecting national welfare, and recognises the importance 
of technical education, by nominating Prof Staby, of the 
Technical College at Charlottenburg, Prof. Launhardt, of the 
Technical College at Hanover, and Prof. Intze, of the Technical 
College at Aachen, to be life members of the Upper House of 
the Prussian Diet The Timts correspondent at Berlin slates 
that while Prof. Slaby was delivering his lecture at Charlolten- 
burg on Wednesday, he wm interrupted by the receipt of a 
telegram from the Emperor, which he proceeded to read to his 
class. It was in the following terms — “ In recognition of the 
importance which technical knowledge has acquired at the end 
of our century, and in profound respect for the exact sciences in 
general, I wish to confer upon the Technical College of 
Charlottenburg a seat and a vote in the Herrenhaus, and 1 
nominate you as the most fit person to be lU representative. — 
Wilham, LR.” Prof. Slaby, addressing the students, expressed 
his sense of the significance of the step which the Emperor had 
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taken in conferring upon the technical colleges the right of 
representation in the Upper House of the Prussian Diet, a 
privilege which the Universities had long enjoyed 

The preliminary programmes of the sections of the American 
Association for the Advancement of Science are beginning to 
be published. Section A (Mathematics and Astronomy) 
announces twenty-five papers, and reports of five committees. 
Section C (Chemistry) announces that on Tuesday, August 23, 
under the auspices of the American Chemical Society, the 
morning session will be devoted to the subject of analytical 
chemistry, led by Dr P De P Ricketts, of Columbia Uni- 
versity , the afternoon to teaching of chemistry. Dr F P. 
Venable, University of North Carolina. On Wednesday, 
August 24, the Association will make an excursion to Salem ns 
guests of the Essex Institute. On 1 hursday, August 25, the 
morning will be given to inorganic chemistry, levl by Dr H. 
L Wells, Yale University , the afternoon to organic chemistry. 
Dr Ira Remsen, Johns Hopkins University, and the evening 
to physical chemistry. Dr T W Richards, Harvard Uni- 
versity On Friday, August 26 (Harvard Day), in one of 
the Harvard University rooms, the subject of physiological 
Chemistry will be opened by Dr E E Smith, New York i 
President Eliot will deliver an address to the Association at 
large m the evening On Saturday, August 27, the morning 
will be given to agricultural chemistry, led by Dr 11 A, 
Weber, Ohio University , and the afternoon to technical 
chemistry. Dr N W Lord, Ohio University 

The issue of the Revue Setentifique June li contains an 
interesting critical notice of the Royal Society’s International 
Catalogue scheme by M Charles Richet, a well known expert 
in such matters M Richet fears that the ajiathy whitli the 
public manifest towards all such enterprises may make it difficult 
to obtain the necessary funds from subscriptions He cordially 
welcomes the proposal to issue the catalogue in two forms — as 
slips and in book form— but regards the preparation of slips of the 
character suggested as a work of great difficulty on account of 
Its magnitude Being an ardent advocate of the Dewey system, 
he naturally deplores the fact that it has been put aside , but 
yet finally expresses his conviction that all advocates of the 
system will rally, without hesitation, to the system proposed by 
the Royal Society, which, being advocated by such a body, has 
the greatest chance of success Of the scheme as a whole, M 
Richet writes “C’est une tielle ccuvre accomplir ct le 
plan est excellent, dans son ensemble Nous esperons done 
fermement que tous les savants de Prance et de I’etranger 
preteront Icurs concours actif 4 cette magnilique publication ” 
If all receive the proposals in the same generous spirit of appre- 
cuition and self-abnegation, there can be little doubt of the 
success of the enterprise. 

Pros O C Marsh, Yale University, New Haven, has been 
elected a Foreign Member of the Geological Society 

Pboi-. B Grass!, M Hippolyte Lucas, and Dr August 
Weismann have been elected honorary members of the Ento- 
mological Society of London 

The death is announced, at the age of seventy-two, of Sit 
James Nicholas Douglass, F.R.S , late Engineer in-Chief to the 
Hon. Corporation of Trinity House Dunng his tenure of this 
post he carried out many important engineering works both at 
home and abroad, such as the Wolf, Longshijis, Great and 
Little Basses, Eddystone, and Muncoy lighthouses, and he 
effected numerous technical improvements connected with light- 
houses and their illuminating apparatus, as well as in buoys and 
beacons. He was elected a Fellow of the Royal Society in 
1883, and retired from his post at the Tnmty House in 189a. 
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The TittMt reports that the NorwegUn Geographical Society 
gave a banquet last Saturday to ^e expedition under Captain 
Sverdrup, which is on the point of leaving for exploration along 
the north and north-west coast of Greenland. Several of the 
Norwegian Ministers were present, as well as the Presidents 
of the two Houses of Parliament, Dr. Nansen, Prof. Mohn, and 
other distinguished men. 

An international fisheries exhibition, together with an exhibi- 
tion of Norwegian industry, agriculture, art and home industries, 
IS now open at Bergen. The directors of the Society for pro- 
motion of Norwegun fisheries are of opinion that besides the 
many various meetings which will take place during the ex- 
hibition, an Intematioiul Fuheries Congress ought, if possible, 
to be arranged. They therefore Invite Norwe^ansas well as 
foreigners interested in fisheries to join in such a Congress, to 
be held in Bergen on July 18-21. 

According to a report of the French Minister at Stockholm, 
referred to in the Board of Trade Journal, the industry of 
textiles made from peat-fibre has just been introduced into 
Sweden. The fibres, produced from peat by a mechanical 
process, can be mixed m the proportion of 75 per cent with 
pure wool, for the manufacture of yam similar in appearance to 
common woollen yarn 

The Pilot Chart of the North Atlantic Ocean, issued by the 
United States Hydrographic Office for the month of June, shows 
that the ice season has now set in on the Grand Banks, and that 
the amount of icebergs Is equal to the average of past years In 
addition to the ordinary useful information there is a sub-chart 
showing the distribution of atmospheric pressure and the pre- 
vailing winds in the South Atlantic, taken, with some modifies, 
tions, from the Meteorological Atlas of the Deutsche Seewarte 
It shows that a belt of high pressure extends east and west along 
the parallel of 25“ S To the southward the pressure diminishes 
rapidly and with great uniformity, and the decrease is continuous 
as far towards the pole as observations have been carried. Some 
sisefiil general remarks are made as to the system of winds to 
which this high pressure area gives nse m various seasons of 

In the last annual number of the Journal of the Scottish 
Meteorologual Society (vol. xi.). Dr Buchan has published a 
most important paper on the mean atmospheric pressure and 
Ceihpcrature of the British Islands, with twenty-six coloured 
snaps and tables of monthly and yearly values for forty years, 
1856-1895 Fifieen years ago similar data for twenty-four 
years were published, but since that date a large number of 
stations have been added, the total now reaching 400, and a 
more satisfactory inspection of stations has been brought about, 
chiefly by the valuable aid rendered by the Meteorological 
Council, so that better averages are now obtainable This 
monumental work teems with interesting and stnctly trustworthy 
eesults, but we can only briefly refer here to one or two general 
remarks pointed out in the author's instructive discussion The 
most striking feature is the down curving of the annual isobaric 
lines as they cross the Insh Sea and St George’s Channel. 
Another distinct feature of the isobars is the influence of the 
land in increasing the barometric pressure, and the opposite 
influence of the sea in depressing the isobars. In the discussion 
of the temperature observations the author arrives at a con- 
■clwito of great Importance for invalids, vix that where a 
widtM climate b sought, ofienng, in the highest degree the 
combined qu^ties of mildness and dryness, anywhere afforded 
by the British Islands, such a climate la to be found on the 
shores of the Channel, from about Dover to Portland 
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Mr. W. Ernest Cooke, Government Astronomer of 
Western Australia, has forwarded tons particulars received from 
Captain Odman with regard to a remarkably severe storm ex- 
perienced off the north-west coast of Australb between March 
30 and April 3. Captain Odman was eoitfmanding the S S. 
Albany, and evidently passed right into the " eye ” of the storm. 
Strong north east winds were met on April i, and the barometer 
fell until 10 a.m. of the following day, when the weather became 
calm. An hour later the Imrometer rose quickly, and south-west 
winds were experienced. The following extracts from the log 
ate instructive, as showing the characterbtics of wind and 
atmospheric pressure in a rotary storm . — April l, lab 1900, 
12 a.m , barometer 29*58, strong N.E. winds and clear, 
3 p.m , barometer 29*48, blowing N.E. gale with heavy rains , 
II p m , barometer 29 42, wind N E , blowing and raining, 
the force of the wind being indescribable, and continuing 
wth fearful hurricane force up to 10 a. m on 2nd April 2, 
lat. 2000, 10 am., barometer 2780, suddenly and without 
warning it became calm , in fact, we could not feel a breath 
of wind, or tell from which direction it came. The barometer 
then stood at 27*80, and continued stationary till li a m , 
when It suddenly rose to 27*90, and the wind could be heard 
roaring and the sea boiling before we felt it, when it suddenly 
struck the ship from S W , m an entirely opposite direction 
to that previously experienced, and, with the rain, became 
almost as dark as night, and continued to blow at much greater 
hurricane force than it had done before, the barometer still 
rising The gale still continued with violent force up to mid- 
night, the barometer still rising and the wind decreasing from then 
Captain Odman states as a positive fact that the men’s dungaree 
suits and his own canvas one were blown to ribbons during the 
storm. The barometer fell an inch between 6 and 10 a.m on 
April 2, and rose an inch again by 6 p.m Mr Cooke informs 
us that the storm struck the towns of Cossack and Roeburne, 
and almost demolished them Cossack registered 1542 inches 
of ram, Roeburne 14 66, and a place called Whim Creek had 
36*53 inches Mr Cooke failed, however, to trace the storm 
inland He expected it to work overland towards Eucla, at the 
head of the Great Australian Bight, hut no traces of it were per 
ceptible at the inland meteorological stations. 

It may be remembered that m May of last year Dr. Le Neve 
Foster, F R.S , nearly met his death by carbonic oxide poisoning 
while investigating the circumstances atten ding an underground 
fire at the Snaefell Lead Mine, Isle of Man (see Nature, 
vol Ivi p 58) A detailed report upon this mine accident has 
just been published in a Blue Book, and it is not merely a state- 
ment of facts as to the condition of the mine and the method of 
working, but a document containing information which will 
prove of service to persons exposed to the risk of carbonic 
oxide poisoning, and also be of scientific interest to physio- 
logists. Dr Foster points out that although the gas occurs 
occluded in certain rocks and minerals, it has never been found 
as a natural constituent of the atmosphere of mines. He had, 
therefore, to seek for some artificuil source of the poison when 
investigating the accident, and he found sufficient evidence to 
justify the conclusion that the deaths of the twenty victims of the 
Snaefell disaster were due to carbon monoxide produced by 
timber burning m the mine It u startUng to find how small a 
quantity of timber need be burnt to pollute to a dangerous 
extent the passages of a mine. By the combustion of a cubic 
foot of larch, which was the kind of timber employed at Snae- 
fell, enough carbon monoxide is produced to occupy 417 cubic 
feet of space at a temperature of 60* F,, and a pressure of 
30 inches Twenty-five cubic feet of timber contain carbon 
enough to produce sufficient carbon monoxide to give an atmo- 
sphere with i percent, of the noxious gas all through the mine, 
which proportion is quite sufficient to cause almost immediate 
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Ion of coiMcioDineM, followed speedily by death. Dr 
Foster therefore recommends that the linings and fittings of all 
mine shafts and roadways in mines should be made fire-proof, 
or of fire-resisling materials, unJen the shafts and roadways are 
decidedly wet or damp. The use of oxygen in restoring suf- 
ferers from carbonic oxide poisoning is referred to, and the 
suggestion is made that a supply of compressed oxygen should 
be available in every district, and also apparatus for penetrating 
into noxious gases. With Dr. Foster’s report is a report by Dr 
Miller upon physiological effects of carbon monoxide poison 
ing, and an appendix containing statements concerning the 
sensations, symptoms, and after-effects produced by breathing 
the gas. 

Da. ISSATSCHBNKO, of the bacteriological laboratory attached 
to the agricultural department of the Russian Government, has 
just made a preliminary communication on a new microbe 
pathogemc to rats which he has discovered. A disease, which 
assumed epidemic proportions, broke out amongst the tats kept 
for experimental purposes in the laboratory, and from the liver 
and spleen of affected animals a bacillus was isolated, which 
proved on inoculation to be extremely fatal as regards both rats 
and mice Receiving food infected with this organum rats and 
mice invariably succumbed, the former after from eight to four- 
teen days, the latter after from four to eight days. Following 
Pasteur’s example in the case of a bacillus similarly fatal to 
rabbits, attempt^ were made to turn this new microbe to prac 
tical account and utilise it as a living rat poison The results 
so far have not been very encouraging, but further experiments 
are being made m this direction. It is apparently quite without 
effect upon pigeons and rabbits. As regards its ortificul 
cultivation this microbe is very accommodating, growing luxuri- 
antly upon all the customary culture media with the exception 
of potatoes. In microscopic appearance it vanes, as is so often the 
case, according to the nature of the medium in which it has been 
previously grown It is mobile, and is endowed with lateral 
flagella. 

Increasing attention is paid nowadays to the elevation and 
sub soil by those who are in a position to choose their place of 
residence It is true that many circumstances have to be taken 
into consideration in fixing upon a home, and not the least im- 
portant IS the construction of the house itself— more imjiortant, 
probably, than the question of a gravel or clay sub-soil 
Elevation and surroundings, again, may confer advantages not 
to be had in a low-Iying gravel area To those, however, who 
are seeking for homes on particular sub-soils or in particular 
situations the handsome embossed model just published by Mr 
E. Stanford, London, will prove an excellent general guide If 
the more elevated regions of Shooter’s Hill, Sydenham and 
Wimbledon, of Hampstead, Highgate and Harrow, appear to 
stand out in somewhat mountainous form, owing to the 
horizontal scale of one inch to a mile and the vertical scale of 
one inch to a thousand feet, the main features can nevertheless 
be readily grasped. The leading roads and railways are shown, 
the sub-soils are distinctly coloured, and along the margin of 
the model there are sections depicting the underground structure 
of the country The model itself measures 2 feet by i foot 
8 inches, including its frame, and it takes in Barking on the 
north-east, a part of Harrow on the north-west, Ixing Ditton 
on the south-west, and Orpthgton on the south east. The 
model is made of unned steel plate, enamelled in colours, and 
Its price la 151. It has been prepared by Mr. James B Jordan, 
the geology being compiled from the maps of the Geological 
Survey, the work chiefly of Mr Whitaker. House-hunters who 
consult it will see at a glance the advantages to be gamed from 
certain localities, and also the districts that should, if piossible, 
be avoided. For educational purposes in Khools the model 
may prove of considerable service. 
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An interesting address entitled “ Types of Scenery and their 
Influence on Literature," recently delivered at Oxford by Sir 
Archibald Geikie as the Romanes Lecture, has been published 
by Messrs. Macmillan and Co., Ltd. The object of tho 
address was to point out the leading types of scenery that dis- 
tinguish the British Isles, and to show that it u possible to trace 
from each of them an influence upon the growth of English 
literature. For instance. Sir Archibald points out that the English 
lowlands have had a distinct influence upon our literature. 
They are washed by the sea along the whole of their eastern and 
northern borders. Moreover, the coasthne is mdented by 
numerous bays, creeks, and inlets, which furnish many admir- 
able natural harbours. There can be no doubt that this feature in 
our topc^raphy has powerfully fostered that love of the sea which 
has always been a national characteristic To the same cause- 
may be traced that apprecuuion of the poetry of the sea so 
nouceable in our literature For a century after Milton’s time 
poetry became with each generation more polished and artificial. 
When at last a reaction set in, the impulse that led to the most 
momentous revoluuon in the hutory of English poetry came m 
laige measure from the writings of three poets, each of whom 
drew his inspiration from lowland scenery— Cowper, Thomson,, 
and Burns. The uplands, which include the border country of 
England and Scotland, produced the Border ballads, and the 
highlands of Western Argyleshire are portrayed in Macphecson’s 
“ Oanan ” , while the Lake District, also mountainous, claims 
attention for its influence on the progress of national literature, 
for it was amidst its scenery that William Wordsworth was boriv 
and spent roost of his long life. Towards the end of his inter- 
esting address Sir Archibald Geikie remarks — “ It is curious to 
remember that three of the poets whom I have singled out as- 
illustrations of the influence of our lowland, upland, and high- 
land scenery upon our literature have held up the geologist to- 
ridicule. Cowper put that votary of science into the pillory 
among the irreligious crowd, about whose ears the poet loved to 
‘ crack the satiric thong ’ Wordsworth treated the geological 
enthusiast with withenng scorn Scott, with his characteristic 
good humour, only poked fun at him It was reserved for a 
poet of our own day to look below the technical jargon of the 
schools, and to descry something of this wealth of new interest 
which the landscape derives from a knowledge of the history of 
its several parts But Tennyson only entered a little way into 
this enlarged conception of nature. There remains a boundless 
field for some future poetic seer, who, letting his vision pierce- 
imo the post, will set before the eyes of men the inner meaning 
of mountain and glen ’’ 

The twenty sixth annual report of the Board of Directors of 
the Zoological Society of Philadelphia has been received The 
number of visitors to the Gardens of the Society dunng the 
year covered by the report was 173,999 In addition to this, 
125,000 free tickets were issued to the Board of Education for 
the admwsion of pupils of the public schools. The Society’s 
collection of animals numbers 1019, of which 339 are mammals, 
421 birds, 238 reptiles, and 21 batrachians Among the ad- 
ditions to the collection were two young West Indian seals 
(Afenachus trapualu) Although the existence of a peculiar 
species of seal in the Caribbean Sea has been known for several 
centuries, no detailed description has been given of it until very 
recently, and no Uving specimens had been procured until a 
schooner was sent out last spnng by a firm of merchants for the 
purpose of captunng some, which was finally effected on a small 
coral reef off the Campeachy coast of Yucatan These animals 
were distributed among various zoological collections, and three 
were secured by PhUadelphuu It was hoped that observations 
asight be made upon the habits of thu almost unknown species, 
but unfortunately, in ail these cases, the animals were induced 
to take food with difficulty and in small quantity, and they hved 
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only a abort time The genus MoHachnt Includes the present 
species andnne dther found in the waters of the Mediterranean, 
these seals being the only ones belonging to the PkMuUe, or the 
group #ithout external ears, which are found in subtropical 
regions ot the Atlantic. Referring to the death of a male orang 
belonging to the Society, it is noted that though it has more 
than once been pronounced by high authority to be anatomically 
impossible for the orang to maintain an erect attitude without 
touching some means of support, this animal was repeatedly 
observed walking about his eager in an absolutely erect position 
without having his hands m conuct with any fixed object 

WRiriNt. in the annual volume of the Sttzungsbenchte der 
physikaltsch medtctntschtH Sotletal in Erlangtn, Prof E. 
Wiedemann and Dr G C. Schmidt give some noteworthy 
observations on the electric properties of gases In the first 
of their papers the authors discuss the absorption of electric 
oscillations by gases, and arrive at the somewhat remarkable 
result that gases whtch are excited to incandescence by electric 
discharges will absorb electric waves falling on them, even when 
they would not do so if unexcited , but the dark space surrounding 
the kathode is only feebly absorbent of such oscillations, thus 
behaving like a non conductor Prof Wiedemann and Dr 
Schmidt also discuss the effects of Goldstein’s rays (“ kanal- 
strahlcn ”) on electric oscillations, and find that the oscillations 
emanating from a Lecher condenser are absorbed by gases 
which have been excited by these rays 

In a second paper. Prof Wiedemann and Dr. Schmidt 
discuss the view tliat the conduction of electricit) through 
rarefied gases is an electrolytic phenomenon This view is 
negatived by their jiresent observations In some cases, as 
with chlonde, bromide and iodide of mercury, no products of 
electrolysis appeared at the electrodes , m other ca.ves, where 
decomposition did take place, the amounts liberated were 
found not to follow Faraday's Law In a further communication 
to the same journal, Dr. G C. Schmidt discusses the relation 
between fluorescence and photo-electric susceptibility ; the results 
of theK observations do not altogether fiivour the hypothesis of 
Elster and Geitel as to a parallebsm between the two phenomena 

Some of the catalogues published by many photographic firms, 
besides containing useful information on photographic lenses, 
cameras, shutters, SiC , are really works of art of no mean merit 
We have just received the fourth edition of Messrs Newman and 
Guardia’s catalogue, which quite falls into this category if one 
examines the series of illustrated specimens of the work done 
with their so called "N and G." cameras The beauty of these 
reproductions will be fully appreciated by all who peruse this 
book, the half tone blocks having been produced by the Swan 
Electric Engraving Company —Messrs. Ross, Ltd., have also 
forwarded to us their catalogues for the present year, containing 
a mine of information about lenses, cameras, &c , of every 
conceivable kind, and nuny other optical instruments which this 
firm manufactures. 

In the Bollettmc dtUa SocutH Stsmologiea /lahana(yo\ 111 
No 8) a list of earthquakes observed in Greece during the year 
1897 (January-June) is given by S. A Papavasiliou, in con- 
tinuation of the catalogue compiled by the author before his 
retirement from the observatory at Athens. The number of 
shocks recorded during the six months is about 13a Other 
papers are .—A new contour map of the central crater of Etna, 
by A. Ricc6 ; seismoscope with clock, by C Guzzanti, de- 
scribing an arrangement for starting mechanically a clock, 
previously set at a known time ; seismology and palaeography, 
by E Oddone ; notices of earthquakes recorded in Italy (May 
33-June 11, 1897), by G. Agamennone, the most important 
bemg the Ionian Sea earthquake of May 38-29, <tnd earthquakes 
of distant origin oa May 33-24, 24-25, and June 3 
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A NEW part (voL 11. Isopnda, part ix. x.) of Prot G. O 
Strs' monograph on the “ Crustacea of Norway " has just been 
issued by the Bergen Museum The Munnopaldae are concluded 
in this new part, which also contains descnptkms of members of 
the tribe of Oniscoida, four famibes of which are represented in 
the fauna of Norway. 

The second volume of the Cape Photographic “ Dutch- 
musterung," by Dr David Gill, F.R S , and Prof. J C. 
Kapteyn. has just been published as vol. iv. of the Annals of 
tkt Capo Obstrvatory The arrangement of the Stars in the 
catalogue is precisely similar to that of vol 1., recently reviewed 
in these columns (p 513). The new volume contains the positions 
of stars m the zones - 38° to - 52°. 

Mr T Chalki ev Pai mer has an interesting note in the 
Proceedmgs of the Academy of Natural Sciences of Phila 
delphia, on the peculiar movements ol the diatom Eunotia major, 
which he considers to be connected with an actual process of 
assimilation or elimination of oxygen, and to be produced by 
special pseudopode like organs; these he calls “coleopodia,” 
and he believes them to be present also in other diatoms 
belonging to the Fragilariem. 

The fourth German edition of Dr A Classen’s work on 
“ Quantitative Chemical Analysts by Electrolysis ” differs from 
the previous editions in several respects, among which may be 
mentioned the insertion of a section devoted to theory, and the 
addition of descriptions of various measuring instruments and 
electrolytic experiments The revision was carried out with the 
assistance of Dr W Ixib ; and the authorised English transla- 
tion of the revised and enlarged edition, prejiared by Prof W 
H Herrick and Dr, B B. Boltwood, has been published by 
Messrs J Wiley and Sons t London Chapman and Hall, Ltd ). 
The book is a more complete, scientific and logically arranged 
work than heretofore, and is altogether a useful manual on 
electro-chemical analysis The illustrated account of the Electro- 
chemical Institute at Aachen, where Drs Classen and Lob are 
at work, should lead to the foundation and equipment of similar 
institutions here for purposes of instruction and research in this 
most important branch of science It should not be left to 
Germany to extend and apply the principles discovered by Davy 
and Faraday 

Reports of papers read before the Royal Society of Edin- 
burgh regularly appear in the columns of Nature shortly after 
the papers are read, so it is unnecessary to do more now than 
briefly refer to the papers which appear in their complete form 
in the Jransaettons of the Society for the sessions 1S95-96, 
1896-97 Among the subjects and authors of papers in the 
volumes are the following .—Observations on the phonograph, 
by Prof J G M’Kendnck ; the strains produced in iron, steel, 
and nickel tubes in the magnetic field, by Prof C G Knott , 
the temperature variation of the magnetic permeability of mag- 
netite, by Dr. E, H Barton , the weather, influenza, and 
disease, by Dr A Lockhart Gillespie , torsional oscillations of 
wires, by Dr W Peddle j the meteorology of Edinburgh (two 
papers), by Mr. R C. Mossman ; some nuclei of cloudy con- 
densation, by Mr John Aitken (in this paper Mr Aitkenahows, 
by experiments on the effect of sunshine on the gases in the 
atmosphere, that it is possible for cloudy condensation to take 
place in the absence of dust) ; the fossil flora of the Yorkshire 
coal field, by Mr. Robert Kidston , and the automatic linear 
transformation of a quadne, by Dr Thomas Muir. The Pro- 
ceedings of the Society (vol xxii } contain several papers by 
Lord Kelvin ; notes on specimens of rock from the Amtaretic 
Regions, by Sir Archibald Geikie ; observations of instrumental 
dbturbances at the Colaba Observatory during the Indian earth- 
quake of June 13, by Mr N. A. Moos ; the velocity of graded 
I actions, by Dr. James Walker, and other papers. 
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The kdditioni to the Zoological Society’s Gardena dunn|; the 
pait week include a Guinea Baboon {Cynocephatus sphmx) from 
West Africa, presented by Captain C. C Wyatt j three Common 
Marmosets (Hapalt Jacthus) from South-east Bratil, presented ^ 
by Colonel A H. Maclean : two White tailed Gnus (Couno 
tkaits gnu, 6 9 ) from South Africa, presented by Mr C D 
Rudd ; a Cape Zonlla (Ictonyx tortlla), a Little Ichneumon 
(Htlogalt parvula), a Spotted Eagle Owl (Bubo maculosus) from 
South Africa, presented by Mr J E Matcham ; two South 
African Kestrels (Itnnuntulus rupuolus) from South Africa, 
presented by Mr. C. Southy , a Naked-footed Owlet (Athtne 
noilua), European, presented by the Hon Mrs. Barrington , 
two Senegal Parrots (Pnecephalus sentQa/us) from West Africa, 
presented by Miss E L. Barford j four Fieldfares {7’HrJus 
pxiarts), a Black Guillemot ( Vrta grylle) from Christinnsund, 
North Norway, presented by Dr R B Sharp , an Indian 
Python (Python molurut) from India, presented by Mr 
Percival P'. Tuckett , a Four-lined Snake (Coluber quator 
hneatus), European, presented by Mr. J W Temple : twelve 
Algenan Skinks (Eumeces algenensis) from Algeria, presented 
by Mr. Robert S Hunter ; a Malabar Squirrel (Seturus 
maxtmus, var dealbatus) from India, two P'orster’s Ceratodus 
{Ceratodus forsteri) from Australia, deposited j a Crowned 
Partridge (Rollotm cnstalus) from Malacca, four Common 
Cormorants (Phalacrocorax carbo) from Holland, two Cereopsis 
fleese (Cereopns nooxt hoUandta'), two Forster’s Ceratodus 
(Ceratodus forsteri) from Australia, purchased, three Tri 
angular-spotted Pigeons (Cotumba maculosa), bred in the 
Gardens. 


OUR ASTRONOMICAL COLUMN 
Come is now Visible —Last week it was noted in these 
columns that Mr. Coddington had discovered a comet in the 
position K A. i6h J4m 45 93 , and Declination (South) 25° 
14' 20" Circular (No 7) of the Centralstelle gives the 
elements and ephemeris ul the comet, based on the iMsitions 
observed on June II, 13 and 1$, and calculated by Prof A. 
Berberich The former are os follows — 

T = 1898 August 4 478 Berlin M T 


The comet will thus gradually brighten as July is approached, 
but takes a somewhat southerly course. 

Another Kiel telegram, dated June 18, tells us that Perrinc 
found Wolf’s comet on June 16, at I5h 5 3m Lick mean time, 
in position — 

R.A 2h, tOm 19s , and Declination -H 19° 42' 44’ 

Still another and last telegram from Kiel, dated June 19, 
informs that comet Giacobiin was seen on June 18 at I3h Nice 
mean time in the position of Right Ascension 20I1 36m. 30s. and 
Declination -21“ 14’ o". 

The 40 INCH Veknes Refractor — Prof Barnard, writing 
in the Astronomical Journal (No 436) with resiiect to a series 
of measures of the satellite of Neptune, gives an interesting 
account of the behaviour of the Yerkes telescope Actual observ 
ation was not possible until the best season was essentially over, 
but It was found that even a part of this unfavourable weather 
permitted the power of the telescope to bt testeil On one or two 
occasions, when observing double stars, he was able to use 
powers of several thousand diameters, and on one date he em- 
ployed a power of 3750 with good success The object-glass he 
finds entirely free from any form of ghost, and the definition is 
at times very good, showing, as he says, that “ this last great 
work of Alvan Clark is one ot his noblest monuments ” The 
driving clock moves the great tube with such perfect steadiness 
that he was astonished at the result, and so stable is the mount- 
ing of the instrument that the eHect of the clock, rewinding itself 
automatically at periods of ih 48m , docs not in the least inter- 
fere with micrometer work Very satisfactory also are the 
electrical contrivances at the eye end for clamping and slow 
motion , the clock takes up the tube upon the application of the 
I electric clamp in Right Ascension perfectly instantaneously, and 
the slow movement is so exact that a star can be brought from 
the edge of the field and stopped instantly behind the micro 
meter wire, the motion being about i' in 8 seconds Prof 
Barnard further mentions the ease with which the instrument can 
be handled , as an instance, he says that he placed the telescope 
on the west side of the pier in position of -1- 50“ declination, 
and by means of the electnc motors he moved it on the other 
side of the pier to the same Declination in im 30s An im- 
portant addition to the dome is the wind-break This consists 
of two curtains working on endless chains, one rising from the 
base of the slit, and the other passing through the zenith from 
I the rear With these, excepting at low altitudes and right in 
the face of the wind, the tube is always perfectly protected even 
on the windiest nights. 


206 851 
73 587 
76 48 3 J 


„„ - y — ■ — _ Declm- 

(South) of about 32°, we do not give the ephemeris This 
comet was independently discovered by Dr W. Pauly in 
Bucharest on June 14. 

We have received two telegrams from Kiel concerning another 
comet, Perrine (June 14) The former gives the observation 
made on June I4 at Lick mean time ish 16 Om , giving the 
position Right Ascension 3h 29m and i 3 eclination + 58^36', 
the latter showing the position to be Right A.scension 
3h. 34m. 58s. and Declination -f 58’ 24' 2" at Lick mean time 
I4h lam on June 15 A Circular (No 5) from the Central- 
stetle gives us the elements and ephemeris calculated by Perrine 
and Aitken from the observations made on June 14, 1$ and 16 
These are .— 

Elements 

T = 1898 August 17 40 Greenwich M T 
w - 196* 46 ] 
n = 266 6 h 1898 o 
I = 69 42 j 
q = 07418 

Ephemerts for I2h Greeenunch M.T, 
tS»8. R A DccI Br 

June 20 4 * 5 * +57 iS »’*8 

24 .. 4 *5 24 55 56 

28 4 48 48 54 *0 

July 2 .. 5 10 o ■b5a 27 1 72 
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Variable Stars of Short Period —Prof E C Picker- 
ing describes in a Harvard College Observatory Ctrcular (No 
29) a very simple means of detecting variables whose periods 
are short if the observer is provided with a telescope mounted 
cquatorially and a fairly good driving cluck The method is so 
simple and complete tlmt it has probably been tried before, 
although, so far as we know, no mention of it has come under 
our notice The idea 1$ to expose a photographic plate in a 
telescope, the clock of which is working somewhat fast, and at 
intervals of ten and fifty minutes to alternately expose and 
cover the lens by an electneal attachment. Prof. Pickenng de 
scribes one of the plates so exposed An 8 x 10 plate was ex- 
posed in a telescope with a Cixike anastigmatic lens, aperture 
2 6 cm and focal length 33 3 cm and eight successive images 
of each star were obtain^ in the period of about eight hours. 
The plate covered a region of about 33" square, and a portion 
of It, shown in the Circular, indicates the variable intensity of 
the images of the star U Cephei, while those of the neighbour- 
ing stars show no such variations. 

On this scale forty plates would cover the whole sky from 
north to south pole, and Prof Pickering pro|)oses to undertake 
this work as soon as the best method of taking the plates lias 
been determined. By the above plan it is hoped to secure a 
complete list of all variable stars of short penixi brighter than 
the ninth magnitude at maximum, whose variation exceeds half a 
magnitude, and whose period is less than a day In such a 
sweep, probably, many other variable stars of longer penod, and 
stars of the Algol type will be discovered 

The beauty of the above method lies in the simple equipment 
that IS necessary to obtain results of considerable vidue. It will 
be noticed that the method is a differential one, cIoskIs passing 
across the field of view during an exposure affecting all the 
photographic images alike. 
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The Oxford Universitv Ombrvatory.— Tfc« twtnijr- 
tUrd unwil report of the vUiton of the Univerelte Obierv- 
•tory eppeen u • recent number (June 14) of the Oxfari 
Vimmity GautU The report refen to the period from June 
I, 1897, to May 31, 18^, and exhibits the state of the observ- 
atory on the last-named day. One of the main points referred 
to by Prof Turner in the report, is that of the necessity of cdm- 
pletinn the observatory by attacMim to it a residence. This, 
he points out, is urgent, since it u most imperative that the 
official staff shouid be as near their work as possible when both 
routine observational work and students have to be dealt with 
Prof. Turner refen to a veiy curlpua accident that occurred to 
the level belonging to the Barclay transit circle that is used for 
time determinations, which m well worth repeating. “The 
stnding level, weighing 19 lbs., which wu suspended over the 
instrument by means of a cord, pulley and counterpoise, fell 
(from its usnal position when not in use near the roof) a distance 
of three or four feet on to the instrument, owing to the snap- 
ping of the cord It was found the next morning standing 
upright, with its feet on the pivot covers as if in position for 
an observatioa The blow had thus been received by the pivot 
covers, and no other part of the instrument had apparently been 
damaged or even struck The brass tube of the level itself was 
shattered, but the glass-tube inside was not broken I" Surely 
this is quite a unique accident ? 

The measurement and reduction of the plates for the Astro- 
graphic Catalogue seem to be proceeding apace, an average of 
39$ I measures of the star positions and magmtudes being made 
every week, the total numMr for the year b«ng 205,443 The 
main result of the year's work is that the prospects of achieving 
the oldect aimed at are brighter than previously this was, as 
Prof. Turner states, that by the middle of 1501 we may be ready 
to furnish, or demand, the positions and magnitudes of the 
brighter stars in zones -)■ 24° to -I- 32° to the number of some- 
thing like a quarter of a million The speed at which these 
measures can be made, can be nthered from the statement that 
“ whereas at first thirty or forty star-measures an hour was 
thought fair work, the more skilful can now measure 150 
per hour or more ” The new photographic transit circle 
has involved much experimental work, and is proceeding 
satisfiactonly. 


Thb Supposed Variabi e Y A<juii p —In the series of 
measures to determine the light curves of variable stars of short 
period north of -40' Declination with the meridian photometer, 
the curve of the star + lo° 3787 was not found to be smooth 
This star had previously been catalogued by Chandler as vary- 
ing from }’3 to 57 in a period of 4-986 diys. It was also 
suspected oy Gould, confirmed by Chandler 1894, and also by 
YendelL Mr. Wendell has recently made some observations 
(Harvard Celltgt Obstrvatery Circular, No. 30) with the photo- 
meter attached to the l5-incn equatorial telescope, on six nights 
in May last, eighty sittings being made each night, the com- 
parison sur employed being -l-io'’ 3784 The mean of the 
differences of niagnitude showed very little vanation, and, as 
Prof Pickenng states, fails to show any evidence of lanaDon, 
since deviations of a tenth of a magnitude may be ascribed to 
errors of observation. Since it is “ impossible to prove that the 
light of a star never changes, this star may still be an Algol 
variable with a short time of variation, or the period may be 
entirely wrong.” 


COMPANIONS OF ARGON.' 


'P'OR many months past we have been engaged m preparing 
a large quantity of argon from atmospheric air by aosorb- 
g the oxygen with red-hot copper, and the nitrogen with 
magnesium. The amount we have at our disposal is some 18 
litres. It will be remembered that one of us, in conjunction 
with Dr. Norman Collie, attempted to separate argon into light 
and heavy portions by means of diffiision, and, although there was 
a slight difiercnce* in density between the light and the heavy 
portions, yet we thought the difference too sll^t to warrant the 
conclusion that argon is a composite substance. But our 
experience with helium taught us that it m a matter of the 


I " On tht CoaiiiaDioiu of Argon " By Wllllain Rtnnay, F.R S., and 
Morris W. Tiavan. Paper read at tbs Royal Socisty, June 16. 
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greatest difficulty to separate a very small portion of a heavy 
gas from a large admixture of a light gas t and it therefore 
appeared advisable to rc-investigate argem, with the view of 
ascertaining whether it is indeed complex. 

In the meantime, Dr. Hampson haa placed at our disposal his 
resources for preparing large quantities of liquid air, and it was a 
simple matter to llquefo the argon which we had obtained by 
causing the liquid air to boil under reduced pressure. By means 
of a two-way stopcock the argon was allowed to enter a smaU 
bulb, cooled by liquid air, after passing throsmh purifying re- 
agenta The two-way stopcock was connected with mercury 
gas-holders, as well as with a Tbpler pump, by mearu of which 
any part of the apparatus could be thoroughly exhausted. The 
argon separated ax a liquid, but at the same time a considerable 
quantity of solid was observed to separate, partially round the 
sides of the tube, and partially below the surface of the liquid. 
After about 13 or 14 btres of the argon had been condensed, the 
stopcock was closed, and the temperature was kept low for some 
minutes in order to establish a condition of equilibrium between 
the liquid and vapour. In the meantime the connecting tubes 
were exhausted, and two fractions of gas were taken off by lower- 
ing the mercury reservoirs, each fraction consisting of about 50 
or 60 cubic cm These fractions should contain the light gas 
In a previous experiment of the same kind a small fraction of 
the light gas had been separated, and was found to have the 
density 17 2 The preuure of the air was now allowed to 
rise, and the argon distilled away into a separate gas holder. 
The white solid which had condensed in the upper portion of 
the bulb did not appear to evapomte quickly, and that portion 
which had serauated in the liquid did not ^rceptibly diminish 
in amount 'Towards the end, when almost all the air had 
boiled away, the last portions of the liquid evaporated slowly, 
and when the remaining liquid was only sufficient to cover the 
solid, the bulb was placed in connection with the Topler 
pump, and the exhaustion continued until the liquid nad 
entirely disappeared Only the solid now remained, and the 
pressure of the gas in the apparatus was only a few millimetres. 
The bulb was now placed in connection with mercury gas- 
holders, and the reservoirs were lowered. The solid volatilised 
very slowly, and was collected m two fractions, each of about 
70 or 80 cubic cm. Before the second fraction had been taken 
off, the air had entirely volatilised, and the jacketing tube 
had been removed After about a minute, on removmg the 
coating of snow with the finger, the solid was seen to melt, 
and volatibse into the gas-holder 

The first fraction of gas was mixed with oxygen, and sparked 
over soda. After removal of the oxygen with phosphorus it 
was introduced into a vacuum tube, and the spectrum examined. 
It was characterised by a number of bright red lines, among 
which one was particularly bnlliant, and a brilliant yellow line, 
while the green and the blue lines were numerous, but com- 
paratively inconspicuous The wave-length of the yellow line, 
measured by Mr Baly, was 5849 6, with a second order grating 
spectrum. It is, therefore, not identical with those of s^ium, 
helium, or krypton, all of which equal it in intensity. The wave- 
lengths of these lines are as follows — 


Na (D,) 
Na (D.) 
He (D.) 
Kr (DJ 
Ne (D.) 


The density of this gas, which we propose to name “ neon” 
(new), was next determined. A bulb of 32 -35 cubic cm. 
capacity was filled with this sample of neon at 61 a 4 mm. pres- 
sure, and at a temperature of 19*92° it weighed 0-03184 gram 

Density of neon 1467 

This number approaches to what we had hoped to obuin. 
In order to bnng neon into its position in' the pmodic table, a 
density of 10 or II is required Assuming the density of argon 
to be 20, and that of pure neon 10, the sample contains 53-3 
percent of the new gas. If the dei^ty of neon be taken as 11, 
there is W'2 per emit, present m the sample. The fact that the 
densi^ has decreased from 17*2 to 14 7 shows that there is a 
considerable likelihood that the gu can be further purified by 
fractionauon.* 

1 June >i —Aftsr a prtIUiiinwi- rractionation, ths dsosity has bean suit 
funnar raducad to 13 j 
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That thti gas U a new one is sofiicientlv proved, not merely 
by tht novelty of iu spectrum and by its low density, but also 
by its behaviour in a vacnum-tube. Unlike helium, argon, and 
krypton, it u rapidly absorbed, by the red-hot aluminium 
elecuodes of a vacuum-tube, and the appearance of the tube 
changes, as pressure &IU, from csurmine red to a most brilliant 
oraiwe, whicn is seen in no other gas. 

Vrt now come to the gas obtained by the volatilisation of 
the white solid which remained after the liquid argon had boiled 

introduced into a vacuum-tube it showed a very com- 
plex spectrum, totally differing from that of argon, while re- 
sembling It in general character. With tow dupersion it 
appeared to be a banded spectrum, but with a grating, single 
br^ht lines appear, about equidistant through the spectrum, the 
intermediate s^ce being filled with many dim, yet well-defined 
lines. Mr Baly has measured the bright lines, with the follow- 
ing results The nearest argon lines, [as measured by Sir William 
Crookes, are placed in bra^ets 


Reds very feeble, not 
measured 

First green band, first 
bright line 




563* S 

(5651 • 

5619) 

First raeen band, second 
bn^t line 

First green band, third 
bright line 

55830 

(5619 

5567) 

55370 

(5557 

5320) 

Second green band, first 
bright line 

51630 

(S«<»5) 


Second green band. 



second bright line 

5126 s 

(5165 

5065) 

First blue band, first 




bright line 

First blue band, second 

4733 5 

(4879) 


bnght line 

Second blue band, first 

47lf5 

(4701) 


bnght line 

Thitcl blue band (first 

4604*5 

(4629 

4594) 

Fourth blue band (second 

43140 

(4333 

4300) 

order) 

Fifth blue band (first 

4213 5 

(4251 

4201) 

order), about . 

3878 

(3904 

3835) 


The red pair of argon lines was faintly visible in the spectrum 
The density of this gas was determined with the following 
results —A globe of 32 '35 c c capacity, hlled at a pressure of 
765 o mm , and at the temperature 17 43“’, weighed 005442 
grams The density is therefore 19 87 A second determination, 
made after sparking, rave no different result This density 
does not sensibly differ from that of argon 
Thinking that the gas might possibw prove to be diatomic, 
we proceeded to determine the ratio of specific heats — 


Wave-length of sound in air 34 18 

„ gns 31 68 

Ratio for air l 408 

„ gas I 660 

The gas is therefore monatomic. 

Inasmuch as this ^ differs veiy markedly from argon in its 
spectrum, and in its oehaviour at low temperatures, it must.be 
regarded as a distinct elementary substance, and we therefore 
propose for it the name “ metaigon ” It would appear to hold 
the position towards argon that mckel does to coWt, having 
approximately the same atomic weight, yet different properties. 

It must have been observed that krypton does not appear 
during the investigauon of the higher-boihng fraction of argon 
This u probably due to two causes. In the first place, in order 
to prepare it, the mampulatlpn of air, amounting to no less 
than 60,000 times the volume of the impure samme which we 
obtained was required i and in the second place, wiule metargon 
IS a solid at the temperature of boiling air, krypton is probably 
a liquid, and therefore more easily volatilised at that temperature 
It may also be noted that the olr from which krypton nas been 
obtained had been filtered, and so freed from metargon A 
full account of the spectra of those gases will be published in 
due course by Mr. E C. C. Baly 

University College, London. 
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OJV THE STABILITY OF THE SOLAR 
SYSTEMS 

A LL persona who interest themselves m the progress of 
celestial mechanics, but can only follow it in a general 
way, must feel surprised at the number of times demonstrations 
of the stability of the solar system have been miule 

Lagrange was the first to establish it, Poisson then gave a new 
proof ; afterwards other demonstrations came, and others will 
still come Were the old demonstrations insufficient, or are the 
new ones unnecessary ? 

The astonishment of these persons would doubtleu be in- 
creased if they were told that perhaps some day a mathematician 
would show by ngorous reasoning that the planetary system is 
unstable. This may happen, however ; there would be nothing 
contradictory in it, and the old demonstrations would still retain 
their value. 

The demonstrations are really but successive approximations ; 
they do not pretend to strictly confine the elements of the orbits 
within narrow limits that they may never exceed, but they at 
least teach us that certain causes, which seemed at first to compel 
some of these elements to vary fairly rapidly, only produce in 
reality much slower variations 

The attraction of Jupiter, at an equal distance, is a thousand 
times smaller than that of the sun , the disturbing force is there- 
fore small ! nevertheless, if it always acted in the same direction. 
It would not fail to produce appreciable effects But the direc- 
tion IS not constant, and tnis is the point that Lagrange 
established After a small number of years two planets, which 
act on each other, have occupied all possible positions in their 
orbits ! in these diverse positions their mutual action is directed 
sometimes one way, sometimes m the opposite way, and that in 
such a fashion that after a short time there is almost exact com- 
l^iensation. The major axes of the orbits are not absolutely 
mvanable, but their variations are reduced to oscillations of 
small amplitude about a mean value 

This mean value, it is true, is not rigorously fixed, but the 
changes which it undergoes are extremely slow, as if the force 
which produces them was not a thousand times, but a million 
times smaller than the solar attraction One may, therefore, 
neglect these changes, which are of the order of the square of 
the masses. As to the other elements of the orbits, such as 
the eccentricities and the inclinations, these may acquire round 
their mean value wider and slower oscillations, to which, how- 
ever, limits may easily be assiraed. 

This IS what Lagrange and Laplace pointed out, but Poisson 
went further He wished to study the slow changes experienced 
by the mean values— changes to which I have already referred, 
and which his predecessors had at first neglected. He showed 
that these changes reduced themselves again to periodic oscilla- 
tions round a mean value which is only liable to variations a 
thousand times slower 

This was a step further, but it was still only an approxima- 
tion. Since then further advance has been m^c, but without 
arriving at a complete definitive and rigorous demonstration 
There is a case which seemed to escape the analysis of 
Lagrange and Poisson If the two mean movements are com- 
mensurable among themselves, at the end of a certain number 
of revolutions, the two planets and the sun will be found in the 
same relative situation, and the disturbing force will act m the 
same direction as at first The compensation, to which I have 
referred, will not any more be produced, and it might be feared 
that the effects of the disturbing forces will end by accumulating 
and becoming very considerable More recent works, amongst 
others those of Delaunay, Tisserand, and Gylden, have shown 
that this accumulation does not actually occur The amplitude 
of the oscillations is slightly increased, out remains, nevertheless, 
very small. This particular case, therefore, does not escape the 
general rule. 

The apparent exceptions have not only been dispensed with, 
but the retd reasons of these compensations, which the founders 
of celestial mechanics had observed, have been better explained. 
The approximation has been pu^ed further than was done by 
Poisson, but It IS still only an approximation 
It can be shown, m certain particular cases, that the elements 
of the orbit of one planet will return an infinite number of times 
to very nearly the initial elements, and that is also probably true 
in the gener^ case ; but it does not suffice It should be linown 

> Translation of a paper, bv M H PomcarS, in the Aumnatn du Burtsu 
Je$ LmeilMtUt, iSgS 
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that thcM element! will not only t^ain their original value!, but 
that they will never deviate much from them 

Tbi! lait demonstration has never been given in a definite 
manner, and it is even probable that the proposition is not stnctly 
true The statement that it true, is that the elements can onl^ 
deviate extremely slowly from their original values, and thu 
after a long interval of time. To go further, and affirm that 
these element! will remain not for a vtry long Itmo, but alwayt 
confined within narrow limits, is what we cannot do. 

But the problem does not take this form. 

The mathematician only considers fictitious bodies, reduced 
to simple material points, and subject to the exclusive action of 
their mutual attractions, which ngorousiy follows Newton’s law 
How would such a system behave, would it be stable ? This is 
a problem which is as difficult as it is interesting for an analyst 
But It IS not one whKh actually occurs in nature. Keal bodies 
are not material points, and they are subject to other forces 
than the Newtonian attraction These complementary forces 
ought to have the effect of gradually modifying the orbits, even 
when the fictitious bodies, considered by the mathematician, 
possess absolute stability. 

What we must ask ourselves then is, whether this stability 
will be more easily destroyed by the aim|>le action of Newtonian 
attraction or by these complementary forces. 

When the approximation shall be pushed so far that we are 
certain that the very slow variations, which the Newtonian 
attraction imposes on the orbits of the hctitious bodies, can 
only be very small during the time that suffices for the comple- 
mentary forces to destroy the system ; when, I say, the 
approximation shall be pushed as far as that, it will be useless 
to go further, at least from the point of view of application, and 
we must consider ourselves satisfied 

But it seems that this point is attained i without quoting 
figures, I think that the effects of these complementary forces 
are much greater than those of the terms neglected by the 
analysts in the most recent demonstrations on stability 

Let us see which are the most important of these complementary 
forces. The first idea which comes to mind is that Newton’s 
law IS, doubtless, not absolutely correct ; that the attraction is not 
rigorously proportional to the inverse sr^uare of the distances, 
but to some other function of them In this way Prof Newcomb 
has recently tried to explain the movement of the perihelion of 
Mercury But it is soon seen that this would not influence the 
subility It IS true, according to a theory of Jacobi, that there 
would be instability if the attraction were inversely proportionate 
to the cube of the distance It is easy by rough reasoning to 
account for this ; with such a law, the attraction would be great 
for the small distances and extremely feeble fur great distances 
If therefore, for any reason, the distance of one of the planets 
from the central b^y were to increase, the attraction would 
diminish rapidly until it would not be capable of retaining the 
planet in us orbit But that only takes place with taws very 
different from that of the square of the distances. All laws, 
near enough to that of Newton’s to be acceptable, are equivalent 
from the stability point of view 

But there is another reason which opposes the theory that 
bodies move without ever deviating muen from their original 
orbits. According to the second law of thermodynamics, known 
by the name of Carnot’s Principle, there is a contmual dissipa- 
tion of energy, which tends to lose the form of mechanical work 
and to take the form of heat. There exists a certain func- 
tion called entropy, which it is unnecessary to define here ; 
entropy, according to this second law, either remains con- 
stant or diminishes, but can never increase When once it has 
deviated from its original value, which it can only do by 
diminishing, it can never return again, os it would have to 
increase. The world consequently could never return to its 
onginal state, or to a slightly different state, so soon as its 
entropy has changed It is the contrary of stability. 

But the entropy diminishes every time that an irreversible 
phenomenon takes place, such as the friction of two Solids, the 
movement of a viscous liquid, the exchange of heat between 
two bodies of different temperatures, the heating of a conductor 
by the passage of a current. If we observe, then, that there is not 
in reality a reversible phenomenon, that the reversibiiity is only 
a limiting case — an ideal case which nature can more or tm 
approach but can never attain— we shall be led to conclude that 
instabihty u the law of all natural phenomena 

Are the movements of the heavenly bodies the only ones to 
escape 7 One might believe it by seeing that they move in a 
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vacuum, and are thus free from fnclion But is the intes- 
planeta^ vacuum absolute, or do the bodies move in an ex- 
tremely attenuated medium of which the resistance is extremely 
feeble, but nevertheless is capable of offering resistance 7 

Astronomers have only been able to explain the movement of 
Encke's comet by supposing the existence of such a medium. But 
the resuting mMium which would account for the anomalies 
of this comet, if it exists^ is confined to the immediate neigh- 
bourhood of the sun. This comet would penetrate it, but at wie 
distances at which the planets are, the action of this medium 
would cease to make itself felt, or would become much more 
feeble. As an indirect effect, it would accelerate the move- 
ments of the planets ; losing energy, they would tend to fall on 
the sun, and by reason of spier's third law the duration of the 
revolution would dimmish at the same time as the distance to 
the central body. But it is impossible to form an idea of the 
rapidity with which this effect would be produced, as we have 
no notion of the density of this hypothetical medium 

Another cause to which I am now going to refer must have. 
It seems, a more rapid action It had for some time been 
imagined, but was first more especially brought to light by 
Delaunay, and afterwards by G ETarwin 

The tides, which are direct consequences of celestial move- 
ments, could only stop if these movements ceased. But the 
oscillations of the seas are accompanied by friction, and conse- 
quently produce heat This heat can only be borrowed from the 
energy which produces the tides — that is to say, to the vts viva 
of the celesUai bodies We can therefore foresee that, for this 
reason, ihtn vts viva is gradually dissipated, and a little reflec- 
tion will enable us to understand by what mechanism. The 
surface of the sens, raised by the tides, presents a kind of wave 
If high tide took piace at the time of the meridian passage of 
the moon, this surface would be that of an ellipsoid, the axis of 
which would pass through the moon Everything would be 
symmetrical in relation to this axis, and the attraction ot the 
moon on this wave could neither slow down nor accelerate the 
terrestrial rotation This is what would happen if there were 
no friction , but in consequence of this fnction, high tide is late 
on the moon's meridian passage ; symmetry ceases , the attrac- 
tion of the moon on the wave no longer passes through the 
centre of the earth, and tends to stow down the rotation of our 
globe 

Delaunay estimated that, for this cause, the length of the 
sidereal day increases by one second in a hundred thousand 
years It is thus he wished to account for the secular acceler- 
ation of the moon’s motion. The lunation would seem to us to 
become shorter and shorter, because the unit of time to which 
we ascribed it, the day, would become longer and longer. 

Whatever we may think of the figures given by Delaunay, 
and the explanation which he proposes for the anomalies 
of the moon's movement, it is difficult to dispute the effect 
produced by the tides. 

It is just this that may help us to understand a well known 
but very surpnsing fact It is known that the period of rotation 
of the moon is exactly equal to that of its revolution ; in such a 
way that, if there were seas on this body, they would have no 
tides — at least, tides due to the attraction of the earth , because 
for an observer situated at a point on the surface of the moon, 
the earth would be always at the same height above the horison. 
It IS also known that Laplace tried to explain this cunous 
coincidence How can the two velocities be exactly the same ? 
It IS exceedingly improbable that this strict equality is due to 
mere chance LApUce supposes that the moon has the form of 
an elongated ellip^id ; this ellipsoid behaves like a pendulum- 
which would be in equilibrium when the major axis is directed 
along the line joining the centres of the two bodies 

If the iMtttal velocity of rotation differs slightly from that 
of revolution, the ellipsoid will oscillate about its position of 
equilibrium without ever deviating much from it A pendulum 
which has received a shgJit impetus behaves in this way. The 
mean velocity of rotation is then exactly the same as that of 
the position of equihbnum round which the major axis oscillates ; 
It IS, therefore, the same as that of the stramht hne which joins 
the centres of the two bodies, It is therefore stnctly equm to 
the velocity of revolution. 

If, on the contrary, the initial velocity differs considerably 
from the velocity of revolution, the major axis wiU not oscillate 
any more round its position of equilibrium, like a pendulum 
which under a strong impulse descrlnes a complete circle. 

It suffices, therefore, tMt the velocity of revolution should be 
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almttt eqtuU to the mUtal velocity of rotation, m order that it 
may be exactly equal to the mean velocity of rotation A strict 
equality being no longer necessary, the paradox does not exist 
any more The explanation is nevertheless incomplete. What 
IS the reason of this approximate equality, of which the 
probability is no longer zero, it is true, but still very small? 
And, especially, why does not the moon undergo slight 
oscillations about its position of equilibrium (if we eliminate, 
of course, its numerous librations, due to other well-known 
causes) ? These oscillations must originally have existed , they 
must have become extinct by a kind of friction, and everything 
lends to make us believe that the mechanism of this friction is 
that which I have just analysed with respect to the ocean tides 

When the moon was not yet solid, and formed a fluid in the 
form of a spheroid, this spheroid must have experienced enor 
mous tides, by reason of the proximity of the earth and of its 
mast. These tides could only nave ceased when the oscillations 
became almost entirely extinct 

It seems that Jupiter's satellites, and the two planets nearest 
the sun. Mercury and Venus, have also a rotation, the duration 
of which is the same as that of their revolution , it is doubtless 
for the same reason 

It might be thought that this tidal action has no connection 
with our subject I have as yet only sjxiken of rotations, and 
in the studies relative to the stability of the solar system the 
movements of translation arc only dealt with , but a little 
attention shows that the same action makes itself equally felt on 
the latter 

We have just seen that the attraction of the moon on the earth 
does not act exactly through the centre of the earth The 
attraction of the earth on the moon, which Is equal 
and exactly opposite, would not pass either through this 
centre , that is to say, through the focus of the lunar orbit 
A disturbing force is the result, very small in reality, but 
sufficient to make the moon increase m energy The active 
force of translation thus gained by the moon is evidently smaller 
than that of rotation, lost by the earth , because a part of the 
energy must be transformed into heat in consequence of the 
friction engendered by the tides The period of revolution of 
the moon lasting about twenty eight sidereal days, a very simple 
calculation shows that this body gams twenty eight times less 
VIS vtva than the earth loses, 

I have already explained the action of a resisting medium , I 
have shown how, by making the planets lose energy, their move- 
ments are accelerated , on the contrary the action of the tides, 
by increasing the energy of the moon, retards its movements, 
the month lengthens therefore as well as the day Now if this 
cause acts alone, what is the final state towards which the system 
will tend ? Obviously this action would only stop when the 
tides have ceased — that is to say, when the rotation of the earth 
would have the same duration 

This IB not all in the final state the orbit of the moon must 
have become circular If it were otherwise, the vanations of 
the distance of the moon to the earth would suffice to produce 
tides As the movement of rotation would not have changed. 
It would be easy to calculate what angular velocity would be 
common to the earth and to the moon One finds that, at the 
limit, the month, like the day, would last about sixty-five of our 
actual days 

Such would be the final state if there were no resisting 
medium, and if the earth and the moon existed alone 

But the sun also produces tides, the attraction of the 
planets likewise produces them on the sun The solar system 
therefore would tend to a condition in which the sun, all the 
planets and their satellites, would move with the same velocity 
round the same axis, at if they were parU of one solid invari- 
able body. The final angular velocity would, on the other hand, 
differ little from the velocity of revolution of Jupiter This 
would be the final state of the solar system if there were not a 
resisting medium ; but the action of this medium, if it exists, 
would not allow such a condition to be assumed, and would end 
by precipitating all the planets IWb the sun. 

It must not be thought that a solid globe which was not 
covered by seas would, by the absence of tides, find itself free 
from actions analogous to those just mentioned, even by ad- 
mitting that the solidification had reached the centre of the 
globe. This body, which we suppose solid, would not on that 
account be an invanabie one ; such bodies only exist in text- 
books on rational “ mechanics.” It would be elasuc and be 
subject, by the attraction of neighbouring celestial bodies, to 
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deformations analogous to tides and of the same order of 
magnitude 

If the elasticity were perfect, these deformations would occur 
without loss of work, and without the production of heat But 
perfectly elastic bcifiies do not exist There would be m con 
sequence development of heat, which would take place at the 
expense of the energy of rotation and translation of the bodies, 
and which will produce absolutely the same effects as the heat 
engendered by the friction of the tides 

This IS not all the earth is magnetic, and very probably the 
other planets and the sun are the same. The following well- 
known experiment is one which we owe to Foucault a copper 
disc rotating in the presence of an electromagnet suffers a 
great resistance, and becomes heated when the electromagnet 
IS brought into action A moving conductor in a magnetic field 
is traversed by induction currents which heat it , the produced 
heat can only be derived from the rvr r'rrw of the conductor 
We can therefore foresee that the electrodynamic actions of the 
electromagnet on the currents of induction must oppose the 
movement of the conductor In this way Foucault’s experiment 
is explained The celestial bodies must undergo an analogous 
resistance because they are magnetic and conductors 

The same phenomenon, though much weakened by the dis 
tance, will therefore be produced , but the effects, being pro- 
duced always in the same direction, will end by accumulating , 
they add themselves, besides, to those of the tides, and tend to 
bring the system to the same final state 

Thus the celestial bodies do not escape Carnot’s law, accord- 
to which the world tends to a state of final repose They 
woubi not escape it, even if they were separated by an absolute 
vacuum Their energy is dissipated , and although this dissi- 
pation only takes place extremely slowly, it is sufficiently rapid 
that one need not consider terms neglected in the actual 
demonstrations of the stability of the solar system 


ON THE USE OF METHYLENE BLUE AS A 
MEANS OF INVESTIGATING RESPIRA- 
TION IN PLANTS 

TT has long been known that methylene blue is capable of 
lieing decolorised by reducing agents, and the object of the 
present communication is to point out Us use as a means of 
demonstrating in a striking manner the reducing power possessed 
either by living protoplasm or at any rate by substances inttmately 
associated with the exercise of its vitality Its employment is 
not new to animal physiologists, but Ixitanisls appear not to have 
recognised the possibilities latent m the method, perhaps 
iiecause some ten years ago Pfeffer (" Oxydationsvorgange in 
Leiienden rellen”) stated that although fermenting yeast would 
decolorise the blue solution, green plants would not do so 
Doubtless this was true under the conditions of Pfeffer’s 
experiments, but nevertheless many green plants are, as a matter 
of fact, found to give admirable results 

If germinating seedlings of barley or peas be placed in test 
tulxis filled with a o 0005 per cent solution of methylene blue, 
winch has been boilcil in order to expel air, it will be found that 
in the course of a few hours the liquid around them will have 
lost its colour The most striking way of performing the 
experiment is to suspend the peas in the solution, then a 
decolorised zone is formed between the upper and lower parts 
of the liquid, each of which still retain its blue colour 
(iradually the clear zone extends until the entire mass of the 
liquid, except just at the surfisce where it is in contact with the 
air, becomes decolorised At first the radicles of the seedlings 
are strongly stained , they finally aCTin become white 

If some of the decolorised liquid be drawn off liy means of 
a pipette, and shaken up with air, the blue tint speedily returns 
If some of the seedlings removed from the now colourless 
liquid, and be rinsed in boiled water and then exposed to the 
air, they soon become blue, and the stapi gradually extends into 
the internal tissues as these become gradually aerated The 
“ development ” of the blue can readily be seen in sections, 
quickly made, under the microscope 

Cress seedlings are far more active than either barley or peas, 
just as would have been expected from the relations which they 
exhibit towards oxygen 

But perhaps the most remarkable results are those ob- 
tained from a plant like Chara. This alga is suspected 
to possess peculiar properties in regard to its connection with 
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oxygen {Annah of Botany, vol. x p aSS), and I have fince 
ucertauied in severs! ways that the plant is nearly as greedy for 
oxygen at are many seedlings. A branch of Ckara placed in 
the methylene blue and tul in tht dark, will decoioriie the 
surrounding liquid m a few hours ; but if the tube containing 
It be exposed to the acuon of bright daylight the colour toon 
returns when the plant u alive, owing to the evolution of oxygen 
consequent on its splitting up the carbon dioxide which has 
been evolved by it, and which has been accumulating in the 
water, during the plant’s stay in darkness. (Of course it is hardly 
necessary to state that the carbon dioxide is not itself the cause 
of the loss of colour in the liquid ) TTie expenment can be 
repeated several times with the same Ckara plant, and we have 
succeeded in keeping it alive (as proved by the continuance of 
the protoplasmic movement) for four days Naturally if the 
experiment is performed in continuous daylight no decoloration 
IS effected. 

Many other plants fail to give such quick results ; thus Elodta 
requires about two days in ^rkness to obtain the reaction All 
the plants expenmented on give a result much more quickly if 
they have previously been starved of oxygen And this indicates 
that under these conditions, as also under those of the ex- 
periments above described, the oxygen is not directly utilised 
either by the protoplasm, or some of the normal combustible 
bodies present in the cell, but by some dissociation product 
formed during the metabolic activity of the protoplasm 
Of course decoloration of the blue does not occur when the 
plants are exposed to the action of free oxygen t this element 
can then be obtained more cheaply than by reducing the aniline 
dye But this is not the place in which to discuss the meaning 
of the reaction or the nature of the substance which primarily 
reduces the methylene blue The facts have been arrived at 
during an investigation, wliicii is still proceeding, into the 
respiratory processes of plants The metnod here detailed is, 
however, so simple, and seems likely to prove useful to teachers 
and others as a demonstration experiment, that it ap|ieared worth 
while to make It generally known J B Parmer 


UNI VERSITY AND ED UCA TIONA L 
INTELLIGENCE. 

OxFORTi — In connection with the extracts printed last week I 
(p 165) from the reports of the delegates of the University 
Museum, referring to the want of accommodation and equip 
ment for research in certain branches of science, it may be worth 
while directing attention to the leading article m Literature of 
June II, regretting that little original work is being done in iht 
domain of letters The opinion is expressed that the Royal 
Commission which sat on the Universities rather more than 
twenty years ago, “made Oxford and Cambridge much more 
effective places for teachinf' and examining than they had been 
before, while at the same time it helped to rum them as places 
for study ’’ The leader concludes with the words — “ English- 
men ate by nature somewhat too much inclined to look for an 
immediate advantage ; to bring all things to a common-sense, 
even a commercial, test , to distrust theory j to despise action 
for an abstract end One of the functions of a University is to 
keep alive a higher faith by giving an example of thorough and 
devoted work done without a commercial ob)ect Our Uni 
versities, as they are at present managed, do no such thing.” 

The research of Bachelor of Science was conferred 

upon Mr. A. E. Tutton in Congregation on June i6 Mr. 
Tuttoii is the first recipient of a d^rec for research in natural 
science or natural philosophy, the only other research degree 
yet conferred being for mathematical work In order to qu^ify 
fur the degree eight terms must be kept, and one or more 
original theses presented. Mr. Tutton presented two theses — 
one his paper on the crystallography of the selenates of 
potassium, rubidium and ciesium, and the other on the new 
interference dilatometer exhibited ^ him at the recent con- 
versazioni of the Royal Society. The B.Sc research degree 
ranks with the B.C L immediately after the M.A. degree, and 
before the B.A. degree It is hoped that, by requiring a high 
standard of quabfication for the new degree, research will be 
eiiMuraged, and the scientific work of the University wdl be 
r nl i M s st d in value and amount. 

Cambridge.— Among the ten recipients of honorary degrees 
on June 15 were the Italian Ambassador (General Fertero) and 
Mr. F. C. Penrose General Ferrero early distinguished himself 
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in mathematics, and, after an active military career, he became 
connected with the military and geographical Institute of 
Florence, editing all its publloatloDS from 1871 to 1893, and 
being at its head from 1885 to 1894. He ewgamsed the general 
to^nphical and cadastnd survey of Italy, which led to the 
publication of important maps of the country, in the prepara- 
tion of which valuable aid was derived from [Aotograpby. In 
1883 General Ferrero was made a Member of the Acxademia 
del Liocei, and in. 1892 a Senator of Italy Since 1874 he has 
taken an important part in the International Commission for 
the measurement of the earth’s surface, and in this respect 
(amongst others) he has a European reputation. 

Mr Penrose has not only made valuable contributions to 
archteology, but also to astronomy, and hit papers on the 
orientation of Greek temples exhibit the rare combinadoa of 
archjeological and astronomical knowledge. 

The following are the speeches delivered by the Public Orator, 
Dr. Sandys, m presenting General Ferrero and Mr Penrose for 
the honorary degree of LL D and Litt.D respectively i — 

Ohm m hoc ipso loco llaliae legatum belli et pacis artibus 
lUusltem salutavimus j hodie eiusdem adiatoiem alque adeo 
successorem msignem non minus Iibenter salutamus. In 
Academia Taurinenst scientia mathematica excultus, et rei 
mihtaris et geographiae studiis deditus, Italiae toti accurate 
dimetiendae et describendae summa cum laude est praepositus 
Huic imprimis debemus legionum Italiae tabulu depictai, 
partim lucis ipsius auxilio in lucem emissas ; hunc non 
modo Linceorum Academia Romana sociis suis, sed etiam Italia 
tou senatoribus suis merito adsenpsit , hums fama ultra patriae 
fines a se ipso tarn diligenter descriptos etiam in alias Europae 
partes latissime diffusa est Asuie regiones pulchemmae 
(Vergilio SI credimus) Italiae cum laudibus certare nequeunt ; 
Euro|)ae gentes maximae Italiae legatum insignem certatim 
laudant Belli certe et pacis artes Tehciter consociatae sunt 
Italiae in legato illusln, Annibai-B Ferrkro 

Hodte reducem salutamus alumnum nostrum qui abhinc annos 
fere septem et quinquagmta Thamesis inter unolas c certamine 
nautico cum Oxontensibus commisso semel tantum victus, plug 
quamsemel victor evasit Ohm Academiae nomine in Italiam et 
Graeciam missus, de Atheniensium teniplis opus egregium 
edidit, in quo Parthenonis et columnas et epistylium columnis 
imiiositum Imeis non rectis sed leviter curvatis contineri primus 
omnium ostendit, et ordinis Doric! roaiestatem artificio tarn 
minuto admvari demonstravit Idem nupei de templis Graecis 
ad Stellas quasdam onentes conversis ingeniose disputavit 
Illud vero felicttatis conspicuae documentum Neston nostro 
contigit, quod et Athenis et Londinii architecturae studiis dm 
deditus, non modo Sancti Pauli ecclesiae cathedrabs in culmine 
sed etiam Io\ IS Olympii columnarum in fastigio solus omnium 
mortalium conslltit Viro ad tantaro altiludinem evecto non 
sine reverentia quadam in hoc tempio honoris lauream nostnun 
laeti decemimus 

Duco ad VOS Collegu Magdalenae soaum, Bntannonim 
Scholae Archaeologicae Atheniensi et Regio Architectorum 
Insututo nuper praeposilum, P'ranciscum Cranmbr Penrose 

The vole of 8,530,175/, for public elementary education m 
England and Wales, was passed by the Committee of Supply of 
the House ot Commons on B nday To this sum of money, con- 
tributed towards elementary education by the Imperial Govern- 
ment, must be added the sums derived from voluntary subscrip- 
tions and the rates Last year the former amounted to 
845,000/, and the latter to 2,325,801/ There is no reason to 
believe that in the coming year these sums will substantially 
decrease ; thereiore it may be assumed that In the cOmuig 
financial year a total sum of no less than 11,690,762/. will be 
spent by England and Wales upon elementary education. 

The annual Commencement at Columbia University on 
June 8 was noteworthy as the first to be held in the new and 
permanent home of the University on Momingside Heights. 
The number of degrees conferrea was greater than on any 
previous occasion, amounting to 485 in cause, and four 
nonorary An unusual feature was tne presentation of the 
Loubat prizes for the best works on the nlstory, geography, 
archmology, ethnology or numismatics of North America. 
These pnzes, amounting to 1000 dollars for the first and 400 
dollars for the second, are to be awarded eveiy five years, be- 
ginning with the present year ; and are not to M lets than the 
amounts named, but may hereafter exceed those amounts. The 
first prize was aivaided to WilBam Henry Holmes, for his book 
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on “ Stone InMemenU of the Potomac-CheMipeeke Tide water 
ProTincee.” The lecond priie wn» awarded to Dr. Franz Boa*, 
for hi* work on " The Social OrganUation and Secret Societic* 
of the KwakiutI Indiana.” Honouratde mention wai made of 
work by Dr. Carl Lnmholtz, Mr. Frank H Cnihing, and Mr 
Walter Hofhiian, of America ; and Mr Alfred P. Mandslay, 
of London. 


SCIENTIFIC SERIALS. 

Am*rtcan Jfotimal of SoitHce, June. — A theory to explain 
the atratification of the electric discharge in Geissler tabes, by 
H. V. Gill, S J The phenomenon of straufication i* a form 
of Kundt’a experiment in which the heaps of powder which 
accumuiate at the nodes are replaced the strau of molecules 
between which the discharge is taking place in a luminous 
form.— OrthocUse as a gangue mineral m a fissure vein, by 
Waldemar Lindgren During the examination of Silver City 
mining district, in southern Imiho, a vein was encountered con- 
taining a gangue of unusual character, consisting of quartz and 
orthociase, the latter sometimes preponderating. It occurs as 
lar^e, irregular milk-white grams, intergrown with vein quartz 
This occurrence, tof^ether with various other forms, demon 
strates the aqueous origin of the mineral The analysis indicates 
typical adulana, The artificial production of orthociase in the 
wet way, by heating powdered muscovite with a solution of 
potassium silicate, has a direct bearing upon its natural occur, 
rence. The reason why orthociase is not more frequently 
found on mineral veins lies possibly in the abundant presence 
of carbon dioxide in thermal waters, which would rapidly 
attack orthociase and form more stable compounds, such as 
muscovite or sencite — Notes on rocks and minerals from 
California, by H. W. Turner The rocks discussed include a 
peculiar quartz-amphibolile-dtorite, a new amphtbole>pvroxene 
rock, a quartz-alunite rock, gold ores containing tefiurium, 
selenium, and nickel, and gravels containing zircons.— A psy* 
chrometer wplicable to the study of transpiration, by Robert G. 
Leavitt. The psychrometer consists of four nickel-plated tubes 
which can be kept at various temperatures by a mixture of hot 
and cold water The dew point is indicated immediately by 
noting which of the tubes bears a deposit, and by varying the 
temperatures within narrow limits it may be found within 

0 1° C The apparatus was employed to determine the effect 
of light on the transpiration of plants, and a decided fall of 
the dew point was noticed as accompanying a diminution of 
light— Comments on BulkUn No 21, “Solar and terrestrial 
magnetism m their relations to meteorology,” by F H. 
Bi«low, The Bulletin attempts to overthrow two positions 
held in terrestrial magnetism ■ (1) that the sun is not a magnetic 
body because it is too hot, and (a) that the variations of the 
terrestrial magneUc field can be accounted fur by electric 
currents in the cirrus cloud region The earth is immersed 
in an external mameUc field of such a direction and strength 
os to make the infnence necessary that its seat is in the sun 
Else it will be necessary to assert that the earth’s changes are 
sufficiently strong to disturb the sun’s state, which is absurd. 

Bullittn of the American Afathematual Society, May — 
Concise abstracts are m^ven of nine papers read at the third 
regular meeting of the Chicago Section of the Society, held on 
April 9 At the afternoon meeting Prof. Michelson exhibited 
the workings of his new harmonic analyser, a descnption of 
which was published in the Philosophical Magaune for January 
1898. — Prof M Bficher iinuhe* his paper on the theorems of 
oscilladott of Sturm and Klein. In the present portion Prof 
B6cher prove* two simple theorems of Sturm’s, and uses these 
to throw Sturm’s theorem of oscillaUon into a slightly generalised 
form ; he then proves Klein’s theorem in a very general form. He 
proposes, m a subsequent paper, to come back to some more 
geneod cases which do not seem to present any serious diffi- 
culty. — The construction of special regular reticulations on a 
closM surface, by Prof H. S. White, was read, in part, at the 
January 1897 meeting of the Society, and in final form at the 
recent April (w) meeting. The reticulations here discussed 
are called regular for two reason* . the number of termini of 
edges (r) assembled in one vertex is the same for all veitices ( V) 

01 the reticulatioa, and the number of edgesjfrl in the boundary 
of a hee (F) u the same for all face* The writer remarks 
that the regmarity of these reticulations is not the same as that 
defined by I^k and Klein in function-theoretic investigations , 
the two definition* overlap, but neither includes the other. 
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The points discussed are (1) the mutual denvations of two dual 
reticulations from each other (dual when r, s, K, P of the first 
are equal respectively to s', r', F, F of the second, and when 
each face of the one corresponds to a vertex of the other in 
such a way that the suecetsion of vertices about each face cor 
responds exactly to the succession of faces about the corre- 
sponding vertex) (2) Two processes for multiplying the 
number of vertices or faces ; and (3) the dissection of a Riemann 
surfiice into a fundamental polyTOn.— Dr L. E Dickson, in 
systems of simple groups derived from the orthogonal group, 
continues previous work {Bulletin, February number) — A 
(Pu ifiu 

proof of the theorem follow*, by Mr. J K 

Whittemore (read at the April meeUng) This is short and 
neat — Miss Frances Hardcastle contnbutes an interesting 
article entitled, “ Some observations on the modem theory 
of point groups,” in which she indicates some of the con- 
verging lines of the German and Italian work. In her first 
section she discusses some of the technical terms, and in the 
second section she starts from the Riemann Roch equations by 
the stq^cstion of certain iinesof inquiry which may prove useful 
in the clwification of algebraic curves A useful bibliography is 
appended — A note on contact transformations is intended, by 
Prof E O Lovett, to correct some misapprehensions that a 
reader of a note in the Zeitschrtft Jur Mathematik and Physik 
(vol. xxxvii , 1802) to a paper by Dr Mehmke may carry 
away — Dr. Staude’s " die Focaleigenschaften der Flachung 
zweiter ordnung ” is reviewed ; and Mr J E Campbell, in a 
note, admits the validity of an objection brought by Prof E O 
Lovett (in the November 1897 Bulletrn) against a statement 
in his paper {Proc L M.S , vol xxviii —incorrectly xxiii in 
the Bulletin — pp 381-390), and expresses his meaning more 
clearly — “ Notes” and " publications” close the number 
fPiedemann's Annalen der Phystk und Chemte, No 5 — 
Susceptibility of water and aqueous solutions, by H du Bois 
Determinations of the niolecular susceptibilities of the salts of 
some paramagnetic metals, such as the chlorides of Ce, Cu, Ni, 
Fe, and Mn, goto confirm the rule observed by Jager and 
Meyer that the atomic susceptibihties of the metals Ni, Co, Fe, 
and Mn are in the ratios 24^6 — Magnetic aftcpeffect, 
by C Frorome. The “magnetic creeping” or aftereffect 
diminishes when the reduction of the field to zero takes place 
rapidly. This may be explained by supposing that the mole- 
cular magnets are therebj thtpwn into a more violent com 
motion, and are better able to attain stable positions A similar 
effect may be brought alxiut by heat or mechanical stress — 
Magnetisation of hollow and solid iron nngs, by F Kirstadter 
To determine whether the outer parts of a rod or nng screened 
the inner portions against magnetisation, the author split a ring 
in two halves, and bored round holes so that on recombination 
a hollow ring was formed. By boring the hole* larger and larger 
the surface of the ring was given various thicknesses It was 
found that Ihe inner layers acquired the same ma^eUsation os 
they would have done had they been exposed to the immediate 
action of the magnetising field — The function of the condenser 
in an induction apparatus, by P Dubois There is a certain 
maximum spark length obtainable m any given induction coil 
circuit by means of a condenser When the capacity of the con 
denser exceeds that maximum, the effect dimiiushes For a 
resistance of some 200 ohms in the circuit, the maximum useful 
capacity for the condenser is 3 microfarads.— On the rays pro- 
ceeding from thorium compounds and some other substances, by 
G C Schmidt These rays differ from uranium rays in not 
being polarised by tourmaline, and from Rontgen rays m being 
refiracted But like uranium and Rontgen rays, they impart a 
temporary conductivity to air and other gases — Potential 
gradients at electrodes discharged by X-rays, by C D Child 
When the discharge passes between two plates with air between 
rendered conducting by means of X rays, the gradient is steeper 
near the plates and less steep in the middle, as may be proved 
by a Kelvin water-dropping electrometer —Proof of the exist- 
ence of the thin ZenkePs ^ate* in colourphotographs taken by 
Lippmonn's method, by R. Neuhauss. The layers of metallic 
silver to which, according to Zenker’s theory, the colour effaet* 
in Uppmann’s photographs are due, have been actually teen 
and photographed by the author under a microscope magnirying 
4000 tune* in a cross section of a film taken by a very good 
microtome and operator. The distance between the lamellae 
for red light is, as postulated, equal to the wave length of the 
light. 
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SOCIETIES AND ACADEMIES. 

London. 

Royal Society, May 36 — “Contribution! to the study of 
‘ Flicker ’ ” By T. C Porter (Eton College). Communicated 
by Lord Rayleigh, F R S 

The first part of the paper describes experiments made to 
ascertain the exact relative rotations at which the flicker of a 
disc, half black, half coloured, vanishes in the different colours 
of the spectra of sun- and lime light, formed by a diffraction 
grating of 14,434 lines to the inch The mam precautions 
which must be taken are briefly stated, with a short discussion 
of the results, which may be summed up as follows 

The rate of rotation of the disc that the flicker may just 
vanish is highest fur the yellow, decreasing for the succession 
of colours on either side of this one, being the same for the 
deepest visible crimson and full green ; from the full green to 
the violet end of the spectrum the rate continues to fall off, till 
in the last visible rays it is very nearly one half its maximum 
for the yellow 

WTien the intensity of the different spectra is laried, the 
greater the intensity the more rapid is the rate of rotation 
necessary for flicker just to vanish , thus, as the stimulus applied 
to the retina increases in intensity, the impression produced 
retains its maximum value for a shorter and shorter time 
That a bn^hter illumination of the disc does produce a greater 
stimulus (< e that neither the contraction of the pupil, nor any 
other cause, overcomes the effect of brighter illumination) is 
proved by the fact that the brighter the light, the brighter on 
the whole is the disc, when flicker has just vanished Research 
was made to discover in what way the rotation of a black and 
coloured disc must be varied for flicker to vanish, when the 
proportion of the coloured to the black sector varied by stages 
of 10“ at a time, the experiments being earned out in each of 
the mam colours of the Iime-light spectrum 
Throughout this series of expenmenis the intensity of the 
liluminant was kept constant The results are expressed in a 
series of rather remarkable curves, the rate of rotation rising 
rapidly with the instalments of to" to the coloured sector, then 
remaining at its maximum, and constant within the errors of 
experiment, from a coloured sector of about 150° to one of 
about 240“, after which the rate of rotation falls off somewhat 
more rapidly than it rose when the coloured sector was small 
The remainder of the paper is devoted to the discussion of 
these curves, and it concludes by proving from a senes of points, 
taken at random on one of them, that the duration of tne im- 
pression on the retina undinunished is inversely proportional to 
the time dunng which the retina is stimulated Some other 
conclusions of interest are arrived at , but for the reasoning and 
description of experiments necessary, we must refer to the paper 
itself e.g (I) When flicker has just vanished, the effectW 
stimulus at any point of the retina is to the maximum 
stimulus the coloured sector can produce, as the angle of the 
yellow sector is to the angle of the whole disc (« e 360“), the 
illumination being supposed constant (2) The coloured sector 
always requires a finite time in order to produce Its maximum 
effect on the retina (3) When the width of the white or 
coloured sector is increased in stejw of 10" at a time, the 
increment in the apparent brightness in the rotating and 
flickerless disc follows, within ihe errors of experiment, the 
senes of l/o, l/l, 1/2, 1/3, 1/4, Arc , as it should The paper 
IS the first of a series on the subject 

" Aluminium as an Flectrode in Cells for Direct and Alter 
nate Currents ” By Ernest Wilson Communicated by Dr. I 
H^kinson, F R S 

This fnper deals with the apjiarent great resistance which 
aluminium offers to the passage of an electric current when 
coated with a film and used as an anode in cells containing, for 
instance, such an electrolyte as alum in water 

Part I deals with exjieriments made on aluminium-carbon 
cells with direct currents, the electrolytes used being alum 
solution, dilute sulphuric acid, and sodium hydrate in water 
After making a preliminary experiment in which an exploring 
electrode inserted between the plates was used to allocate the 
distribution of potential difference in the celt, the author 
describes a series of experiments made with a view to finding 
the effect of variation of current density and temperature upon 
the potential difference between the A1 and C piatea. Two cells 
were constructed and, during the forming process, which con- 
sisted of passing a current of ’005 ampere per square inch of 
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the A1 anode for forty-seven hours, one of them contained a 
dilute H^04, and the other a saturated potash alum solution 
The apparent resistance was not nearly so marked in the H1SO4 
solution cell as in the other. 

The HjSO* solution was then replaced by a saturated alum 
solution, and the two cells 'submitted to a further forming pro 
cess for thirteen hours. The two cells were then experimented 
upon at approximately constant temperature, but the current 
density varied The potential difference in the two cases rose 
from 1 89 to 34 5 volts as the current density varied from 
00006 to IS in the case of the HjSOj-formed plate, and 
from 0001 1 to 041 m the other. With about 39 volts directly 
applied to each the current rapidly increased in the two cells, 
accompanied by r^id increase of temperature from its final 
value of about 20° C 

The cell containing the alum-formed plate was next heated , 
the current density of Ihe A1 anode kept approximately con- 
stant at ‘019 ampere per square inch, and the temperature 
raised from 13" to 70" C The potential difference fell from 30 
to 3 volts under these conditions 

The jxitential difference was not materully increased by 
cooling a cell in a freezing mixture of carbonic acid snow and 

One of these films was examined under a microscope and 
analysed by Mr Herbert Jackson, of King’s College, London, 
who states “ that the skin over the plate is seen to be full of 
minute cracks, giving the impression of a dned gelatinous 
jiellicle , not an unexpected appearance if the plate had been 
covered when wet wilh a thin coating of the gelatinous 
aluminium hydroxide The analysis of the film over the metal 
shows It to consist of basic aluminium sulphate ” 

An experiment was made upon a film which was formed 
without the jiassage of current by first submerging a bnght 
Al plate m alum solution, and then exposing it to the 
atmosphere The author concludes that this film has the aame 
effect .ss another formed during the passage of current 

Part n deals with alternate currents Experimenting first 
with Al C plates m potash alum solution, the frequency was 
vaned from 16 to ^ penods per second, and tne current 
density varied from 0396 to 583 ampere per square inch 
of the Al plate. The results show that small currents 
are accomparued by large phase difference , but the effect 
looked for, namely a large ratio between the maximum 
coulombs in Ihe two halves of a period, has not time to properly 
develop at the frequencies tried 

The next set of experiments deals with a “rectifier” for 
alternate currents proposed by Oraelz, in which Al-C cells are 
employed It is shown that a nni-directional current can be 
produced by the Lraelz arrangement, and the efficiency of such 
a system is discussed 

The concluding portion of these experiments deals with 
aluminium plates only for the purpose of forming the electrodes 
of a condenser for alternate currents Soda, ammonia, and 
potash alums, both saturated and non saturate, are employed 
as electrolytes The frequency is varied from 7 5 to lOO penods 
jjer second, and the current density from '0139 to 6. The 
results show that phase differences of the order of 60° and 70' 
(360° = I period) can be obtained by a suitable choice of current 
density and temjxerature. Maximum phase difference develops 
with small currents at low temperature With regard to 
frequency, both saturated and non-saturated solutions give a 
higher efficiency at the higher frequency The concluuon is 
that the metal aluminium is suitable for use as the plates of 
condensers if due regard be given to current density and 
temperature 

Royal Microscopical Society, May 18. — Mr E. M 
Nelson, President, in the chair —The President exhibited a 
simple form of student’s microtome, suitable for cutting soil 
sections It was made by Messrs Reynolds and Branson, of 
Leeds, apd was on the principle of the Williams microtome, 
but consisted only of a plate of glass and an adjustable casting 
carrying the razor. The chief p^t of interest was its low cost 
— The President read three short papers which had been re- 
ceived from Mr Jourdain The first was on a new spochro- 
matic objective constructed without the use of fluorite. This 
objective It made by the Bausch and Lomb Optical Company, 
who have promised to send examples to Mr. Jourdain for examin 
ation The other papers by Mr. Jourdain were on a method 
of adjusting the sizes of coloured images yielded by the Cooke 
lens, and on the construction of the ^anar lens and its use in 



June 23, 1898] 


JVA TURE 


89 


low power photomicrography — The President read a note on 
the optici of photographic lenses — A paper by Mr. F W. 
Millett, which was a continuation of his “Report on the 
horaminifera of the Malay Archipelago,” lieing of a highly 
lechnical character, was taken as rend —There was a very 
mteresnng exhibition of microscopic aquatic life by members of 
the Quekett Microscopical Club and Fellows of the Society 
Anthropological Institute, May 24 —Mr F W Rudler, 
President, in the chair —Prof E B Tylor, F R S , having ex 
hibited lantern photographs of the great totem^st from t^ueen 
Charlotte’s Island, sent over by Mr Bertram Buxton, and now 
erected in the grounds of Fox Warren, near Weybridge, the 
residence of Mr Charles Buxton, took this as the text for a 
irilical examination of toCemism m general, as regards both its 
real importance and the somewhat extreme ideas of Us place in 
anthropology and theology, which have lieen gaining ground 
ever since J. F. Mcl.ennan brought it into notice in his 
“Primitive Marriage ” This writer at first looked .at it purely 
in Its legal aspect, the group of clans named after animals — as 
WoU. Bear, Tortoise, Snake, ilc — Iveing used as a means of 
dividing tribes, so as to regulate their exogamy or marrj ing-out , 

.a Wolf man, for instance, not being allowed to marry a W<ilf, 
though he might marry a Bear Later McLennan wrote rapers 
on the worship of animals and plants in the Forlntghtly Ke- [ 
view, which he did not republish, but which have served to 
model public opinion since .Vs bringing the subject into 
scientific view, these jvapers were admirable , but they plunged 
into somewhat reckless theories which have held their own, 
notwithstanding incompatibility with evidence Especially the 
word lotemism, originally referring to exogamous hiim.in clans 
named from animals, was used in the large and complex sense of 
animal worship, to only a fraction of which the totem clans 
really belong. This discrepancy liecame serious when, for in 
stance, in Fiji a go<l who embodied himself in serivenls, was 
treated as if his worshippers formed a serpent clan , in such a 
case the serpents being regarded as totems, and it being further 
supposed that the sujienor gods of the land were evolved out of 
such totem animals When this notion was later expanded in 
the works of Fra/et and Jevons, it gradually produced a theory 
of totem animals having hieen the origin from which a rude form 
of monotheism arose in the religion of mankind As an instance 
how misleading such reasoning may lie, it wis iiointed out that 
the great Heaven god Tangalsa, whose veneration extends over 
the islands of the Pacific, is in Samoa incarnate in a species of 
snipes. According to this totcmic theory of gods, the vast Sky- 
god would be a developed and exaggerated snipe It was 
argued also that attempts to support Robertson Smith’s 
doctrine of the Slain-god, with us further sacramental implica 
lions, by certain supposed piaculnr sacrifices of totem animals to 
the totem god, were not to be depended on, the few instances 
alleged being cases of animals put to death for reasons not 
necessarily sacrificial As to the real meaning and origin of 
totemism, Prof Tylor pointed out that modern mformatum has 
thrown considerable^ light on the annuistic processes by winch 
totems probably came into existence The evidence of Wilken 
and Codnngton, from the Malay and Melanesian region, shows 
the prevailing doclnne of transmigration of soul to convert an 
ordinary form of animal-worship into what hardly wants more 
than the name to become a totem An influential native on his 
death-bed will announce to his family the animal into which his 
soul will migrate, perhaps a crocodile or shark by preference , 
taking him at his word, his kinsfolk will worship the creature 
— aljove all, not killing or eating it — and the crocodile or shark 
species becomes their protector Such a family multiplying, 
and being called after sacred animals, will become croccxliles 
or sharks, clans whose totem is the crocodile or the shark 
Entomological Society, June i —Mr R Trimen, F.R S., 
President, in the chair —Mr. P B Mason exhibited a speci- 
men of the rare LtUhridtus filum from his own herbarium It 
had been previously taken at Edinburgh by McNab, and he 
understood that an example had been found in a sealed envelope 
containing Marckantia from Franz Josef Land —Mr. J J 
Walker exhibited a singular blue variety of Carabus menilts, 
Fabt., resembling in c^our C. mtneatus, and taken at Iwode, 
Kent, in flood-rubbish in May — Mr. F. Merrifield forwarded 
for exhibition from Riva on the 1 -ago di Garda larvnc of the 
“ Corsican form,” var. tcHnma, of A^ats urttca — Mr G C 
Champion called attention to Mr. A Somerville’s recently- 
published sheet of the county and vice-county divisions of the 
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British Isles for biological purposes, and a discussion ensued 
thereon — P^ers were communicated by Sir G F Mampson, 
Bart , on “The Moths of the I-esser Antilles,” and by Mr 
J II Leech on “ laipidoplera llclerocera from Northern 
China, Japan, and Kore.i ” 

Chemical Society, June 2 — Prof Dewar, President, in the 
chair —The President announced the death of the Right Hon 
laird Playfair, the senior past President, and last surviving 
founder of the Society — The following papers acre read — 
The boiling point and elensiiy of liquid lijdreigen, by J Dewar. 
I iciuid hydrogen tioils at aboul - 238^ C , and its density at the 
boiling point, determined by measuring the gas ohtaiiied by 
evaporating lo c.c , is about o 07 Since the hydrogen 
occiuelcd By palladium has the density 062, it cmnot be 
associated with the mclal in the liquid state - 1 he action of 
hydrogen bromide in presence of ether on carliohyelrates and 
certain organic acids, by H J II Fenton and Mildred Gostling 
The formation of ethyhe dihydroxynialeate by the interaction of 
the acid with dry ether and hydrogen bromide is generally 
applicable to the preparation of alkylic salts On applying the 
reaction to carbohydrates and polyhydric alcohols, it is found that 
an intense purple or red coloration 15 sonictiniea obtained with 
ether and hydrogen bromide , the coloured matter produced 
resembles the metafurfurol of Stenhouse and others — Production 
of some chloropyridinerarboxyhe acids, by J N Collie and 
W Lean 

Linnean Society, June 2 —Mr Albert D Michael, Vice- 
President in the chair — The Chairman announied thtt the 
President had nomiiiateil Messrs William Csrrulhers, Frank 
Crisp, Albert 1 ) Michael, and Dr D II Scott lo be Vice- 
Presidents for the ensuing year -Dr St fieorge Mivart, 
F R b , roniributed a jiaper entitled “Notes on Lories ” 
Referring to a recently jiublished paper liy Captain Hutton on the 
value of specific ch.vrBCters (/ inn Sui Jonrn , 7 oel xxvi, 
p 330) m which the wider had st.atcd the results of his exam- 
inaiiun of a large number of pigeons belonging to the genus 
I'U/of'us, and his reasons for concluding therefriini “ that the 
S|vecific characters of these species could nol have arisen as 
'reeognition marks' or from any other mechanical mode of 
origin,” Dr Mivart adduced other examples in support of this 
view from the family F^nidtc, 01 brush tmigiied parrots From 
the facts collected he expressed his conviction that the cause of 
sjieeific characters still remained an unsolved enigma, llie solution 
of which would probably nol be achieved until the higher 
psychological problems of biology were more widely under- 
stood, and the light thus gained had Iieeii reflected on questions 
of ordinary physiology — Mr F- S Salmon read a paper entitled 
“ A Revision of the tiemis Symblef’haris ” This genus of 
mosses, he said, as founeled by Montagne in 1839, had proved 
too narrow, through the limits imposed by cerlain peristome 
characters, and he was of opinion that Mitten’s later emended 
description should be accepted — Surgeon Captain Cummins 
read a pajicr on the food of the Lro|xx 1 a The nature of the 
food of these mites, whieh tielong to a highly specialised genus 
of the Gamasmie, had long been a purrle even lo those who 
have ixiid particular attention to their organisation From 
careful expeiiments and observation, the author of the ixiper 
had come to the conclusion that amongst the organisms on 
winch the Uropoda live were many species of bacilli, including 
the potato bacillus and the earth bacillus Wild yeast cells were 
rapidly devoured, as also were Mitioiocct He had little doubt 
that they consumed the gonidia of Fungi, for species of 
PeHuiUtum and Mmor never apjieared m the boxes which con 
tamed mites m large numbers , otherwise they were commonly 
present. Mr A i> Michael, m criticising the pajier, pointed 
out the distinguishing characters of the Uropoda as compared 
with others of the Gamasitue, and especially the peculiar fornv 
of the mandibles, which suggested a diflerent mixle of feeding to 
that adopted by other miles —Mr C B Clarke, F R S , gave 
a summary of a paper on the subdivision of biological areas in 
India, and in the course of his remarks mentioned some interest- 
ing facts in connection with plant distribution in the Indo- 
Oriental region Dr Otto Stapf, in commenting on the paper, 
expressed the opinion that the limits of the subdivisions pro- 
posed were natural, and might well be accepted by botanist& 

Geological Society, June 8 — W Whitaker, F R S , Pre- 
sident, in the chair —On the discovery of natural gas in East 
Sussex, by C Dawson Inflammable natural gas was first re- 
corded by Mr. H. Willett in his thirteenth quarterly report of 



NATURE 


[June 23, 1898 


190 


the Subweelden ExploratioD. Another discovery wai in a deep 
artesian boring in the stable-yard of the New Heathfield Hotel 
In 1896, at a site about too yards distant from the last- 
mentioned locality, a bonng was put down by the London, 
Brighton and South Coast lUilway Co , the de ails of which 
are given in the paper, together with those of the earlier Heath- 
field boring. From this boring gas has been escaping for the 
last eighteen months, with a pressure of not less than lb to 
the square inch, and at the rate of about cubic (m per 
hour (with a pressure of ao tenths maintain^), although the 
ube IS stopped up, and is partially filled with water (see Nature, 
ol lii. p. I so) Though deficient in illuminating quahty, the 
gas burns well when mixed with air, and gives a good bunsen- 
flame. The author considers that it is probably derived from 
the lower beds pierced, that is, the Purbeclc strata, or by per- 
colation from the still lower Kimeridge beds, which were not 
reached by the borings. The bonngs pierce the southern slope 
of the great anticline which runs from Fairlight into mid-Sussex, 
and IS joined at Heathfield by another considerable anticline 
running through Bnrwash — Note on natural gas at Heathfield 
Station (Sussex), by Dr J T. Hewitt A sample of natural 
gas from the boring described almve was taken in December 
1897, and analysed with the following result . Methane, 91 9 ; 
hydrogen, 7 2 ; nitrogen, o 9 Oxygen, carbon dioxide, carbon 
monoxide, olefines, and hydrocarbon vapours were altogether 
absent —On some high level gravels in Berkshire and Oxford- 
shire, by O A Shrubsole The high level gravels are divided 
by the author as follows, beginning with the oldest ( i ) Pebble- 
gravel, composed very largely of flint or chert ; (2) the Oonng 
Gap gravel ; (3) quartxose gravel, with only a small projiortion 
of flint pebbles , (4) quortzite-gravel, with purple and brown 
quartxite-pebbles ; (5) local mnt-gravcls — ^The Glohtgtrtna- 
marls of Barbados, by G F Franks and Prof J B Harrison, 
with an appendu on the Foraminifera by F. Ctiauman After 
a reference to previous publications on the island by one of the 
authors and Mr Jukes-Browne, an account is given of the 
tectonic structure of Bissex Hill, on which the principal ex- 
posures of the G/i>iig»rt»a-mul occur In the appendix a list 
of 146 species of foraminifera is given Fifteen 01 these occur 
only in strata ranging from the Cretaceous to the Pliocene 
Period The rocks bmr some resemblance to the limestones 
and marls of Malu and to the C/eii^srina-beds of Trinidad , 
the recent foraminifera indicate that the deposit was formed at 
a depth of about 1000 fathoms and at some distance from land 
Zoological Society, June 7.— Dr Albert Gttnther, h R.S , 
Vice-Pre«dent, in the chair — Mr L A. Borradaile read the 
second part of a paper on Crustaceans from the South Pacific 
In this part twenty one species of Afacrura atumala, examples 
of which hod bMn collected in the islands of Rotuma and 
Funafuti by Mr J Stanley Gardiner, were enumerated, and 
notes were given on several of them. Under the head of 
Petrohsthes latnarcki the author proposed to unite a number of 
forms previously considered as specifically distincL — A com 
munication was read from Mr A. E Shipley containing an 
account of the gephyrea or unsegmented worms collected by Mr 
J Stanley Gardiner at Rotuma and Funafuti These comprised 
examples of two speaes of Echiuroidea and twelve of 
Sipuneuloidea. Of the latter group two new species were 
described, viz. Stpuntulus rolumafunns and .5 and 

Pkyscosoma, varians was recorded for the first time from the 
Pacific — Mr. G. A Boulenger, F.R.S , read a fourth report on 
the additions to the Batrochion Collection in the Natural History 
Museum, containing a list of the species of this class (11$ in 
number), new or previously unrepresented, of which specimens 
had been added to the collection since November 1894 Eight 
new species were described in this paper. — Mr. G. A. Boulenger, 
on behalf of Count Peracca, Mve an account of a new s^ies 
of newt ( Mol^ tialua), recently discovered in Southern Italy, 
and exhibited some living sjiecimens of it.— A communication 
was read from Mr. L. W Wiglesworth, entitled “ Theonei of 
the Origin of Secondarv Sexual Characters,” which contained 
arguments in favour of trie theory of the stimulation of parts to 
higher development through use or external violence or irritation, 
as observed in birds. — A communication was read from the Rev. 
O Pickard Cambridge, F.R.S. It contained an account of a 
collection of Araneidea from Savoy, compnsing examples of 
twen^-four species, one of which {Gtwpkosa moUsta) was 
described as new. 

Mathematical Society, June 9.— Prof. E. B. Elliott, 
F.R.S., President, in the chair —The President briefly noticed 
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the lots sustained by the Society owing to the recent deaths of 
Mr. H Pengal (elected Tanuary aj, 1868) and of the Rev. Dv. 
Hercival Frost, F.R.S (elected December 9, 1869) (see Nature, 
No 1493, p. 131).— The following communications were mode ; 
Point -groups in a plane, and their effect in determining algebraic 
curves, by Mr. F S. Macaulay.— On a regolar rectangular con- 
figuration of ten lines, by Prof. F. Morley.— On the conformal 
representation of a pentagon on a half-plane, by Miss M. £. Bar- 
well.— On the general theory of anharmomes, by Prof, K O. 
Lovett — On the calculus of equivalent statements (eighth 
paper), by Mr H MacColL — On a continuous group defined by 
any given group of finite order (second paper), by Prof W Bum- 
side, F R.S — On certain regular poljrgons in modular network, 
by Prof L J. Rogers. 

Royal Meteorological Society, June 15.— Mr. F. C 
Bayard, President, in the chair.— A paper by Mr R. C Moss- 
man was read on the frequency of non-instrumental meteoro- 
logical phenomena in London with different winds from 1763- 
1^7. In previous papers the author has discuned the secular 
and seasonal variation of various phenomena, and he now gives 
the results of an analysis of the direction of the surface vnn^ 
observed dunng the occurrence of snow, hail, gales, thunder- 
storms, lightning, fog, and aurora Snow is of most frequent 
occurrence with north and east winds, and least common with 
S.W winds Hail showers occur most often with W , N.W , 
and N winds Gales are most frequent with W and S winds 
The greatest number of both summer and winter thunderstorms 
occurs with W winds, although the values m summer are high 
with E , S E , and S winds. The greatest number of fora are 
recorded on calm days, closely followed Iw days on which the 
wind blew from the east. — A paper, by Mr. A. L Rotch, was 
also read on the exploration of the free air by means of kites at 
Blue Hill Observatory, Mass, U S.A. After giving a brief 
account of the use of kites for scientific purposes from 1749 to 
the present time, the author describes the vanous forms of kites 
which have been employed at Blue Hill Observatory, viz. the 
Eddy, or Malay tailless kite ; the Haigrave cellular or box kite , 
and the Lamson aero-curve kite The highest flight was on 
October 15, 1897, when, by means of four Icites having a com- 
bined lifting surface of 150 square feet, the meteorograph at the 
end of 20,100 feet of wire was raised vertically n,oSo feet 
above the bill About aoo records from kites have been ob 
tamed in the free air at heights from too to 11,003 feet in all 
kinds of weather Mr. Rotch maintains that the kite can be 
made of the greatest importance for meteorological investigation 
At the recent meeting of the International Aeronautical Com 
mittee at Strassburg it was recommended that all central observ- 
atones should employ kites as being of prime importance for 
the advancement of meteorological knowledge 

Edinburgh. 

Royal Society, June 6 —Lord McLaren in the chair.— 
Prof C G Knott read a paper on magnetic strains, being 
a continuation of a paper already published in the Tramaetuni 
Iron, nickel, and cobalt tubes of various dimensions were studied 
in detail As a rule each was the subject of four distinct 
experiments. The change of length in the magnetic field was 
first measured ; then the change of volume of the material ; 
thirdly, the change ot volume of the bore ; and finally the 
change of external volume of the tube when plugged up at both 
ends From these the coefficients of strain ofan element at 
both (he internal and external surface were calculated Many 
detailsof interest were touched upon, and the general conclusion 
arrived at that the system of stresses requir^ to maintain the 
complicated state of strain indicated could not be accounted for 
in terms of aiw of the recognised theories connecting magnetism 
and stress — Dr. A. T. Masterman read apoper on the further 
anatomy and the buddiim processes of CefikaUdtscut dodtea- 
lophus Among the chief features dealt with may be mentioned 
the followum The pharynx has special adaptations for the 
separation of food and water currents, t.g, hyper- and hypo- 
pharyngeal raoovet, the peripharyngeal groove, the pharyngeal 
clefts, &C. ^e notochord of the Ckordaia may be prioMly 
derived from this source as a channel fur cloaca! water. The 
pedicle or ventral sucker has a ventral nerve cord and two 
ventro-lateral cords, a dorsal and a ventral blood sinus and 
complete inner layer of longitudinal mnsclea The buds arise 
usually in pito ventrally The pharyngeal clefts arise as 
endodermal diverticula, which break through the ectoderm to 
the exterior. The sexual development commences in Uie egg 
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oipiule wbiUt attached to the inner wall of the ccenoecium, and 
reMltl In the form of a larva sq^mented into two parts by an 
annular constriction. — Mr. Malcolm Laurie nve a descnption 
of a new Silurian scormon from the Pentland Hills, the fourth that 
had been found in Silurian rocks Ressrding certain structures 
on the abdominal segments, the hypothesis was advanced that 
the new form was a water-breathing animal. A descnption was 
also given of some new Euryptends, of which no fewer than 
twelve species had been found in this particular Pentland bed 
— Dr Masterman also communicated a paper on the theory 
of archimeric segmentation, considered in relation to the 
clasrification of the Calomata. This was a following up of 
a samestion made in a recent paper that in the morphology of 
the Ccelomata there are two distinct types of segmentation (a) 
a primitive or archimeric type, having in its constitution 
evidences of a radial origin, and (i) a secondary or metameric 
sqpnentation superposed upon the former, and bearing evidence 
ot a bilateral origin 

Mathematical Society, June to —Dr Mackay inthechair 
— The following papers were read — Notes on permutations, 
4c , by Mr. R F Muirhead.— Extension of the method of 
displacement-se(|uence, by Mr R. F Muirhead —Converse 
theory of binomial theorem, by Mr Sita Noth Chokrobarthy — 
ElemenUry notes, by Mr. W J. Butters 


Dual IN. 

Royal Dublin Society, May |8 —Prof D. J Cunningham, 
F R.S,, m the chair — Dr F T Trouton, F R S , communi 
cated a method of measuring the surface tension of liquids which 
depends on the rate at which a column of liquid fills, or empties 
Itself out of a tulie of fine bore The tube is placed horizontally 
and ^ one enil bent downwards into a vessel of the liquid. By 
altering the level of the liquid it can be either arranged to 
measure the rale the tube fills, m which case the capillary forces 
draw the liquid up, or the rate it empties, the capillary forces 
retarding were the flow viscous ihe distance traversed would 
be proportional to the square root of the time This was shown 
to be approximately true Experiments were described using an 
inclined tube with a wide lient-down portion attached to the 
lower end The rate of emptying could lie made constant by 
making the height of the liquid in the wide part equal to the 
capillary elevation in the fine tube Experiments were also 
describM made with liquids such as soap solution, where surface 
tension vanes with time — The Rev H O’Toole exhibited and 
described a new hydrometer, which consists of a stem at the 
lower end of which is a weighted bulb as in any of the common 
forms of hydrometer , higher up on the stem is another bulb, 
which causes the instrument to float, and at the top is a dish in 
which weights may be placed. Between the floating bulb and 
the dish there is another bulb, which may be called the standard 
bulb The method of use is as follows the apparatus is im 
mersed in a given liquid, and weights added to make it sink to 
a marked point between the floating and standard bulbs , addi 
lional weighu are then added to immerse the standard bulb to 
another marked point near the dish , these additional weights 
are evidently the weight of a volume of the liquid equal to the 
volume of the standard bulb. The weight of the same volume 
of water may be similarly found, and thus the specific gravity 
determined.— Prof. D J Cunningham, F R S , and Mr. Joseph 
Welland exhibited an apparatus for lantern-photography of 
nflcroscopK objects. This is of interest as affording a means of 
using an ordinary optical lantern, with or without a microscopic 
projector, for making enlarged photographs of transparent micro 
scopic objects, the precise aenee of enlargement wished for being 
readily obtained It has been employed chiefly for photo 
graphing large sections of the bram, and it is particularly well 
adapted for this purpose Further, by means of this apparatus, 
iranspareneies reproducing die' diflerent colours of stained and 
injected tissues can be readily obtained by the Toly process Slides 
showing a section through a kidney injected in two colours (red 
and blue) and a picrocaimine specimen of hair follicles were 
exhiUted — Mr, I&hard J. Moss exhibited an apparatus for 
drying bodies in vama at various temperatures. Steam or other 
vapour is paSMd through a flat coil of pipe in an mverted bell 
jar, closed with a glass plate and rubber nng, and attached to a 
water vacuum pump. A flat-bottomed platinum capsule con- 
taining the substances to be dried rests on the cotl of pipe, and 
any d^red desiocant is placed in a tray above it. | 
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Academy of'Sciences, June 13.— M Wolf m the chair — 
Liquid air, by M. d'Arsonval An account of the Linde pro- 
cess of liquefying air An expenditure of rather less than three 
horse power gives a litre of liquid air per hour — Spectroscopic 
researches on atmospheric air, by MM H Moissan and H 
Deslondres A sealra note deposited May II, 1896. — Remarks 
by M H Moissan on the above — On the direct measurement 
of a quantity of electricity m electromagnetic units , application 
to the construction of a current meter, by M R Blondlot A 
coil in the form of a ring is hung on a vertical axis inside a 
long horizontal bobbin, the same current passing round both 
coils The product of the intensily of the current into the Ume 
of uscillalton, that is, the quantity of electricily which traverses 
any given section of wire during one swing, is a constant 
quantity, depending only on the construction of the two 
bobbins By the application of a device for counting the vibra- 
tions of the small coil, a practical coulumbmeter is obtained, 
which works equally well with continuous and aliernating 
currents — On differential equaltons of Ihe second order at fixed 
critical points, by M Paul Painlevc - On the problem of in 
tegration from the point of view of real variables, by M R 
Baire — On mixtures of gases, by M Daniel Berthelut A 
discussion of Dalton’s Law of mix^ gases Starting with the 
assunipiion that the law of Avogadro is only true in the 
limiting ca.se of infinite volume, an expression is developed 
for the constants m the Van der Waal equation to the mixture 
The results found experimentally by MM Lediic and Sacerdote 
arc in perfect agreement with the theory. — On the study of 
the radiations of mercury and the measurement of then wave- 
lengths, by MM Ch Fabiy and A Perot comparison of 
Ihe green tine and two yellow lines of mercury with the cadmium 
lines by means of the interferential spectroscope described in 
previous papers — On the electrical resistance of steel, by 
M II Le Chatelier The steels were’ examined in the form 
of well annealed bars, 20 cm long and i sq cm m section 
The resistance increases with increasing jiiercentoge of carbon, 
and similarly with silicon, i percent ol the latter having double 
the eftect of the same amount of carbon Steels containing 
manganese, nickel, chromium, tungsten, and molybdenum were 
also examined — Entoptic vision, and sensibility in the 
yellow s|xit, by M Aug Charpenlier -On Ihe atomic weight 
of nitrogen, by M M Vires From the densities of nitrogen 
and Its compounds M D.iniel Beriheloi has derluced an atomic 
weight of 14 005 for nitrogen, whilst the figure given by Stas 
IS 14 044 This discrejianty cannot be accounted for, as MM 
U Berlhelot and Leduc have assumed, by the systematic error 
imrcaluced by tixygen dissolved in the silver, as M Stis has 
himself carefully reconsidered ihe whole of his work in the light 
of this objectioa of Dumas, and hss shown that ihe effect is 
pracitcally negligible, the atomic weight in question being only 
lowered from 14 044 to 14 040 The cause ot the difference 
still remains to be explained — On the alomic weight of 
tellurium, by M K Meuner, The lellunum employevl in this 
research was prepared by ihe decomposinon of telluriimi hy- 
dride at 500° , It IB certain that this nielal must be free from 
aniimony and bismuth. The reactions chosen were the conver- 
sion of the metal into its sulphate, and the reduction of tellurous 
acid with carbon monoxide The mean result is 127 9 — Action 
of sodammonium in excess upon red phosphorus, by M C 
llugot — On ihe preparation and properties of a new carbide ot 
tungsten, by M Percy Williams The carbide is produced by 
the interaction of tungstic acid, carlion, and iron at the Icm- 
joeraturc of the cltctric furnace Its formula is WC, and is dis- 
tinguished from the carbide W,C, discovered by M Moissan, in 
not being attacked by chlorine — New method of separating 
geraniol and citronnellol, by MM J Hatau and H Labbe. 
The essence is converted into phihalic ethers by healiiH, with 
benzene and phthalic anhydride, and these seiuuated by means 
of ligroin 'The ethers are described in detail -On the eom- 
posiUon of fish, Crustacea, and molluscs, by M Ballard De- 
terminations of water, nitrogen, fat, extractives, and ash for a 
large number of fish, Crustacea, and molluscs — On the crystal- 
line forms of quartz from Meylan, by M Ferdinand Gonnard. 
— On the direct fertilisation in some plants in which the flowers 
would appear to be adapted to cross fertilisalion, by M C 
Gerber — On a remarkable fault between Brives, Pingueux and 
Angoulime, by M. Ph Glangeaud — On new sources of petro- 
leum in the Caucasus, by M. Venukoff Naphtha-beanng sand 
has been found near Anaclie, m the Eastern Caucasus — 
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Atmospheric situation at the time of ascent of experimental 
balloons, by M. H Tariy, — The registration of litmosphenc 
electric discharges, by M Dueretet The re^stration was 
effected by the Hertrian waves set up ; the recording instrument 
was a Branly radio-conductor. — International balloon accent of 
June 8, by M W de Fonvieiie The ascents were made on 
the same^y at Pans, Brussels, Strassburg, Viewna, Berlin, St. 
Petersburg, and Munich — Short account of the results of the 
ascents of three captive balloons at Trappes, by M L Teis 
serene de Bort. 


New South Wales. 

Linnean Society, April 27 —Mr P N Trebeck in the 
chair — Some new genera and species of fishes, by J Douglas 
Ogilby — On the sanities and habits of Thylacoleo^ by Dr R 
Broom The author reopens a much-debated question in the 
light afforded by the interesting little fossil' marsupial recently 
described by him under the name fiurramys parvus 
(P L S N.S W , 189s, p 563] This little form, which is 
evidently the representative of a sub family of the Fhalangeruiir, 
in most of its characters agrees with the phalangers, but it 
possesses the greatly enlarged and grooved premotars of the 
rat-kangaroos , and not only does it show evidence of a group 
which hlls the only remaining gap between the kangaroos and 
the phalangers, hut as a phalanger with the imsterior premolars 
enormously enlarged, it comes nearer to Tiylatoiea than docs 
any extinct or living form hitherto discovered The conclusions 
arrived at are— That Thylaeolec is descended from a phalan- 
goroid form not very dissimilar from Burtamys, and that it was 
almost certainly a purely carnivorous animal — Descriptions of 
new Australian lepidoptera with a note on the occurrence of 
DaBphtla livornua, Esp., at Broken Hill, N b W , by Oswald 
Lower The beautiful sphinfnd, DetUphtla hveintsa, Esp , 
was noticed by the author to be common dunng the early port 
of March last, at the electnc lights at Broken Hill On one 
occasion individuals were literally swarming The species occurs 
in Europe, Africa, and S Asia It was first recorded from 
Australia by Mr Miskin from a (Queensland specimen It is 
also known from Adelaide, but has not yet been reported frota 
Victofia, Tasmanlk, or M(est AUstndki ; nor has it been recorded 
previously from New South Wales — Descriptions of a new 
Australian grass, by Fred Turner The species of Panuum 
deseribed is a capital forage plant from the Liverpool Plains, 
NSW, Its nearest allies being P semiUnsum, F v M , and 
P autuiotaU, Retz, from North Australia — Mr Hedley ex- 
hibited a specimen of fully developed Gundlaskia recently taken 
by Mr. H I..eighton Kesteven from a pool in the Botanical 
'Gardens, Sydney This is the second instance of its occurrence 
in Australia, and the first in New South Wales The genus has 
been treated of at some length in vol viii (and series) of the 
Society’s ProneJtngs. Possibly no real Ancylus exists in 
Australia, and all those hitherto reported ■will ultimately be 
shown to assume occasionally and at rare intervals the Gundlachia 
form — Mr Ogilby exhibit^ the type of the new batiwbial fish 
from Lord Howe Island, described in his paper as AFAhoprora 
ptrsputllata, and remarked that it may be distinguished from 
the three Atlantic species by the presence of a pair of su|)er 
numerary photophores between the upper angle of the eye and 
the ante-orbital 
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THE COLOURS OF INSECTS CLASSIFIED 
ACCORDING TO THE METHODS OF ART 
Obserrations on the Coloration of Insects Hy Hrunner 
von Wattenwyl Translated by Edward J Hies, 
B Sc , King’s College, Cambridge Pp 16, and 9 
Coloured Plates (Leipzig W Engelmann, 1897 ) 

T his publication consists of a series of nine beauti- 
fully coloured plates containing 118 numbered 
figures, m addition to several others distinguished by 
letters Accompanying the plates is a brief descriptive 
letter-press which explains the plan on which the illustra- 
tions have been selected and grouped, and the theoretical 
views of the author, the eminent orthopterist. The ex- 
pense of the plates, which must have been very heavy, 
was aided by a grant from the Wedl Fund of the 
Imperial Academy of Sciences in Vienna 
The translation is, on the whole, extremel) good, only 
a sentence now and then serving to recall the (to us) 
clumsy form of the original Mr Bles, in a cautiously 
worded translator’s note, excuses himself from the 
acceptance of the author’s philosophy 

The printing and general get up are of the very 
highest character 

The views of the author upon mimicry, piotective re- 
semblance, &c , are already well known from his previous 
writings Thus in 1883 he suggested ( Ver/t tier A' K zool 
hot Ges in PVten, 1883, p 247) the term “Hypcrtely” 
to express the supposed fact that resemblance to 
surroundings may be more perfect and detailed than 
IS required by the struggle for existence Thus Brunner 
could perhaps accept the view that resemblance to a leaf 
IS useful for concealment from enemies, although like- 
ness to a leaf which has been mined by larvte went, he 
contended, too far, and transcended the limits of the 
useful It was therefore of the highest interest to ascer- 
tain whether the criticism of so distinguished an ento- 
mologist was purely destructive— for “ Hypertely” merely 
meant that he could not accept the explanation offered 
by natural selection-— or whether he had not some 
alternative theory to explain the facts Hence the 
expectant interest with which this publication will be 
received by all naturalists who are interested in theories 
which are supposed to account for evolution 

In the Introduction the author describes the plan of 
his memoir in these words “ The following work con- 
tains simple observations on the phenomena of colora 
tion I have attempted to classify these phenomena, 
and I have found laws which have no connection with 
the care for the preservation of the species ” These 
“laws” consist m classifying a large number of the 
colours and patterns Of insects according to their forms, 
and especially according to the relationship they bear to 
the various methods of decorative art as applied by man 
It must be regarded as a senous error that the author 
should have used amonograph of this kind for the burial, 
rather than the pubUcation, of the description of a few 
new species. 

The following groups are recognised and beautifully 
illustrated in the platps ; (t) Uniform and Rainbow 
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Coloration, the simplest and commonest of all , and 
next to It (2) Strifes, Bands and Spots Under this 
head it is well shown that the stripes often persist over 
certain contours or surfaces of the body, regardless of 
the various anatomical features which are traversed , 
and also that the continuity of stripes can only be made 
out, in certain cases, by placing the insect in its position 
of rest When an insect possesses a “single nairow 
band which extends, mostly in a straight line, over the 
different parts of the body, sometimes vertic.illy, some- 
times horizontally or obliquely,” and when this band 
only becomes continuous in a certain position of the 
insect, Brunner calls it (3) The Line of Orientation, 
“because it indicates the position assumed by the in- 
sect in receiving its coloration ” (The form of words 
used should be noted ) Numerous excellent examples 
of such lines are figured The next group consists of 
(4) Strokes and Dots, a special form of pattern which 
gives “the impression of a simple pen-and-ink drawing” 
A certain West African Locustid {Mustius Afselei) is 
“ marked with a pen-and-ink design ’’ in the form of 
rings round the antenn.e, on the borders and tips of the 
wings in the position of rest, and on the ends of the feet 
A detailed description is given by the author “ in order 
to show that in this insect the pen-and-ink markings are, 
so to speak, the finishing touches to the coloration of 
the insect ” (5) Eye Spots A beautiful series of these 
striking markings has been selected and figured The 
species belong to the Coleoptera, Orthoptera and Lepi- 
doptera (6) Spirals Another very striking and re- 
markable form IS found in many moths and in the Mantid 
family HarpaguLe, which, however, are described under 
Section 9 (7) Splash Marks are distinguished from the 

markings hitherto described by their irregularity and 
want of symmetry In two species of Aulanhes from 
the Orienul region, “the effect of the whole is as though 
the insect with folded wings had been irregularly splashed 
with a body-colour ” Splash marks when crowded may 
be modified into (8) Clouded Markings, although in this 
case the pigment is “ not applied like a body colour ’> 
The author, “ speaking figuratively,” prefers to “ regard 
these markings [as in the fore-wings of OEdipodidce] as 
produced by the impression of a thumb moistened with 

Up to this point coloration has been considered “as 
though produced by painting with a brush Besides 
this, forms of coloration are met with which imply, when 
carefully considered, another method of application ” 
The first of these are (9) Stencil Patterns, in which “the 
colour IS perfectly uniform throughout with hard i ontours, 
like the wall paintings produced with the aid of stencil 
plates” “In many instances, various colours are laid 
on in different shapes, like in polychrome decorations ” 
The examples are selected from dragon-fiies and Orth- 
optera The realistic manner m which the author follows 
up his own metaphor is well shown m his descnption 
of the marking on the fore-wings of the Harpagid 
{Mantida) Pseudocreobotra oiellata from Natal. 

“ One sees on the transparent, somewhat yellowish 
ground of the fore-wings, firstly, a green Mtch laid on 
as with a stencil Then, in the middle of the green por- 
tion, op^ue citron-yellow is laid on in the form of a 
spiral. Ine spiral is bordered with a heavy black line, 
K 
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and in the centre of the spiral there is a round spot of 

the same colour. The black line obviously is meant to 

serve as a setting of the yellow spiral,” 

but it is somewhat misplaced in the design, being shifted, 

together with the central spot, towards the base of the 

wing. 

“ We have, consequently, three colours stencilled on 
the glassy wings* first green (Fig ^oh\ then lemon- 
yellow (<■), and, to complete the picture, a black body 
colour , the latter is somewhat misfitted, as it may also 
be at times in our coloured prints ” 

All the specimens examined were found to exhibit the 
same displacement of the black band, so that it is not 
“ a mere chance occurrence in an individual ” The 
author reaches the remarkable conclusion — “ The species 
was ornamented once for all^ and just as it emerged from 
this operation, so has it been transmitted by inheritance " 
.Stencil painting also occurs in Lepidoptera, although it 
requires “a little good will ” to find it. Indeed Krunner 
is inclined to look upon this as the pnmitive coloration, 
which has been in the Lepidoptera “frequently efiaced 
by selection and by simply going to the bad ” 

The transparent patches which occur on the wings 
especially of Orthoptcra and Lepidoptera are classed 
under (ro) Erosion, 

These ten groups of marks are followed by general 
Sections dealing with the alterations which occur in 
pattern as it is traced through a series of allied forms 
In .Section (i i) Changes of Pattern, it is pointed out that 
unhke the Pseudocreobotra, described above, the outlines 
of spots and stripes and even their position are variable 
in Lepidoptera 

The author therefore compares 
“ the first method of coloration with colour printing, and 
the latter with hand painting , thus indicating the fact 
that on one hand we meet with undcviating similarity, 
and on the other with a certain freedom.” 

The methods by which the changes are eflfected are 
then considered in (12) Enlargement and Diminution of 
Spots and Hands, (13) Dislocation, the change in position 
which corresponding marking may undergo in allied 
species, principally illustrated from the Hesperidie (14) 
Diminution of Patterns, in which a “ pattern remains 
unchanged and only diminishes in size.” The fascination 
for metaphor which possesses the author leads him to say 
concerning diminution (as opposed to “the simple 
breaking down of a design ”), 

“We have a process before us, which is carried out 
physically when a m.agic lantern picture is diminished on 
the screen by m-anipulating the lenses.” 

The title of Section (15) is Changes of Colour due to 
Adaptation 4 ^hough the choice of these words seems 
to imply the recognition of natural selection, such an 
explanation is by no means congenial to the author. 
After alluding to his previous description of a Locustid 
from the Soudan which resembles an ant, the shape of the 
latter being indicated in black pigment on the body of the 
former of which all other parts are coloured with a pale 
tint, he' inquires “ is this imitation an accidental freak of 
nature ? ” Indeed throughout this section Brunner seems 
to doubt his own tsxplanations. He gives numerous 
instances of insects living on plants “ in which the leaves 
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of the habitat or parts of them are doubtlessly imitated " ; 
but follows the list, which is illustrated by eight figures, 
with the paragraph— 

“With the aid of the imagination, one may recogn.se 
the most various figures in the arrangements of spots and 
ocelli, and if, perchance, these can be referred in any way 
to protective resemblance, your case of mtmicry is 
established ” 

Apart from the fact that such a description is a cari- 
cature, exception must also be taken to the inconvenient 
confusion between protective resemblance and mimicry, 
two principles which, although bearing a close relationship 
to each other, are better kept separate 

(16) Staining of Contiguous Parts — This Section con- 
tains the somewhat crude and entirely unsupported 
assertion that when an intensely coloured part of the 
body IS of the same tint as other parts which are in 
contact with it, the latter have been stained by the 
former. Careful microscopic investigation at the time 
during which the pigments are developed would settle 
the matter, and without it no such assertion can be 
justified 

(19) Fading in Coi'ered Parts— In many instances the 
parts of wings which are covered in the position of rest 
are of a different tint from the exposed portions. I* rom 
this well-known fact, and without the remotest attempt 
at proof, the author obsen'es 

“these facts convey the impression that the brighter 
colours are pioduced by daylight If one exposes to the 
action of the sun and of the air several sheets of white 
paper of different sizes lying one upon the other, then, 
in a short time, the silhouette of the smaller pieces will 
stand out on the larger either in lighter or in darker 
tints It is probable that the phenomena observed in 
Blattodca and Phasmodca belong to this category of 
light effects ” 

The author's method of dealing with natural selec- 
tionists may be fairly used against himself If, perchance, 
it IS possible to institute a crude comparison between the 
colour effects produced by physico-chemical forces upon 
dead matter, and the arrangement of tints in a highly 
organised being, you have probably established a valuable 
“law” which you can then place before the world, with- 
out troubling to inquire whether you have been misled 
by a resemblance which is purely superficial 

(iS) Colouring in Relation to Position . — In this Section 
the patterns which pass over the body irrespective of its 
parts, and produce a “homogeneous” effect, are distin- 
guished as kolotypic from those correlative markings 
which are similar upon homologous parts, as in the 
repetition of ocelli upon the corresponding areas of fore 
and hind wing, &c Numerous interesting and beautiful 
illustrations are given. It is common for the same insect 
to possess more than one holotypic pattern having refer- 
ence to more than one position This at least is the way 
in which a follower of natural selection, or indeed a 
Lamarckian, would express the factsi and he would 
then attempt to ascertain the meaning ef the patterns m 
relation to the positions Brunner expresses them very 
differently and in a manner which is significant of his 
views of creation. With him the position represents the 
attitude of the insect when the pattern originally feU 
upon It. Such a view is expressed .again and again, the 
best example being contained in the next and 4 asS 
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Section (19) dealing' with Arbt/rattness of Coloration 
(viz the fact that colouring often has no “reference to the 
somatic importance of organs ”) He here speaks of a 
black Australian bug of the genus Pirates, in which the 
wings of the male and the abdomen of the wingless 
female are similarly striped and spotted with duty 
yellow. “ What, then, does this mean ? When the 
pattern was produced, it fell upon the wings of the male, 
and in the female on the uncovered abdomen ” 

There IS a conspicuous want of method and arrange- 
ment in the Sections recognised by the author Thus 
the idea of a pattern which persists over the body sur- 
face independently of structural features but related to 
attitude, IS the central conception of many of the bec- 
tions, and even those as widely separated as (3) is from 
(18) and (19) It IS interesting to compare this point of 
view with that of the late Alfred Tylor, who ingeniously 
attempted tp show that the true significance of pattern is 
to be found in its relation to underlying structure Un- 
doubtedly many patterns possess this relationship, and 
undoubtedly many others as conspicuously lack it The 
facts on which both naturalists relied are ceitainly right, 
while their conclusions are as wiong .as they are contra- 
dictory of each other— -Brunner, that pattern is produced 
upon the organism by some power outside it, and caring 
nothing for its structurtil differentiation , Tylor, that 
there is some deep and significant bond between pattern 
•ind underlying structure, so that the former becomes 
the outward and visible sign of the latter. 

The attempt has now been made to give the whole of 
the ‘ laws which have no connection with the c.are for 
the preservation of species ” which the author d.ums to 
have found To the majority of natur.alists these “laws” 
will appear to be the grouping of icrtain markings and 
patterns according to moie or less superficial resem- 
blances between them , and this being done, the real 
interest now begins— the attempt to ascert.ain their signi- 
ficance in the lives of their possessors Much interest, too, 
awaits a minute investigation of many of the groups in 
order to make out whether they are based on superficial 
appearances, and therefore artificial, or whether they are 
real and natural 

To the author, however, it all means far more than 
this. As the memoir was being studied, the continual 
pursuit of detailed metaphor led to the belief that the 
author did not regard bis imagery as metaphor only In 
tne brief Conclusion he speaks out on the question 

“ In the above paper I have brought into a system 
the divergent facts of coloration In so doing, simple 
principles have been formed which coincide in a remark- 
able manner with those of the human painters’ arts The 
agreement is so striking that one is tempted to use the 
terms of our own technique in descriptions I speak of 
aplasbing, stencil-painting and brusn-painting, also of 
the position of the insect when the colour was applied, of 
sketching in the pattern in different ways, &c.” 

“ This IS fimirative language, but the uniformity of the 
phenomena forces one to the conjecture, that the process 
in nature is of a similar character ; that is to say, a phe- 
nomenon which acts fram without, independent of the 
biology of the animal coloured and in nowise connected 
with Its structure." 

When we inquire what thiS power can be, the author 
t^Iie* as foHows 
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“ The ex.-ict sciences have accustomed us to refer all 
natural phenomena to the action of definite, inviolable 
laws In the coloration of insects, however, we meet 
with an arbitral mess striving to produce attributes with- 
out regard for their possessors and, therefore, obviously 
to be looked upon as the emanation of a VV'ill e\isting 
above the universe ” 

Thus Brunner leads us back to a form of special crea- 
tion Paley was convinced by the argument of design , 
Brunner by the argument of want of design Most of us, 
while rejecting both, will distinctly prefer the philosophy 
of the old theologian to that of the great orthopterist 
The “ Will existing above the universe,” the W ill which 
Brunner supposes to work out “ purposes m creation 
far more lofty than the mere preservation of the species,” 
IS mainly to be recognised by the resemblance of its 
handiwork to that produced by the methods of the 
craftsman, and especially by the remarkable likeness 
which It picsents (as m the wrongly-placed stencil 
pattern) to a poor form of human art, .it its worst 
The reasons given for rejecting the Darwinian explan- 
ation are indeed lemaikablc, but far more remarkable 
arc the hypotheses which the objectors prefer to put in 
Its place EBP 


BLANFORLti, BIRDS OF INDIA, 

The Fauna of Buttsh India Birds, \ro\\\ By W T 
Blanford 8vo Pp xm -H 500. (London Taylor and 
Francis, 1898) 

T he present volume completes the V’ertebrates of the 
Indian Fauna, and the editor (in this case also the 
author) is to be congratulated on having thus far so 
successfully accomplishi.d a very important and at the 
same time a very difficult task. The volume licforo us 
IS, perhaps, the most generally interesting of the four 
devoted to birds, seeing that it treats of groups like the 
pigeons, the sand-grouse, the game-birds, and the ducks 
and geese, which claim attention from a wider circle of 
readers than is attracted by the perching birds and 
picarians Since the author, in addition to his scientific 
qualifications, is also a sportsman who has shot a large 
number of the species he describes, his work can scarcely 
fail to prove as acceptable to his brother sportsmen as to 
scientific ornithologists Limitations of space have 
necessarily curtailed the amount of matter devoted to the 
habits of most of the species, but within such limitations 
the notices leave little to be desired. 

From Its geographical situation, India, we need scarcely 
remind our readers, is visited during the cold season by 
vast swarms of game-birds and ducks of various kinds , 
and the fauna of these groups is consequently very much 
larger than might d priori have been expected. Sports- 
men accordingly often experience considerable difficulty 
in identifying the species contained in their “bag," but 
with the publication of the present volume such difficulties 
should cease 

Turning to the more strictly scientific aspect of the book, 
It may be noted that the author is careful to state how much 
he is indebted to the British Museum Catalogue of Birds, 
certain votumes of which devoted to sover»Tof the groups 
he describes have appeared at more or less rtcent (dates 
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On comparing these volumes of the Museum Catalogue 
with the work before us, it will be found that in many 
instances Mr Blanford has somewhat simplified the 
classification adopted. This is most markedly the case 
in the pigeons, the existing members of which were divided 
by Count Salvadori into five families ; whereas Mr 
Blanford, so far at least as Indian forms are concerned, 
admits but one Although he has not to deal with the 
former on this occasion, he further suggests that the 
separation of the Teiraontda as a family apart from the 
Pkastamdce seems scarcely justifiable by the facts And 
on turning to the minor groups, we find a similar wide 
and comprehensive view taken as to then respective 
limitations. Leaving out of consideration the very dis- 
tinct demoiselle crane {Anthropotdes), it may be noticed I 
as an example of this feature that recent writers have ! 
assigned the three species of true cranes which visit 
India proper to as many distinct genera, respectively 
distinguished, mainly, if not entirely, by the comparatively 
insignificant character of the extent to which the head is 
clothed with feathers All the three species are indeed 
structurally similar and essentially the same type of bird, 
and to many at least it will be a source of satisfaction to 
find them once again reinstated in the original genus 
Crus. Possibly a further improvement would have been 
to have placed the Burmese representive of the Sarus 
crane of India as a sub-species rather than a species, 
but this IS a matter of detail 

In museum work (as in stamp-collecting) there seems 
to be an inevitable and inherent tendency on the part of 
specialists to go on refining and discriminating m the 
detection of small points of diflference, and thus to raise 
the individuals or groups in which such minute points of 
difference occur to a higher and higher rank And in 
consequence of this extremely natural ultra-refinement 
(due to a ripe knowledge of minuteness of detail), the 
mutual affinities of animals tend to become obscured or 
even lost, while the science is cumbered with an excess 
of more or less superfluous tenns It is therefore a 
distinct advantage when a man with the wide experience 
and knowledge derived from the study of other groups, 
possessed by the author of the present volume, sets him- 
self the task of revising the classification of a group 
which has occupied the attention of a large number of 
specialists. And whatever may be the opinion from the 
specialist point of view, it can scarcely be doubted that 
to naturalists who desire to take a broad and comprehen- 
sive view of zoological affinities, Mr. Blanford’s simpler 
arrangement is decidedly preferable to the numerous 
sub-divisions adopted by some of his fellow worker* 

As regards the general classification adopted, it is 
gratifying to notice that it has not been considered 
necessary by the author that he should propose any new 
scheme , and the various major groups accordingly, for 
the most at any rate, appear under the old familiar names. 
In some instances, however, generic terms m common 
use have had to be rejected on account of priority or 
preoccupation, and a few birds consequently appear under 
unfamiliar titles. The homed pheasants, for example, 
figure as Tragopan in place of Ceriorms, but since the 
former name is often used as the popular title of these 
birds, the change in this case is less surtling than usual. 
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As in all those made by the author, this substitution was 
a necessity according to the rules of nomenclature 

The total number of I ndo- Burmese birds regarded as 
entitled to rank as distinct species in the four volumes 
devoted to the group is given by the author as 1626 
Years ago, from a much smaller area, Jerdon recognised 
1016. In Mr Hume’s catalogue of 1879 a total of 1788 
entries were recorded, but of these 106 were rejected as 
invalid, and 74 regarded as doubtful, thus leaving a total of 
1608, or very nearly the same as the number admitted by 
Mr Blanford and his fellow author Mr. Oates Since a 
large number of new species have been described of late 
years, this indicates that due attention has been given on 
the part of ornithologists to the elimination of nominal 
ones An exact estimation of the number of species of 
any group of animals inhabiting a particular country 
must, however, depend to a considerable extent on the 
personal equation of the descnber. As the author well 
observes — 

“ The precise number of species is naturally dependent 
on a personal factor, some writers being more liberal than 
others in admitting the claims to specific rank of races 
which are distinguished by small differences of plumage 
or measurement, or which are connected by intervening 
links with the typical form Such races or sub-species, 
as they are called, have not, as a rule, been separately 
numbered and described in the present work, but they 
have received due notice and their characters have been 
explained ” 

From this it would appear that Mr Blanford has not 
yet brought himself to accept the principle of trinomialism 
for birds, although his recent paper on the large Indian 
squirrel seems to show that he has already done so in 
the case of mammals , and the innovation would, to our 
thinking, be an advantage among the former 

As is always the case with the author’s work, his 
descriptions are most accurately and concisely written, 
and they all bear the impress of having been drawn up 
afresh from the birds themselves, and not merely extracted 
and furbished up from the writings of others In many 
of the groups described, and especially the game-birds, 
the females are so different in plumage from the males, as 
to require a description nearly as long as that devoted to 
the latter, so that the labour involved in the work is 
almost double that which might at first sight be suppiosed 
necessary Equally exact, and at the same time im- 
portant, are the details given in connection with the 
geographical range of the genera and species ; a subject 
too often neglected by the earlier writers. 

One thing we should like to suggest to the author, 
and that is that in future works he should give the 
reference to the place of publication of the generic 
names and their synonyms, instead of merely citing the 
author and date. The characters of the eggs in each 
genus might also have been added ; while a few more 
details regarding the nesting habits of some of the more 
important species would, if space permitted, have added 
to the interest of the book 

Many books on Indian game-birds and the kindred 
groups are already in existence, and a new one on a 
small scale is now in course of publication ; but it may 
be safely said that as a work of reference, embodying all 
the important information regarding these groups, the 
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present volume will long remain the standard, both to 
the naturalist and to the sportsman. While lacking the 
advantage of plates, it has the compensations of port- 
ability, accuracy, and completeness , and it forms a 
worthy companion to its fellow volumes of the same 
senes. R L 


NAVIGATION AND CYCLONES. 

Mdthode pour abrtger tes traversdes en uliltsant les 
perturkUtons d* FAtmotphire. Par M A Fieron, 
capitaine de frigate. Pp 91 (Pans Imprimene 

Nationale, 1891.) 

T his little book bears the date 1891, and is extracted 
from the Annales hydrographiques of that year 
The object of the author, who was attached to the 
Colddomen, and thus had considerable experience of the 
Southern Seas and of the weather prevalent in those 
latitudes, is to indicate methods by which navigation 
may be facilitated and the duration of voyages, in sailing 
ships especially, diminished by taking advantage of the 
cyclonic and anticyclonic movements in the atmosphere 
By so inanmuvring that the violence of the storm is 
utilised in carrying the ship in the direction desired, it is 
contended that these destructive agents can be turned to 
useful account It may be true, as the author asserts, 
that in every area of low pressure there is always one 
part which can be made useful — one sector in which 
favourable winds will be found But careful navigators 
are rather prone to give these areas of disturbance a 
wide beith , and it speaks much for the trustfulness of 
the author, and of the calm confidence in which he 
reposes on scientific deductions, that he does not propose 
to avoid these dreaded cyclonic storms, but is prepared 
to steer into their midst and make their violence sub- 
servient to his ends His system is based upon instru- 
mental observations, chiefly of the barometer, from which 
may be learnt the direction and force in which the 
cyclone is moving Experience teaches the behaviour 
of the atmosphere in a region of low pressure in different 
latitudes, and by the aid of a few rules, easily learnt and 
remembered, it is not difficult to perceive whether one be 
on the navigable or dangerous side of a cyclone, and 
arrange accordingly. The author therefore gives in very 
considerable detail, thr condition of the weather, the 
direction of the wind,' and the appearance of the sky, 
which may be expected in the various positions in which 
the ship finds itself relative to the centre of the storm 
We have practically to do with a system of weather 
forecasting, based upon knowledge which cannot always 
be exact or sufficient, and therefore it would seem must 
sometimes lead astray. But the author declares that he 
has never been in error, and that he has never had any 
hesitation in selecting the proper route which would 
enable him to find the most favourable wind to carry 
him most swiftly in the direction he desired to travel 
He IS, however, careful to add that his rules for ob- 
servance apply only on the open ocean, where land 
masses do not interfere with the aerial current, and his 
success may be to some extent due to the employment 
of the system under the conditions of the greatest 
simplicity 

This work has been before the maritime public 
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now some seven years, and presumably the procedure 
has been submitted to frequent test by those whoh-i\e 
to navigate in those seas, which have been made the 
subject of study, but the testimony in its favour does not 
seem to be overwhelming Several causes may be 
assigned to explain the indifference with which the 
practical suggestions contained in the book have been 
received by the mariner and the shipowner. The most 
evident is the steady decline in the tonnage of sailing 
vessels, and the tendency to convert many of these into 
floating warehouses containing grain When a shipwwner 
knows that he will have to pay rent for storage of the 
c,irgo on arrival, he is practically indifferent how long 
the voyage may last, and safety is of greater considera- 
tion than swiftness The recognition of trade routes and 
the maintenance of particular lines of navigation pur- 
sued by vessels which can both steam and sail, forbid a 
haphazard, self-selected route, which, if it shorten the 
time of passage, increases the chances of collision The 
author, it is true, considers his system particularly 
applic.able to this kind of steamer, employing the steam 
to carry the vessel into a position in which it would 
enjoy favourable breezes A few tons of coal would be 
well expended, he urges, if it enabled a skipper to bring 
his steamer alongside a friendly cyclone which would 
carry it along on a twenty knot breeze in the coveted 
direction. We imagine that the few tons of coal would 
more frequently be expended in carrying the ship away 
from a region in which disaster is quite as likely to 
be encountered as material assistance to be rendered 
Possibly, knowing the destructive effects that these 
cyclones can work, our mariners have received them 
with too much distrust, and not sought to d^ve from 
them what little advantages they may offer \r Fieron’s 
book IS directed towards creating a more favourable 
opinion of these atmospheric disturbances The issue 
must be left to the expert, who has before his eyes 
Board of Trade inquiries and nautical assessors who 
may not share the hopeful views of the author One 
very real source of danger on which the author does not 
appear to insist sufficiently is the swell which arises from 
the heavy seas, that accompany typhoons, tornadoes. See 
A well-found sailing vessel may withstand the force of 
the wind, after due precaution, but suffer grievously from 
heavy confused cross seas This point and others of 
much importance are discussed in a pamphlet recently 
issued by Dr Doberck, the director of the Hong Kong 
Observatory. The director has here incorporated the 
experience of many years’ study gained in an observatory 
which exists mainly for the purposes of warning the 
mercantile marine against the dangers arising from the 
approach of typhoons and similar atmospheric disturb- 
ances. During the last thirteen years, the tracks of 
nearly 250 typhoons have been examined and discussed, 
from information supplied, either from ships at sea, qr 
from fixed stations The causes that produce variation 
from regularity, such as the geographical position of the 
origin of the storm, the presence of land masses in the 
path, the condition of the monsoon, &c., have been taken 
into account, with the result that successful prediction is 
generally secured, and rules for the management of 
vessels, under whatever conditions they are placed, have 
been formulated with scientific precision, i 
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Notes from a Diary, 1873-1881. By the Right Hon. 
Sir Mountstuart E Grant Duff, G.C S I Vol 1., 
pp IV + 334 : Vol 11 , pp 394 (London • John 
Murray, 1898 ) 

The only scientific interest which these volumes possess 
IS due to the fact that a number of distinguished men of 
science are referred to in their pages, and occasional 
mention is made of botanical species found in the 
places visited by the author Chatty reminiscences of 
this kind are always interesting, and they become much 
more so when they are related by a man with a wide 
circle of friends among leaders in many branches of 
intellectual and political activity Almost all reference 
to the working-day part of the author’s life has been 
eliminated, though during the whole period covered by 
the volumes the author was a member of Parliament 
actively engage^ in political affairs The volumes are 
concerned with the lighter and recreative side of the 
life of a public man, and as such contain notes on many 
amusing occurrences, as well as open expressions of 
opinions by distinguished men Whether it is desirable 
to give a permanent form to stories told m private 
conversation, or to record casual opinions, may be 
doubted ; but, by bestowing care upon the preparation 
of the notes for the press, Sir Mountstuart Grant Duff 
has been able to avoid publishing anything likely to 
give offence 

The volumes will provide after-dinner speakers with a 
wealth of capital anecdotes. In 1877 the author was 
shown an e^g of the great auk, and was told that on 
account of its rarity it was worth 60/ Since then, a 
great auk’s egg has been sold for nearly 300/. Referring 
to the auk the author says “ This was the creature 
whose name brought down on the ornithologist who 
used It at the Belfast meeting, the criticism of the lady 
who remarked — ‘ He can’t be an educated man, he 
speaks oithe great ’awk 1 ’ ” The following entry in the 
diary for March 24, 1878, is interesting — 

“ At'lligh ,Elms, Lyon Playfair, amongst others, being of 
the party. A prefes ot the Algerian conjurors, who apply hot 
metal to their bodies without suffering, he explained to us that, 
if only the metal is sufficiently hot, this can be done with 
perfect security j and told an amusing story of how, 
when the Prince of Wales was studying unuer him in 
Edinburgh, he had, after taking the precaution to make him 
wash his hands in ammonia, in order to get rid of any grease 
that might be on them, said • ‘ Now, sir, if you have faith in 
science, you will plunge your right hand into that cauldron of 
boiling lead, and ladle it out into the cold water which is 
standing by.’ ‘Are you serious?’ asked the pupil ‘Per- 
fectly,’ was the reply. ‘ If you tell me to do it, I will, said the 
Prince ‘ I do tell you,’ rejoined Playfair, and the Prince im 
mediately ladled out the burning liquid with perfect impunity ” 
Several stories are told in connection with Darwin. 
The following is an entry on December 15, 1880 — 

“ Drove with my hostess to Liverpool She told me that she 
had lately explain^ to Darwin the state of her sight, which is 
very peculiar ‘ Ah 1 I-ady Derby,’ said the great philosopher, 

‘ how I should like to dissect you ’ " 

The volumes are full of accounts of similar amusing 
incidents, and will serve to while away many leisure 
hours. 

Elements of Descriptive Astronomy. By Herbert Howe, 
A M , Sc D Pp. 340 + XII. (London ; George Philip 
and Son, 1897.) 

This is an elementary text-book which touches briefly 
upon the more important principles, facts, and theories 
of astronomy. In such a general treatment of a large 
subject, opinions are bound to differ as to what should be 
included and what omitted, but the author has on the 
-whole made good use of his space. The arrangement 
of matter is bnly marred by the subordinate position 
NO. 1496, VOL. 58] 


[June 30, 1898 


given to the spectroscope and the principles of spectrum 
analysis While the telescope is treated of in a separate 
chapter, the spectroscope is given a few paragraphs in a 
chapter on the sun, an arrangement which is apt to be 
misleading now that the astronomical applications of the 
latter instrument are as wide as those of the telescope. 

The author wisely insists on the necessity for actual 
observations, even without instruments, and draws 
attention to the need for the cultivation of what is 
happily called the “geometric imagination.” Each 
chapter is provided with a number of exercises which 
seem to be well adapted to assist the student. The 
illustrations, including a set of star maps, are, with one 
exception, admirable Though the colouring of the 
plate of spectra is excellent, several of the details are 
inaccurate . for example, the spectrum of sodium is 
represented as consisting of a bright line and two dark 
ones, having no connection with the solar lines, and the 
hydrogen spectrum is quite unrecognisable 

In spite of the necessarily meagre character of much 
of the information, the book has many attractive features, 
and will give the student a good idea of the principal 
teachings of astronomy. 

SoutA American Sketches, By Robert Crawford, M A- 
Pp XX -(- 280 (London Longmans, Green, and Co , 
1898) 

Thrkl-fourths of this volume consist of narratives of 
amusing and exciting personal exptrienres, the remainder 
contains general information on the natural history, 
climatology, and geography of Uruguay The author 
resided m Uruguay for three and a half years, during 
which period he was engaged in the construction of a 
railway, and had good opportunities of observing the 
nature of the country and the manners of the people 
The life of a railway engineer is never without its adven- 
tures, so It is easy to imagine that the author did not 
lack exciting incidents Of course he witnessed a 
revolution, and expenenced some of the discomforts 
suffered during periods of political disturbances m South 
America. 1 he descriptions of these incidents of public 
and political life, and of perils by land and sea, are well 
worth reading Referring to the change of character of 
streams in a few hours, M r Crawford says “ 1 hav e 
known a little stream that I have repeatedly jumped 
.across on foot spread out to a width of more than a 
hundred yards, with a depth of from ten to hfteen feet, 
m five or six hours, and fall again as rapidly ” The 
rivers, as well as tlie smaller rivulets and biooks, are 
affected in a similar way 

Though the volume is not expressly intended for 
schools. It contains enough adventures to interest young 
readers, and conveys at the same time a large amount 
of information concerning conditions of life in U ruguay 

The Making of a Daisy j “ Wheat out of Lilies”; and 
other Studies in Plant- Life and Evolution, A Popular 
Study of Botany By Eleanor Hughes-Gibb Pp 
126 (London . Charles Griffin and Co, Ltd., 1898) 
Under a cumbersome title, we have here a half-dozen 
short papers containing elementary descnptions of the 
parts of a few common flowers and their functions The 
object of the author has been " to help my readers to 
form some idea of the principles on which the classifica- 
tion of flowering plants are based, pd at the same time 
to give a view of the chief divisions marked out upon 
these principles.” There is, however, little novelty either 
in the plan or execution of the volume , and though a 
certain amount of instructive information may be ex- 
tracted from Its pages, it is garnished with too many 
platitudes to be interesting For readers who like to 
draw moral lessons from natural processes, the book will 
be found attractive , hut as a popular work on botany 
UUle can be said in ns praise. 


nature 
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LETTERS TO THE EDITOR 
i'Tk* Ed%t»r do*i not hold kmself rtspmtthlt for ofintous tx 
prutod by ktt corrtspondtnis Hot t her can he undeitaki 
to return, or to correspond with the writers of, re/ei/eil 
manuscripts intended for this or any other part of Naiukk 
Ho notice is taken of anonymous communications ] 

Liquid Air at One Operation 
It is to be hoped that personal matters will not divert at 
tention from the very interesang scientihc questions involved 
The liquefaction of air at one operation by Linde and ilampson 
u indeed a great feat and a triumph for the principle of re- 
generation. But it must not be overlooked that to allow the 
air to expand without doing work, or rather to allow the work 
of expansion to appear as heat at the very place where the 
utmost cooling is desired, is very liad thermodynamics The 
work of expansion should not be dissipated within, but be con- 
ducted to the exterior 

I understand that attempts to expand the air under a piston 
in a cylinder have led to practical difficulties connected uiih the 
low temperature But surely a turbine of some sort might be 
made to work This would occupy little space, and even if of 
low efficiency, would still allow a considerable fraction of the 
work of expansion to be conteyed away The worst turbine 
would be better than none, and would proliably allow the prcs- 
aures to be reduced It should be underslotKl that the object 
IS not so much to save the work, as to obviate the very prejudicial 
heating arising from its dissipation in the coldest part of the 
apparatus It seems to me that the future may bring great 
developments in this direction, and that it may thus be jxissible 
to liquefy even hydrogen at one operation Ka\ bBlbH 

Terhng Place, Wilham, June 26 

Liquid Hydrogen 

I OBSERVE with some amusement that you still allow Mr 
Hampson to embellish your columns with vain rei>etitions of 
accusations which he was compelled to withdraw when he met 
me face to face at the meeting of the Society of Chemical 
Industry. 

It IS idle to discuss any question with a man whose notion pf 
argument is to restate in somewhat different language what has 
already been refuted, and then to assert that the accuracy of his 
propositions has not been questioned 

Mr Hampson must be a singularly dull person if he fills to 
appreciate tne ma^itude of the draft he makes upon the 
credulity of the world He asks men of the world to believe 
Chat he, being convinced of the general dishonesty of Royal 
Institution methods, and being in possession of a novel and 
valuable invention, fully completed but not protected by patent, 
came unbidden and unsought to reveal all the details to a man 
svfaom he knew to he my assistant 

He further expects the world to believe that having thus given 
liimself away, he refrained from protecting his invention until 
the rival inventor had had ample ume to profit by his childlike 
simpbcity. But even this is not all } for the world is further 
asked to beheve that after he had placed the Royal Institution 
in possesaion of full information concerning a finished invention, 
It took me more than a year to utilise his generosity, while in 
the interval Dr. Linde had publiihed his method and apparatus. 
Does not all this amount to rather a laige order ? 

But perhaps no one can answer Mr. Hampson so well as Mr. 
Hampson himself. At the meeting of the Society of Chemical 
Industry on May 2, Mr. Hampson expressed himself as follows 
(The foumalof the Society of Chemical Industry, No 5, vol 
Rvu p. 421)1 — " Prof Dewar will do me the justice to say that 
I have nowhere published any statement that he had mane use 
of anything I had communicated, or of what I bad invented I 
tote, then^re, nothing to withdraw, since I have nowhere sug 
fested that a communication had been passed on to him. 

I am not to be understood as saying that my proposal was passed 
M to Prof. Dewar.' - < 

' What is Mr. Hampson to be understood os saying In the 
letters you have published, if not the precise contrary of what 
he said when brought to book at the Society of Chemical 
Industry ? 

How otherwise is the “credit of science" involved? 

It is worth noting that m March 1896, a year and a half after 
the fitmous interview with Mr Lennox, Mr Hampson threatened 
Messrs. Lennox, Reynolds, and Fyfe with legal proceedings on 
^he ground that a lecture apparatus made for niy Chemical 
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Society paper of 189^, and subsequent!) advertised by them in 
Nature, was an infringement of his jiatent They repli d that 
he might take any acuon he pleased He has never taken any 

Mr Hampson's extract from my speech at the Society of 
Arts, reported m the fournal for March li, 1898, is so com- 
pletely isolated from the context as to convey a totally wrong 
impression. When Mr Ilampson made it, he hatl before him 
my statement that “although this regeneration system had 
been carried by Dr Linde to the acme of perfection, no one 
who constructed low temperature apparatus rejected the cool gas 
without utilising It , the great advance was that Dr Linde did 
so completely 

If all tliat Mr Hampson wants is “recognition in historical 
or explanatory works of his claim to be the inventor of a 
general claim to intensive refrigeration, he will find Solvay, Dr 
Linde, and Prof Onnes obstacles quite as serious as m) self 
Purther, this attempt to justify going behind my back in his 
relations with a member of the staff of the Royal Institution, is 
a too transparent subteifuge to require further comment 

James Dewar 

The Spectrum of Metargon ? 

In the account given by Prof Ramsay of his researches on the 
“ Companions of Argon,” he has omilietl to draw attention to a 
very curious similarity between the spectrum of his new gas 
“metargon” and the ordinary spectrum of carbon, with which 
every student of spectrum analysis is familiar 

The following comparison of waie-Iengths will make the 
similarity apparent 

Citron band 1 5632 5 5613 0 

2 5583 o 5583 o 

3 5537 o 5538 o 

Green band l 51630 51640 

2 51265 51280 

Blue hand 1 4733 5 4736 o 

2 47it 5 47145 

Indigo band 4314 5 4311 o 

There are three of Ramsay’s bands not included m this list, 
but these are nearly coincident with known bands in the 
cyanogen spectrum 

It seems hardly credible that Prof Ramsay has not guarded 
against the possibility that all these bands may be due to 
carbon, and not to a new gas ; but some explanation seems re- 
quired, for though the coincidences m the two sets of bands is 
not complete, there is no case known m which two different 
elements have spectra so nearly alike as those of carbon and 
metargon seem to be Arthur Slhustbr 

Anatomy of the Swallows 

My fnend Dr R Bowdlei Sharpe, of the British Museum, 
has favoured me with a copy of his recent and very useful 
memoir upe>n the swallows (Hirundinida), and we find the 
group treated under the several heads of (l)an introduction, 
(2) geographical distribution , and (3) the literature of the 
Subject In the last, the author of this contribution has evidently 
intended to present a very complete list of the titles of works 
that have been written about swallows, extending between the 
years 1731 to 1894 inclusive , while in the Introduction he 
makes the statement that “ The Swallows appear to us to be 
such a well-marked and isolated Pamily of Poiseres, that, In the 
absence of any detailed account of their anatomy and general 
structure, which, so far as we know, has not been attempted, 
there remains little for us to say ” As one, perhaps, who has 
had occasion to keej) a little better track of the literature of 
hirundine morphology, permit me to invite the attention of 
this distinguished systematist to a memoir published by me m 
the Journal of the Lmnean Society of London for 1889 (vol 
XX. pp. 299-394, with 39 lithographic fibres) ; be will find 
in It, under the title of “Anatomy of the North-Amencan 
Hirundinidjs,” not only a complete account of the pterylography 
of every species of swallow in the United States, but myoTogical 
descriptions of the same ; with references to their visceral 
anatomy , and on entire chapter devoted to the osteology of all 
the United States genera. Not only this, but on the plates, 
illustrating the same memoir. Dr Sharpe will find very accurate 
figures oL the skulls (nat sire) of Progne subts, Chehdon 
erythrogaster and Tachyemeta t^lasstna—aW important forms 
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of swallowi, of which the “ anatomy and general itructure ” 
are very well known In that paper he will alio see that I have 
attempted to compare the anatomy of all our swallows, with 
the structure of the American swifts, and with Ampehs, and a 
great many other birds This paper of over one hundred 
pages, and numerous plates, is not found in Dr Sharpe’s 
works upon the life history and structure of swallows find no place 
“ Literature ” of the fftrumltHtda. Numerous other important 
works ujxin the life history and structure of swallows find no place 
in Dr. Sharpe's bibliography of this group. In this connection, 
then, It may be said that our author distinguishes but twelve 
genera of swallows in the world's avifauna, and of these I have 
carefully compared, illustrated and published full accounts of 
the anatomy of no less than rwf genera, or m other words fifty pet 
cent of those known at present to science And , as Sielgtdopteryx 
was included among these, I very much question that any very 
marked anatomical differences will be found to exist among the 
unexamined types. 

Further, as has been the case with not a few other anatomists, 
I have treated the subject of the systematic position of the 
swallows in numerous places, but more particularly in my 
‘'Contnbutions to the Comparative Osteology of the Families of 
North American I'asserei,” in which the skeletons of all the 
passenne birds in the United States were, in a comparative way, 
passed in review, the swallows with the rest. This is another 
formal work dealing with the UtrundtHida, overlooked by our 
bibliographer of this family of birds R W Shufeldt. 

University Place, Washington, USA, June ii 

Rotifers in Lake Bassenthwalte 

1 1 may be of some interest to readers of Nature to call 
attention to the fact that during the warm days of June 
16-18, the beautiful Rotifer Asplanchna ^odenia was to be 
found in the surface waters of Lake Bassenthwalte, Cumberland, 
in very great abundance. After dragging a small tow-net 
through the water from a row-boat for twenty minutes, the 
water collected in the bottle attached to the end of the 
net was perfectly turbid with the multitude of these animals, 
interfenng very materially with the observation of the other 
constituents of the plankton Observations taken by Mr 
Ashworth in different parts of the lake m the early morning, 
mid-day and the evening, provetl that they were not present 
merely in a localised cloud, but distributed in immense numbers 
all over the lake, from the surface to a depth of ten feet or more 

The observation is of interest, as the ‘‘ Lakes” are nut given 
in the great work on Rotifers, by Hudson and Gosse, as a 
locality for this genus, nor is there mention made of its 
occurrence in sucli great numbers Perhaps some of your 
readers may be able to inform me if this phenomenon has pre- 
viously been recorded in England. Sydney J. Hickson. 

The Owens College, Manchester 


Lion-Tiger Hybrid 

Some of the readers of Nature who have the opportunity 
of visiting the exhibition at Earl’s Court may be interested to 
know that one of the members of the “ Happy Family” now on 
show there is evidently a hybrid between a lion and a tiger. 
The animal appears to be about two years old. By artificial light 
the ground colour closely resembles that of a lion, being tawny 
rather than reddish yellow ; but the tiger-stnpea, though fiiint, 
are quite visible, especially on the uil Such stnpes might 
perhaps be mistaken for unusually strong cub-markings of the 
lion retained for an unusual length of time But apart from the 
stnpes, the tiger strain comes out strongly in the blackness of the 
corners of the mouth, the hairs of the lips in this place being jet 
black m the tiger, white in the bon R. I Pocock. 

Natural Hutory Museum, June aa. 

Tranaference of Heat in Cooled Metal 

J’ai i’honneur de vons envoyer pour votre si interressant 
journal, une remarque qni pourra int^resser peut-ftre quelques 
lecteurs de Nature. 

II s’agit d'un ph^nomine certainement bien connu et qui n’a 
peut-^tre pas attiri I’attention des physiciens, commeilsemblele 
m^nter. Prenons dans la main I’extremitf d’nne barre de 
m^tal et chauffons I’autre extr^mii6 anssi fortement que possible, 
mau pourtant de moni^e k poavoir tenir la barre sans se 
brftler par la premiere extt<mitrf. Cela rftant, refroidissons 
brusquement rextremit6*'diauff^, soit en la plongeant dans 
I’eau, soit au moyen d’un jet d’eau. Nous constaiom alors gut 
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la temp/rature de la tartu non chauffit monte et que nous sommts 
ebligis d* lAcher la oarre, si nous ne tMulons jSar nous hrPltr 
C’est ce que savent tris bien, tous ceux qui ont travaill6 h la 
foree ou qm ont fait des soudures de petites pi^es 
metaibques tenues k la main. Les ouvners disent que la 
chaleur est repouss/e par le froid vers la partie non chauff^e 
Le ph^nomkne a t-il ^t6 6ludif scientifiquement et connait-on 
sa cause? Henry Bourget 

Astronome adjoint k I'observatoire de Toulouse, juin 14 

Parker and Haswell’s "Text-book of Zoology.” 

In reply to Prof Ray Lankester’s references to me in his 
review of Parker and Haswell’s “ Text-book of Zoology ” in 
this journal for May I2ih, I should like to state as follows : — 
(1) That 1 bad nothing to do with correcting the " final revise” 
of this book (2) That the new English edition of Prof 
Wiedersheim’s “ Comparative Anatomy of Vertebrates ” is not 
a translation, but on “adaptation ” (3) That the assertion 

with regard to the ossification of parts of the skeleton in 
ElasmoBranchs in the latter work is not the same as that to 
which Prof I.ankeater objects in the “Zoology,” whether the 
latter be right or wrong (4) That Gntte in 1878 distinctly 
stated that true bone is undeniably present in the vertebral 
centra of several Elasmobranchs the histology of which he 
describes, and that all kinds of intermediate stages between 
calcified cartilage and true bone occur in these centra. (5) That 
in the fourth edition of Marshall and Hurst's “ Practical 
Zoology ” true bone is said to occur in the centra of Scytlium, 
and that this statement does not appear in previous editions 
of the book (6) That in the fourth German edition of 
Wiedersheim's “Grundnss det vergleichenden Anatomic,” 
which was published a week or two ago, the centra of 
Elasmobranchs are described as being “ kalkknorpelige resp. 
knocheme ” W. N Parker 


SOME RESULTS OF MY RESEARCHES ON 
OCEANOGRAPHY. 

By Albert, Princb, of Monaco. 

T he devotion that has been quite lately given to the 
new science called “ oceanography/’ has decided 
me to dedicate some of the strongest efforts of my life 
to Its advancement I set about my work in 1885 with a 
small sailing schooner of 200 tons, the Htrondeue, and I 



explored the Atlantic as far as the coast of Newfound- 
land, and as deep as 1600 fathoms, without any power 

f eater than the arms of my fourteen sailors. Later on 
built a steam vessel of 560 tons, better fitted for such 
rough work , this was the first Princess Alice. Now I 
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have just built another one still more powerful, of 1400 
tons, also called Princess Alice Thus the love of science, 
and the successful combat of the difficulties met with in 
Its employment in researches at sea, enlarges constantly 
the honion and demands more powerful means 

1 began by trying to find out experimentally how the 
currents moved on the surface of the Atlantic, and for 
this purpose I dropped, in three different cruises, 1675 
floats between Europe and North America These floats 
were mostly a strong glass bottle protected by a sheet of 
brass, ballasted so as to keep just at the level of the 
surface, and containing a document written in several 
languages to invite the finders to return it with particulars 
as to place and date 

Out of these, 226 had been returned to me up to the year 
1892, when 1 drew, by working scientifically the course that 
each of them h.id probably been following, a definite 
map of the currents And 1 may add that this result is 
certainly very near the truth in its general lines, because 
the elements employed have always been numerous for 
each region. 



t Itj a.— The MreonU Prtnust A/nt 


The floats have landed on almost all the shores of the 
North Atlantic, from the North Cape to the south of 
Morocco, along Central Amenca, and on the islands 
of Canaries, Madeira, Azores, Antilles, Bermudas, 
bhetlands, Hebndes, Orkneys and Iceland Not one 
has appeared as fai south as the Cape Veid islands. 

They show an immense vortex which begins towards 
the Antilles and Central Amenca with the Gulf Stream, 
which Issues from the Gulf of Mexico, and with the 
equate^ current ; passing the banks of Newfoundland 
at a fulgent, it turns to the east, approaches the 
Europoan coasts, and runs southward from the Channel 
to Gibraltar, after having sent a branch which runs along 
the coast of Ireland and the coast of Norway as far 
as the North Cajre. 

It then returns to the west, encircling the Canaries. 
Its centre oscillates somewhere to the south-west of the 
Azores. 

Mv observations enabled me also to establish a very 
good averaf;e for the speed at which these floats have 
been travelling in the different sections of the vortex, and 
for every twenty-four hours 

Between the Azores, France, Portugal and the Cananes . 
S’t8 miles. 
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From the Cananes to the Antilles, the Bahamas, and 
as far as the Bermudas lo'i i miles. 

From the Bermudas to the Azores 6 42 miles. 

The mean speed for the North Atlantic is 448 miles. 
These values being under rather than over the truth 

When 1 be^an to work on the bottom of the sea to 
study animal life, as constant sounding is required for that 
purpose, I found that most of the sounding machines in use 
were defective, and I had one constructed according to 
my own ideas. It is completely automatic in all the 
details of its action, so as to allow a single man to take a 
sounding at any depth , the line that I have used for 
four years is no longer a steel wire, but a steel cable 
made up of many very thin wires , it is, therefore, 
stronger and more pliable It is paid out at the required 
speed, hauled up .igain, dried, greased, and regularly- 
rolled up on a drum by an automatic guide The brake 
is a powerful spring. 

Among the observations for which this machine is 
wanted, 1 will mention those concerning the temperature 
of the water at different levels 1 am using, to obtain 
them, a thermometer designed for my cruises by Mr. 
Chabaud, a French instrument maker It is very much 
like Negretti and Zambra’s pattern, but the part of the 
tube conUining the mercury reservoir is recurved so as 
to prevent the mass of this metal forcing itself by its 
own weight through the constricted angle which serves 
to break the column , and such an accident used to 
happen now and then 

When 1 went into the study of the density of the 
water, I found that Buchanan’s bottle was the best for 
collecting samples of the stratum nearest to the bottom. 
But to obtain samples at any intermediate depth, Dr 
Jules Richard, chief of my laboiatory, has designed a 
thoroughly trustworthy instrument with which we have 
been able to study the gases contained in these samples, 
and to demonstrate that they are not dissolved in the 
depths at any other pressure than they are at the surface. 
This instrument can be shortly described by saying that 
It IS a bottle filled with mercury, and inverted with its 
neck dipping into a dish also full of mercury In this 
position It IS sent along a steel cable as far as the 
required depth, where it meets a platform, and where 
a mechanical action raises the neck of the bottle over 
the mercury of the dish The mercury of the bottle then 
runs out into the dish, and water lakes its place Soon 
after this, a messenger sent from the ship reaches the 
instrument, and acts so as to dip again the neck of the 
bottle into the dish containing the whole of the mercury 
In this last position the instrument can be hauled up 
without any risk of the sample of water being mixed with 
outside water , and if there was any gas dissolved in 11 
at a high pressure (which was not the case in my ob- 
servations), It would gather on the surface of the sample, 
as this pressure would diminish as the instrument came 
nearer to the surface of the sea. This research led 
Ur Richard to announce m 1895 ^he presence of argon 
m the swimming bladder of certain fishes 

Very soon after this, I had the satisfaction of present- 
ing the French Academy of Science with very interesting 
observations made by M. Knudsen during the cruises of 
the Danish steamer Inifolf This investigator proved by 
analyses of samples of water made tn situ that pre- 
dominance of .inimal or vegetable life in any pari of the 
sea causes the variations in the amount of contained 
oxygen or carbonic acid 

One of the most difficult questions to investigate is the 
penetration of light in the depth Photographic plates 
turned towards the heavens have been exposed by 
Hermann Fol, and impressed as deep as about 2<x> 
fathoms. I have myself used, as far as about 90 feet, an 
instrument invented by Dr. Regnard for my experi- 
ments , It IS a cylindrical box with a narrow slit in the 
direction of its length. Inside is a sensitive paper, which 
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It made to pass slowly under the slit by means of clock- 
work, capable of running for twenty-four hours. If there 
IS any light falling on it, it is shown on the paper when 
-developed, and with the increasing or the decreasing 
power before or after noon. But by this method one 
obtains no absolute information, as some more sensitive 
matter may be discovered any day 


the deep waters some nimble animals able to escape 
such a net as a trawl, I first built a trap of a special 
shape and very large, in order to attract these supposed 
animals, when properly baited The trap is lowered 
to the bottom with a steel cable, and hauled up again 
after having been left there for a day or two attached 
to a buoy 



Fio 1 —Pholottomuu Guimti 


Indeed, light eaists everywhere in the depths where 
the rays of the sun do not reach themselves, numbers of 
animals furnish U by special phosphorescent organs 
which are real accumulators of light Besides, I have 
found animals with perfect eyes at every depth , and 
science teaches us that an organ always atrophies or 
disappears when the conditions are such as to prevent 
Its use. 

Among the special circumstances created by the ' 
statical and dynamical conditions of this space, organic , 
life presents itself under aspects which appear strange to j 
those who are accustomed to its appearance near the i 



Fio 4 — .S/Tfvwf/w Gnmaldti 


surface I endeavoured to obtain from all the levels of 
the sea as ragny samples of the species belonging to 
them as it was possible, but I had to find other apparatus 
than the old trawl used for the former scientific cruises, 
which can only get animals fixed on the bottom of the 
sea, or hiding in the mud, or possessing very slow means 
of progressing. Of course 1 have used it a great deal, 
beuuse no other instrument can collect for us a certain 
fauna ; but when it occurred to me that there must be in 
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The handling of this was very difficult in the beginning, 
and required several years' practice to be brought up to 
positive rules, but it has given most brilliant results, 
animals quite unknown coming into my hands perfectly 
well preserved against shocks, frictions and other causes 
of damage to which they would be liable in a trawl 
One interesting fact they have shown is the enormous 



Fig 9 — imp. 


numbers in which some animals exist in certain places 
As an example, I obuined one day in a trap that had 
been lying on the bottom at 700 fathoms depth for 
twenty-four hours, 1198 fish called Stmenchelys parasiticus, 
which was only known by one or two samples in a more 
or less imperfect state. I have succeeded m sending these 
traps as low os three thousand fathoms with complete 
success 

On another occasion my trap brought up a new crab, 
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one of the largest ever known, Geryon affints, and there , 
were sixty-four specimens of it Curiously enough, several ; 
of them, which had not yet found the entrance of the trap 
when It was hauled up, made the whole voyage of many 
hundreds of fathoms, clinging voluntarily to the outside ■ 
of the trap. i 

Another time, again (and this was of a special interest ] 
because the event took place in the great depths of the 
Mediterranean, where previous investigations with trawls 
had led to the supposition that life was almost absent), a 
trap returned with over eighty sharks called Centrophorus 
sguamosus. 

For two years I have been trying to use in great depths 
a net which is very good when used on inshore hshing 
grounds This is the trammel , but its use h.is proved 
to be exceedingly difficult because of its frailty and its 
sire. Still, I have already obtained with it results which 
prove how useful it can be 1 worked it as low as 1500 
fathoms. 

The most difficult regions to explore in the sea are the 
intermediate depths between the surface and the bottom, 
because the animals living there are very active .and very 
suspicious, and have ample space where they can escape 
easily, and where they find abundant prey for their food 
Besides, the apparatus used must be built m such a 
manner that they show at what level animals have been 
taught, or else the scientific coticlusion can not be made 
complete , therefore such an apparatus must be so as to 
be lowered shut to the determined region, there open and 
work, and lastly shut again before leaving the region 
Many instruments have been devised for this purpose, 
but I know onlvr one of them offering complete safety , 
this IS a net invented by I’rof Giesbrecbt, which has been 
slightly altered by Ur Richard and myself But it 
would be difficult to make it of a large si/e , therefore 
we get only specimens of very small species 

Lately 1 have obtained a certain number of large 
animals living in those intermediate depths and belonging 
to the very interesting group of cephatopods, by examin- 
ing the stomach of several cetaceans who feed upon them 
Since this interesting fact, I added to the scientific gear 
of my vessel a complete whaling arrangement This 
new method has given me the most remarkable animals 
of my whole collection , one especially, the Leptdoteuthts 
Gnmaldtiy can be classified in no actually known species, 
genus, or even family of his order It was vomited m 
1895, during the dying struggles of a sperm whale, but 
had unfortunately lost its head by the last adventures of 
Its life The fragment is about one yard in length, and 
the complete animal must have measured over seven 
feet , adding the arms, we get a monster of colossal I 
strength Its most remarkable’ feature is a cuirass of | 
large prominent scales which cover its visceral bag , 1 
these are quite unknown with animals of that order. 1 
The vomitings of the same sperm whale, who covered 
two acres of the sea with his blood, contained another 
immense cephalopod, a Cucioteuthis with arms as strong | 
as a man’s, and carrying suckers armed with claws as j 
powerful as those of a tiger , this animal is furnished 1 
with luminous organs. 1 

In 1897 another large cetacean, that 1 was attacking , 
with my whale boats, vomited a large fragment of a 
cephalopod which was peculiar in being of viscid I 
substance not unlike glycerine , no net could retain it, 
and we only secured it by “dipping” it up with a large 
tub as well as the mass of water in which it was floating | 
But It will be convenient to remind the reader that ceta- , 
ceaqs divide themselves into two princi pal groups One, to I 
which belongs the right whale or other marine mammals | 
ch^ed by whalers, and who feed upon very small | 
animals that they absorb simply by moving about with i 
their mouths open. They have no teeth, but a sort of 
sieve made of wmat is called whale bone I 

Another group, to which belongs the sperm whale, is | 
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armed with powerful teeth, a single one weighing some- 
times as much as six pounds They live upwn big preys, 
mostly cephalopods, as aforesaid These cetaceans are 
ferocious, while the others have a much milder temper, 
and some of them, as the Orca Gladiator, can be very 
dangerous to attack Two years ago 1 chased a school 
of three of these, just off the Monaco rock, and very soon 
one was struck by my whaler’s harpoon. While it was 
ending with violent struggles, the two others came 
alongside the w’hale boat and seemed willing to fight for 
their companion They swam round and round, some- 
times so close that the men touched their enormous 
I backs with their hands I had to release at once that 
' boat, and for an hour we were (seventeen men and three- 
I boats) engaged in a most grand wrestling The result 
was that a second orque was killed by a spear stroke 
On the previous day we had caught a grampus, also a 
cetacean , so we returned to the harbour of Monaco 
with three of these monsters captured within fifteen miles 
of that place 

The orques are black and white, much like a magpie, 
and these were 16 and 18 feet long They seem to feed 



1ml Lower ;rtw Head 


exclusively on porpoises. My two, when opened, con- 
tained each of them a dozen pieces of porpoise in its 
stomach like heaps of paving -stones they had just 
taken A meal when they were struck 

Among many remarkable facts that 1 have observed 
during my studies of the ocean, one has especially called 
my attention because of its practical consequences ; 
that IS, the intensity of life appearing on the surface at 
certain hours 

Almost in every region of the North Atlantic where 1 
have carried on my investigations, I have ascertained 
the existence of large tunny fishes which morning and 
evening chase smaller fishes whose shoals cover some- 
times the sea on such a large area that we sail or steam 
hours and hours across them. 

Then, if we sight some wreckage— as a log or a barrel — 
we always find under it or near it fishes of a good size 
and of different species that never seem to abandon this 
guide that they have chosen, and that takes them across 
the Atlantic. They are very easily caught with a fish 
spear, and the tunny fish are hooked with a tow-line 
baited with a rough imitation of a squid. 
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I once speared in t^t way fifty fishes weighing 300 
pounds altogether, which were following a log on the 
Atlantic , and their number seemed not to have been 
much lessened by such a breach. Another day, while 
I was alongside a log, very anxious to make a g(^ bag, 
because 1 had just pick^ up the crew of an English 
vessel, the Blue and IVhtte, sunk under my eyes, and we 
were already short of provisions, I was disturbed m 
this occupation by a large shark, who was himself living 
about the log, and whoj after having looked at me with 
his cruel eyes, stuck himself under my dinghy His 
head and his tail projected beyond the ends of this boat, 
and the friction of his back a)»inst the keel gave a 
rather uncomfortable feeling Therefore, after I had 
made a few catches of the usual fishes, which gave 
him some excitement, I left the log and returned on 
board, escorted for some distance by the disagreeable 
wanderer. 

On the other hand, we have on many occasions caught 
dozens of tunny fishes in a day by simply using the 
aforesaid tow-line 

Thus 1 can state that many sailors wrecked on the 
Atlantic, and abandoned for days and weeks on its 
apparently uninhabited wilderness, have died of hunger 
among a most abundant and attainable food, and that 
they could have been saved had they simply known it, 
and possessed the very simple gear required Therefore 
I think that all the principal boats of a ship ought to be 
permanently provided with a few lines and hooks and 
with a fish spear. 

There is no very obvious explanation of the fascination 
which any floating or drifting object seems to have for 
marine animals of various sorts. Even turtles, which are 
very stupid, and sperm whales or other cetaceans, which 
seem intelligent, are attracted by a buoy or by a^hip, and 
any kind of apparatus brought up from the depth, even 
a cable end, is often accompanied by single fish or small 
companies, which get hopelessly bewildered when the 
object disappears out of the water. 


REPRODUCTION BY PHOTOGRAPHIC 
PROCESSES 

I T IS not difficult to understand the survival and general 
adoption of those photographic methods in which the 
light, by shining upon the sensitive surface, produces 
shading or blackness Although the first product, as 
obtained in the camera, by such aprocess is itself useless 
as a photograph, the lights and shades being reversed , 
this “ negative,” as it is termed, becomes a means of repro- 
duction, as by laying the negative over a sensitive surface 
more or less similar to that first used, and allowing the 
light to shine through it, any required number of prints 
or copies in true light and shade may be obtained. Such a 
process is necessarily slow, as m working upon this system 
the production of each individual print or photograph 
involves an exposure to light, and the rapidity of repro- 
duction IS limited by the chemical intensity of that light 
which IS available, and also by the sensitiveness of the 
material used 

Another system of reproduction, and one which is 
month by month becoming of greater industrial im- 
portance, evades the necessity of a special exposure to 
light for obtaining each individual print or copy, this 
being effected by the production of a printing surface or 
plate from wK^ copies may be printed by mechanical 
means Prinra obtained by a special exposure to light 
for each copy are often called solar prints, or true photo- 
graphs, while those prints which are printed mechanically 
from a plate or surface which itself is photographically 
produced, are now so generally called process prints, that 
^ NO. 1496, VOL. 58] 


the title of “The Process Year-Book is by no meims 
ambiguous in its meaning to those who are current with 
the technological phraseology of the day. “ The Process 
Year-Book ’* well represents the present state of process 
craf^ not only by giving numerous representative illus- 
trations, but by articles from the leading authorities in 
such matters. The afticles are, however— -as should be in 
a work of this kind— wntten rather for the expert than 
for the comparative outsider, and we shall give our readers 
a_ better general idea of toe development and present 
condition of reproduction by the photo mechanical pro- 
cesses if we drift away from our text, than if we confine 
our remarks to the matter before us in Mr Gamble’s 
volume 

It IS interesting to note that the early expenments of 
Nicdphore Niepce, which were commenced as far back as 
1813, were undertaken with the view of obtaining printing 
surfaces by photographic agency, so the history of photo- 
graphic process work includes the first chapter m photo- 
graphic history. N lepce coated lithographic stones or metal 
plates with a vamisn the solid matenal of which tends to 
become insoluble in its menstruum where exposed to light 
There are many such varnishes, and as an example we 
may mention a solution of bitumen in a volatile oil like 
that of turpentine. Those portions of the film which are 
still soluble after exposure are next dissolved away, while 
the insoluble portions form a ground, or resist against the 
etching fluid, which is next used. A heliographic etching 
on metal by Niepce, made about 1824, is still extant, and 
in 1827 he brought several specimens to England , but 
very little attention was given to photographic matters 
until, in 1839, the daguerreotype was intaiduced with its 
perfect rendering of the most delicate degrees of light 
and shade, and this by a very short exposure in the 
camera 

Considering that the daguerreotype image is of the 
nature of a deposit on a smooth metal surface, the idea of 
moulding by the electrotype process so as to produce an 
intaglio printing plate, naturally presented itself , as also 
that of etching the metal, \n the hope that the image on 
the surface might serve as a local resist Grove, Chevalier, 
Claudet and others made experiments with the view of 
obtaining printing plates from the daguerreotype by such 
methods, but most etchings were wholly unsatisfactory , 
and although the electrotype casts of the plate were per- 
fect as reproducing in intaglio every tone of the onginal, 
the plate had neither that grain nor that depth which are 
essential to the satisfactory printing of a photo-engraved 
plate 

Mr Fox Talbot, whose Calotype or Talbotypie process 
on paper was made public practically at the same time as 
the daguerreotype, was one of the first to produce satis- 
factory intaglio printing plates, and his method is 
specially interesting as being the basis of that process of 
intaglio photogravure which is most in use at the present 
time Talbot coated the metal plate with a wash or film of 
gelatine made sensitive to light by the addition of bichro- 
mate of potassium, and he exposed under a transparent 
positive Where the light acted to the full, the gelatine 
became impervious to aqueous fluids , but where protected 
from the light, the film allowed such fluids to pass readily, 
and between these extremes were all degrees of inter- 
mediate resistance to the piassage of the aqueous etching 
fluid Talbot used such saline etching materials as plat- 
inic chloride or feme chlonde, and from time to time he 
suggested and used vanous methods of producing an ink- 
hoTding grain, such as a resinous dust, a network, or a kind 
of aqua-tint ground formed by the evaporation of a 
solution of camphor and common resin m chloroform 
The chief present-day method of photogravure is Herr 
Klic’s modification of the Talbot method, the chief differ- 
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ence betn^ that the film of chromated gelatine, hardened 
by the action of light, which forms a resist to the etching 
fluid, IS transferred to the metal plate after being exposed , 
a proceeding which affords one very important advantage 
The gelatine, which remains soluble or unaffected by light, 
can under these circumstances be washed away by warm 
water, leaving on the metal plate a resist of graduated 
thickness The frontispiece of “ The Process Year-Book ” 
for last year is a very fine example of photogravure by 
the Talbot-Klic process, the work of Mr Horace Wilmer , 
a specimen interesting as showing that, m process work, 
the amateur may stand fully level with the professional 
The frontispiece of the current issue (1898) is a 
good specimen of similar work by Dr. E. Albert of 
Munich 

Printing by hand from the intaglio plate is a very slow 
process, especially in the case of the finer class of work , 
and although we gather from “ The Process Year-Book ” 
that very much progress has recently been made in the 
rapid printing of intaglio plates by machine, the chief or 
general aim of the process-worker now-a-days is the 
rapid production of plates or blocks which can be set 
up with a forme of type, and printed together with the 
type and without any complication of the method of 
printing 

Methods of making such photo- typographic blocks 
are very numerous, but according to that system of 
working which is now most general, the first and most 
delicate task is to obtain a negative in which the degrees 
of transparency are rendered by the increasing sue of 
minute windows ranged in regular order all over the sub- 
ject , but where the negative is most opaque the size of 
each of these windows may be reduced to ml, and where 
the negative is most transparent the windows may run 
into each other and give an area of virtually clear glass 
Such a negative is obtained if a glass plate or screen, 
closely rul^ with opaque cross-lines, is set in the camera 
a little way in front of the sensitive plate, each window 
in the screen forming a pin-hole image of the aperture 
of the lens The question of the best use of the ruled 
screen and the most suitable kind of ruling is a very 
complex one, as evidenced by several very recondite 
articles in “ The Process Year-Book ” The screen-negative 
having been obtained, an impression is made on a metal 
plate coated with a sensitive resist, which sensitive resist 
may be bitumen, sensitive albumen, or, more often in 
practice, the highly soluble and almost gum like gelatine 
sold as fish glue Each window of the screen negative 
makes an insoluble spot of corresponding size on the 
sensitive film, after which the soluble portions of the film 
are dissolved away, and the insoluble spots of graduated 
size form the resist in the next stage etching the plate 
When sufficiently etched, the plate is ready for being 
printed from, and it naturally gives an impression in which 
each window of the screen-negative is rendered by a dot 
of printing ink of corresponding size 

There are many other methods of photographic process 
reproduction in use, and still more metbtms which have 
been worked out experimentally but have not yet obtained 
any commercial status As regards the application of 
three-colour heliochromy to process work, we need say 
no more than to remark that any method of process re- 
production may be applied to the formation of the triad 
of printing suiiaces from which it is necessary to print 
in true register with appropriate pigments , and the 
question of the successful application of heliochromy to 
process work depends rather on the colour-scnsitising of 
the negative films, the use of appropriate colour-screens 
and of suitable pnntmg p^ments, than on the purely 
process side of the work. Those wishing to learn more, 
or to see representative examples of results, cannot do 
better than to obtain “ The Process Year-Book.” 

T. BOLAS. 
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THE FORTHCOMING MEETING OF THE 
BRITISH ASSOCIATION 

T he following epitome of the programme of the 
forthcoming Bristol meeting of the British Associa- 
tion has been prepared by the Local Secretaries. We 
have already given a provisional list of the excursions, 
and shall supply our readers with further details as soon 
as the routes are finally settled and the arrangements 
complete 

Tuesday, September 6 — The Cabot Tower, on Brandon 
Hill, will be opened at 3 p m by the Marquess of Dufferin and 
Ava, K. P , C. C n 

Wednesday, September 7 — Drill Hall Exhibition opened at 
3 p m , by the Marquess of Dufferin and Ava, K P , G C B 
Address by the Presulent, Sir William Crookes, F R S , in the 
Colston Hall, at 8 p m 

1 hursday, September 8 — The Biological Exhibition at the 
Zoological Gardens, Clifton, will be opened at 3 p m by Sir 
John E.ubbock, Bart , M P Garden party given by Mr and 
Mrs W M Roscoe, at Crete Hill, Westbury-on-Trym, 3 30 to 
6pm (200) Garden jiarty, given by Mr E P Wills and 
Miss Wills, at Hazlewood, Sneyd Park, 3 30 to 6 p m (200) 
Conversazione, at Clifton College, given by the Chairman of the 
Council (the I^rd Bishop of Hereford), the Head Master and 
Mrs Gla/ebrook, 8 30 to II 30 p m 
Friday, Septeinlier 9 — Garden party, given by Mr and Mrs 
Prank Jolly, at Rockwell, Henbury, 3 30 to 0 p m (100) 
Garden party, given by Mr Lewis Pry, M P , and Miss P'ry, 
at Goldney House, Clifton, 3 30 to 6 p m (300) Garden party, 
given by Mr J Colthurst Godwin and Miss Godwin, at Ellcn- 
thorpe. Stoke Bishop, 3 30 to 6 p m (2co) I.ecture by Prof 
W J Sollos, P R S , on “ P'unafuti the Study of a Coral 
Island,” in the Colston Hall, at 8 p m “Symposium,” in 
honour of ihe Piesident, Sir William Crookes, F R S , at the 
Merchant Venturers’ Technical College, at 10 p m (limited 
to 250) 

Saturday, September 10 —Excursions Lecture to working 
men, by Prof E B Poulton, F R S , “The Ways in which 
Animals Warn their Enemies and Signal to their P'nends,” in 
the hall of the Voting Men’s Christian Association, at 8 p m 
Public lianquet, arranged by the President and members of the 
Bristol Chamber of Commerce, at the Colston Hall 
Sunday, Septemlicr 1 1 — Special sermons by the Lord Bish^ 
of the Diocese (Cathedral, il a m ), Prof Bonney (Redcliffe 
Church, 6 30 p m ), and Rev D Richards, 1 1 a m , and Rev 
^hn Gerard, S J , 6 p m (Pro Cathedral, Park Place, Clifton) 
The band of the Royal Artillery (mounted) will jierform a 
selection of music al the Drill Hall, at 3 p m 

Monday, September 12 — Gardtn party, given by ihe head 
master and aasistant masters of Clifton College, 3 30 to 6 p m 
Lecture by Mr Herbert Jackson, on “ Phosphorescence,” in 
the Colston Hall, at 8 p ni. 

Tuesday, S^tember 13 — Garden party, given by Mr and 
Mrs Edward Robinson, at The Towers, Sneyd Park, 3 30 to 
6pm (200) Garden party, given by Mr and Mrs G A 
Wills, at Buiwalls, Leigh Woods, 3 30 to 6 p m (200) Con- 
versazione at the Colston Hall, given by the Local Committee, 
8 30 to 1 1 30 p m 

Wednesday. September 14 — Concluding general meeting, in 
the Lecture Theatre, Bnstol Museum, at 2 30 p m Garden 
party, given by Mr and Mrs Herbert Ashman, at Cook’s Folly, 
Sneyd Park, 3 30 to 6 p m (21x1) 

Thursday, September 15 —Excursions. 

Friday, September 16 to 20 —Excursion through Devon- 
shire, extending over five days Exeter, Torquay, Dartmouth 
and Plymouth have taken up the matter very warmly, and 
kindly offers of hospitable entertainment have been received 
from them 

The Committees of the leading Clubs in Bristol and Clifton 
have consented to grant the privilege of honorary membership 
to visiting members of the As^iation during the meeting. 
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NOTES 

The centenary of the Pans Conaervatoire des Artaet M£tien 
was celebrated on Friday last The Pnory of Saint-Marlin- 
des-Champs, where the collections of the Conservatoire are 
installed, contmns fourteen thousand exhibits Seventeen pro- 
fessors hold evening classes in the building, and there are eight 
laboratories, one of photography and photometry being a recen* 
addition The Academy of Sciences has on several occasions 
presented objects of scientihc interest to the museum of the 
Conservatoire, among them being its collection of machines, 
physical apparatus, and part of the contents of Lavoisier’s 
laboratory. 

The programme of the fourth International Congress of 
Zoology, to be held at Cambridge in August, has been issued 
The meeting will open on Monday, August aa, with a reception 
at the Guildhall by the Mayor of Cambridge. On the following 
day, the formal ojxning of the Congress and election of officers 
will take place in the morning, and the Sections will meet in 
the afternoon. The Sections will be (a) General Zoology, 
(i) Vertebrata , (c) Invcrtebrala (except the Arthropods) , (</) 
Arthropoda. On Wednesday, August 24, there will be a general 
meeting of the Congress to discuss the position of sponges in the 
animal kingdom The discussion will be opened by Prof Yves 
Delage, of Pans, and Mr Minchin, of Oxford On Thursday 
a general meeting will be held to discuss the origin of Mammals 
The discussion will be opened by Prof H. F. Osborn, of New 
^ ork, and Prof. Seeley, of London The Sections will meet on 
Friday, August 26, and on Saturday a general meeting will be 
held to settle the time and place of the fifth International 
Congress. 

Wb notice with regret the announcements of the deaths of 
wo distinguished botanists Prof Anton Kerner, Ritter von 
Marilaun, professor of systematic botany in the University of 
Vienna, and Prof Ferdinand Cohn, professor of botany in the 
University of Breslau 

The tenth Congress of Russian Naturalists and Physicians 
will be held at Kieff on August 21-30, under the presidency of 
Prof. J. Rachmaninow 

M K A, Martel, whose researches in underground caverns 
have often been referred to in these columns, has been created a 
Chevalier of the Legion of Honour 

A I the annual general meeting of the Royal Statistical Society, 
held on Tuesday, it was announced that the subject of the essays 
for the Howard medal, which will be awarded in 1899, with 20/ 
os heretofore, is “ The Sentences on, and Punishments of. 
Juvenile Offenders in the Chief European Countries and the 
Umted (States.” The essays should be sent in on or before 
June 30, 1899 

A liESTRUtTlVE earthquake was experienced in some parts of 
Italy on Monday night. The shock was felt all along the 
Antrodoco valley, and several buildings were thrown down in 
the commune of Santa Rufina. The disturbance was felt at 
Kieti shortly after midnight. 

Captain Sverdrup’s polar expedition on board the Fram 
left Christiania on Friday morning. 

A Reuter telegram from Tromso reports that Mr. Walter 
Wellman, the American explorer, left on Monday on board his 
ice steamer FruKyof for the North Polar regions. Just before 
his departure from England Mr Wellman gave to Reuter’s 
reprcKntative an account of his expedition, in which he said 
that his aim was to reach the North Pole, and also to explore 
the still unknown northern parts of Frans Josef Land. The 
party consists of Prof. James H Core, Columbia University, 
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a geodesist ; Lieut. Evelyn B. Baldwin, who was on the 
Greenland ice cap with Ueut Peary ; Dr Edward Hofina, 
naturalist and medical officer ; and Mr. Quirof Harlan, physicist, 
from the United States Coast and Geodetic Survey. Nor- 
wegians experienced m Arctic work make up the remainder of 
the party of ten. Mr Wellman proposes to reach the Pole by 
a sledging expedition over the pack ice. 

Thf Geologists’ Association have arranged an excursion to 
Birmingham from July 28 to August 3, under the direction of 
Prof. C. Lapworth, F R S , Prof W. W. Watts, Mr. W. J. 
Harrison, and Mr W' Wickham King. A sketch of the geology 
of the Birmingham distnet, with special reference to this 
excursion, will be given at the meeting of the Association to- 
morrow. July i 

Mr Walter E Archer, Inspector of Salmon Fisheries 
under the Fishery Board for Scotland, has been appointed Chief 
Inspector of Fisheries to the Board of Trade, in succession to 
Mr A. D. Herrington, who has retired. On Mr Berrington’s 
retirement, the Fisheries Department and the Harbour Depart- 
ment of the Board of Trade have been combined into one 
department, which will be called the Fisheries and Harbour 
Department, and will be under the charge of the Hon T H W. 
Pelham, as Assistant Secretary 

The death is announced of Dr Charles E, Emery, the well- 
known American engineer Dr. Emery was a member of the 
Institution of Civil Engineers, and received a Watt medal and 
Telford premium for a pajier in which he described the plant 
constructed by him at New York for the house to-house dis- 
tribution of steam raised m a central boiler lie was a prominent 
member of the principal American engineering societies, and 
was president of the New York Electrical Society in 1896-97. 
He also held the post of non-resident professor of the Cornell 
University. 

The Committee appointed to consider the present state of 
the law with regard to the storage, transport, and sale of petro- 
leum have decided to recommend Parliament to raise the legal 
flash-point of oil from 73° h . to 100“ F It is believed that com- 
paratively few lamp accidents will occur when the use, as an 
illuminant, of oil with a flash-point below 100" F is forbidden > 
but unless the suggested legislation also provides against the 
construction and sale of lamps with glass reservoirs and of faulty 
design, the raising of the flash point of the oii burned in these 
lamps will only partly prevent the accidents. 

The annual general meeting of the British Institute of Pre- 
ventive Medicine was held on Friday, June 24, at Chelsea. The 
meeting was attended by the Duke of Westminster, Earl of 
Feversham, Lord Lister, Dr. Pyc Smith, Dr Thomas Bridg- 
water, and others. The Report states that during the year the 
work of the Institute has been marked by progression and 
expansion The internal flttings of the new building are in an 
advanced state, some departments are already m full operation, 
and it is confidently anticipated that all will be fully equipped 
in the early autumn. The demand for diphtheria and strepto- 
coccus serum has increased, and there has also Iieen an increased 
demand for mallein and tuberculin. ’The Institute has rented 
iaboratoiy accommodation to the Local Government Board for 
the purpose of preparing glyccrinated calf lymph. The volume 
of Tramaettont, published by Meurs. Macmillan and Co. on 
behalf of the Institute, contained nine original contribuuons by 
members of the staff. A number of fresh investigations have 
been conducted and completed during the year , some of these 
ore published, and others are on the eve of pnbhcaUon. There 
are also other investigations in progress, and the labonstoneai 
continue to attract research workers. The Institute has 
endeavoured to encourage the periodical pxomination of wate^ 
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and water supplies, and several local authorities have requested 
the Institute to undertake this systematic examinaUon on their 
behalf Bactenolc^pcol work has also been undertaken for 
several additional sanitary authorities. In the new building 
every facility is being provided for the furtherance of bacterio- 
logical research. The Institute will require, however, a con 
siderable addition to its funds to enable it to carry out adequately 
the ob;ects for which it was founded. 

The preliminary programme of the sixteenth Congress of the 
Sanitary Institute, to be held ih Birmingham, from September 
ay to October i, has now been issued The President of the 
Congress is Sir Joseph Fayrer, Bart , K.C S.I., F R S. Dr 
Christopher Childs will deliver the lecture to the Congress, and 
Dr Alex Hill, Master of Downing College and Vice-Chancellor 
of Cambndge University, will deliver the popular lecture 
Excursions to places of interest in connection with sanitation 
will be arranged for those attending the Congress A conver- 
sasione will be given by the Right Hon the Lord Mayor 
(Councillor C. G Beale), and a garden party, at the Botanical 
Gardens, Edgbaston, will be given by members of the Sanitary 
Committee It appears from the programme that over three 
hundred authorities, including several County Councils, have 
already appointed delegates to the Congress, and, as there arc 
also over two thousand members and associates in the Institute, 
there will probably be a large attendance in addition to the local 
members of the Congress In connection with the Congress, a 
Health Exhibition of apparatus and appliances relating to 
health and domestic use will be held os a practical illustration of 
the application and carrying out of the principles and methods 
discusserl at the meetings ; which not only serves this purpose, 
but also an important one in diffusing sanitary knowledgeamong 
a large class who do not attend the other meetings of the Con- 
gress. The Congress will include three general addresses and 
lectures. Three Sections will meet for two days each, dealing 
with (1) Sanitary Science and Preventive Medicine, presided 
over by Dr Allured Hill ; (3) Engineering and Architecture, 
presided over by Mr. W Henman , (3) Physics, Chemistry, 
and Biology, Dr. G Sims Woodhead There will be five 
specul conferences . Municipal Representatives, presided over 
by Alderman W Cook j Medical Officers of Health, presided 
over by Dr John C, McVail ; Municqial and County Engineers, 
presided over by Mr T de Courcy Meade , Sanitary Inspectors, 
presided over by Mr W W West , Domestic Hygiene, pre- 
sided over by Mrs. C. G Beale (the Lady Mayoress) The 
local arrangements are in the hands of an influential local 
Committee, presided over by the Right Hon the Lord Mayor 
of Birmingham, with Prof A Bostock Hill, Mr W. Bayley 
Marshall, and Mr. J E Willcox as Honorary Secretaries 

Dr. G. Vailati, writing m the BotUtino di Storta e Biblio- 
grafia Mattmahca, has brought to light an obsolete book of 
Euclid dealing with balances and the principle of the lever 
This work has become known through an Arabic translation by 
Ibn Musa in the National Library at Pans, an account of which 
was given in 1851 by Woepke m the Jotirnat Astahque, but 
seems to have been overlooked by mathematicians. Euclid’s 
reasoning is based on the two axioms ( i ) that if a loaded lamina 
balances about a horuontal axis, it will conunue to balance when 
the weights are displace parallel to the axis ; (2) if a lamina 
balances honzontally about two intersecting axes in its plane, it 
will also balance abwt their point of intersection. From these 
axioms, Euclid deduces a proposition practically equivalent to a 
special case of the theorem that three equal weights placed at 
the vertices of a triangle will balance about a median Then 
by the first axiom a second proposition is proved, virtually 
, amounting to the statement that a single weight on one side of 
a lever will balance two equal weights on the opposite side if 
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the distance of the hrst from the fulcrum is equal to the sur. of 
the distances of the second and third By the superposiUon of such 
sets of equilibrating systems, and the removal of pairs of weights 
symmetrically placed on opposite sides of the fulcrum, Euclul 
arrives at the conditions of equilibrium on a lever whose irnis 
are in the ratio of two whole numbers by a method closely 
analogous to that adopted by Archimedes. 

Dr Adrien GufeRHARD, of St Vallier de-Thiey, sends us a 
number of pa|iers dealing with the supposed photographic re- 
presentation of currents emanating from the human body, con- 
cerning which much appears to have been said in France s few 
months ago, when the subject was brought into prominence by 
the announced discoveries of Dr Baraduc and the late Dr Luys 
Briefly told, when a slightly fogged photographic plate is de- 
veloped in a shallow bath, and the experimenter presses his 
fingers on the plate during the process, streaks are observed to 
radiate from the parts touched So far from the effect being 
due to “animal magnetism,” or any of the other occult in 
fluences with which spintualists are wont to deal. Dr Guibhard 
shows that the lines are simply caused by convection currents 
produced by the warmth of the operator’s finger If for the 
latter there be substituted a small india-rubber ball filled with 
worm water, exactly the same impressions are produced 
Similar results are obtained with a body cooled below the 
temperature of the developer, and in each case their intensity 
IS greater the greater the difference of temperature In some 
of Dr. Guebhard’s figures the lines closely resemble the 
hnes of flow due to sources and sinks, or the lines assumed by 
iron filings in the presence of magnets , as representations of the 
lines of flow of coniectiun currents, these figures may interest 
the physicut 

We have received a copy of the observations made at the 
Blue Hill Meteorological Observatory, Massachusetts, during 
the year 1896, forming Part i vol xlii of the Annals of the 
Astronomical Observatory of Harvard College, containing 
results of observations made at three stations as in former 
years. The primary station is the observatory on the summit 
of Great Blue Hill, at an elevation of 640 feet above mean 
sea level, and the two secondary stations are situated north 
west of It, one being at the base of Blue IIilI In addition to 
the usual meteorological tables and hourly cloud observations 
and measurements of heights and velocities recommended by 
the International Meteorological Committee, the work contains 
an interesting study of special cloud forms and their relations 
to cyclones and anticyclones, as well as to other phenomena, by 
A E Sweetland One of the principal features of the work 
of the observatory is the exploration of the air by means of 
kites A full description of the methods employed is given by 
S P tergusson, and a valuable discussion of the records by 
H. H Clayton This exploration was begun in August 1894, 
and is, we believe, the most thorough study of the lower strata 
of free air ever made, and occasionally very high altitudes ate 
also attained. We are glad to see that the continuance of the 
useful observations at Blue Hill, now mamtained by the 
liberality of Mr A. L. Rotch, has been assured by the leasing 
of the land around the observatory by Harvard College, and 
that it IS expected that the work will ultimately become a part 
of that carried on directly by that University 

Various schemes have from time to time been suggested for 
utilising the power of the tides and waves as a motive force, 
and ingenious models have been constructed showing the various 
methods proposed The plans consist generally either of a 
system of reservoirs for storing the water at high tide and using 
it by means of water wheels or turbines the tide falls, or else 
by compressing air in a chamber and /iiaking use of us expan- 
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don in working an engine None of these schemes have, how- 
ever, so far been carried into practical effect On one or more 
tidal creeks m this country there have, however, existed water 
wheels for grinding corn worked by the tides. Across the 
creek selfacting doors are placed which open to let the tide 
flow up, and automatically close as soon as it begins to recede 
For several hours each tide there is thus afforded a supply 
of water with sufficient head to work a water-wheel which 
turns the machinery Recently, at Los Angeles, an attempt 
has been made to make use of the waves. At the end of a 
pier 350 feet long, three floats were constructed acting on 
hydraulic air compressors connected with storage tanka holding 
water situated at different levels. By means of the compressed 
air the water is driven from a lower into a higher tank, which 
affords the head required to work a water motor. The waste 
water from the motor flows back again into the lower tank, 
to be again raised hy the compressor. The varying effect of 
the waves is compensated by this arrangement of air and water 
pressure The experiment is said to have proved sufficiently 
satisfactory to warrant the extension of the system so as to 
develop aoo horse power. 

It is seldom that military operations afford much opportunity 
for scientific research, but the Ashanti expedition of 1896 was 
fortunately an exception. Upon the recommendation of Kew, 
Surgeon-Captain H A. Cummins accompanied the expedition 
as a member of the medical staff, and he succeeded in Winging 
bock a collection of about two hundred sjxicies, mcludmg nine 
which were new, and one new genus A lut of these plants, 
with their geographical distribution and descriptions of the new 
species, and notes on the physical and botanical characters of 
the country traversed by Surgeon-Captain Cummins, appears in 
the latest issue of the Ktvi Bulletin (Nos. 136-137) The 
economic products of the region from Cape Coast Castle to 
the Moinsi Hills, which are ijo miles inland, are numerous. 
“ Plantains are largely grown, and form the principal food of the 
inhabitants Indian corn is extensively cultivated and grows 
freely. Sugar-cane is grown in many of the villages Pine- 
apples are found all over the country in such a way os to lead 
persons who have travelled far inland to believe them mdl- 
genous. Cola, rubber and gum trees grow plentifully in the 
forest region, and are reported to be more numerous in the dis- 
tricts around Kumassi.” In addition to these plants, there arc 
many trees producing valuable wood in great quantity. The 
country is unhealthy, but Surgeon-Captain Cummins states that 
if a railway penetrated the forest zone, establishing a rapid 
means of communication with the healthy mountainous interior, 
trade in the vegetable and mineral products of the country could 
be earned on without the present limitations. 

Another interesting article in the Kew Bulletin is a brief 
account of the principal botanical museums in Belgium and 
Holland, by Mr. J. M. Hillier, assistant in the museums of 
the Royal Gardens. A noteworthy preservative solution, con- 
sistmg of alcohol with the addition of two per cent, of hydro- 
chloric acid, was found m use at the University Botanic Garden, 
Ghent The ob|ect to be preserved is placed in this solution for 
a few weeks according to discretion, after which it is put into 
methylated spirit for permanent preservation. In the Com- 
mercial Museum at Brussels scientific names are not as a rule 
attached to the products, but useful details are given on the 
labels with regard to prices, &c. Mr. Hillier describes Prof. 
Errera's process for preserving flowers and other objects in 
their natural colours. “ The specimen to be preserved is placed 
in a conical-shaped paper bag, the narrow diameter resting in 
the mouth of a glass jar The bag is carefully filled up with 
finely sifted sand, after which the jar, together with its contents, 
u kept at a warm even temperature for two or three weeks, at 

NO. 1496, VOL. 58] 


the expiration of which time the sand is carefully removed and 
the dried specimen placed in a stoppered jar. The stopper 
must be hollow and filled with unslaked lime, the latter being 
kept in position by a thin piece of leather tied over the portion 
of the stopper which is inserted into the mouth of the jar. The 
lime absorbs all moisture, and so preserves the specimen from 
deterioration by damp.” 

Mr Frank Finn, Deputy Superintendent of the Indian 
Museum, contributes a number of interestmg notes on natural 
history to the Proceedings of the Asiatic Society of Bengal. 
Much remains to be done in the observation of living birds, 
even when these belong to quite common and well-known 
species Mr. Finn’s notes on peculiarities of attitude, &c , of 
various birds are, therefore, very useful contributions to ornitho- 
logy In a note on the position of the feet of the “ Picarian” 
birds and of parrots in flight, he concludes from his experiences 
that “supposing the same habit of carrying the feet to run 
through a family, the forward position of the feet in flight 
probably characterises hoopoes, woodpeckers, and barbets, 
and the backward one certainly obtains among kingfishers, 
rollers, hornbills, cuckoos, and parrots ” In other notes Mr. 
(inn describes various species of Grebes, with especial reference 
to the power of walking and digestion possessed by these birds ; 
brings forward an instance which confirms the common belief 
in India that the whip-snake has a propensity for deliberately 
striking at the eye ; and shows that the Indian Gossander 
can walk like other ducks, and does so in the same attitude 
Such notes as these, on imperfectly known points m the habit-s 
and economy of birds, are of distinct service to students of 
avian classification 

Messrs W Wesley and Son, Essex Street, Strand, have 
issued a Catalogue (No ijljof works on gardening in all its 
branches, reaching to 714 publications 

We have received the reports, for 1896 and 1897, of the 
Botanical Department of the Indiana Agricultural Experiment 
Station, by Mr J. C. Arthur, State botanist, including an 
account of expenments on the cultivation of various agricultural 
crops and garden flowers. 

From the Government Laboratory, Antigua, we have 
received a report of the results obtained on the Experimental 
Fields, at Skerrett’s School, 1897 It refers almost entirely to 
the cultivation of the sugar cane, especially to the relative 
values of different varieties, and to the diseases to which the 
cane is subject, and the remedies for them 

Messrs Sraiv, Bryers, and Walker, of Dublin, an- 
nounce for early publication Mr H Chichester Hart's “ Flora 
of Co. Donegal, with Introduction on Topography, Geology, 
Geographical DistribuUon, &c , and Appendices on Plant 
Names and Plant Lore and Climate.” 

The Department of Agriculture, Victoria, has issued a 
brochure of additions to the fungi on the vine in Australia, by 
Mr D. McAlpine, Government Vegetable Pathologist, assisted 
by Mr G. H. Robinson. It includes a very full account of 
twenty-three species, fourteen of which are parasitic and nine 
saprophytic fungi, ten of them being new to science. The report 
IS very copiously illustrated. 

In Bulletin No. i of the Geolo^pal Survey of Western 
Australia, Mr. A. Gibb Maitland, Government Geologist, gives 
a bibliography of the works, papers, reports, and maps bearing 
upon the geology, mineralogy, mining, and palaeontology of 
the Colony. The publications are arranged in alphabetical 
order under authors' names. 
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THE tenth tuue of “ The Wealth and Progres* of New South 
Wales,” by Mr. T. A Coghlan, bringing the affairs of the 
Colony up to the end of 1897, has just been distiibuted by the 
Agent-General for New South Wales The volume contains 
more than a thousand pages, and is filled with accurate inform- 
ation of service to persons who are engaged m the active 
life of the Colony, and nut without interest to those who are not 
concerned about the details of local affairs It would be to the 
credit of all our Colonies if they published such admirable life- 
histories as the one for which Mr. Coghlan is responsible. 

The first volume of a second edition of a useful directory of 
German makers of optical instruments, and other instruments of 
precision, has been published by the firm of F and M Harrwitz, 
Berlin. This “Adressbuch” is edited by Herr F Harrwitz, 
the editor of the journal Der Meihamker, and has been greatly 
enlarged It contains the names and addresses of German 
mechanicians, opticians, glass instrument makers, and allied 
callings, arranged alphabetically according to names of firms, 
towns, and specialities How numerous these makers of 
scientific instruments are in Germany ma> be judged from the 
fact that the directory just issued contains nearly four hundred 
Images. 

The number of the Journal of the Koyal Mtcroscopttal Soitety 
for June eontains a reference by the President, Mr K M. 
Nelson, to an old book on optics, Zahn’s “ Ocuius Artificialis,’’ 
published in 1702 The following figures, taken from the work, 
are reproduced m the Journal —A telescope sight for a 
musket and a cannon, with the legend “ Uombardae et omni 
genere balistarum ac tormentorum bellicorum tubum opticum 
sive teleacopicum aptare, quo visus ail scopum exacts dirigi 
poteritl" A sunshine recorder or “ Organum heliocausticum,” 
with the legend “Itoras Luce Sono tibi sphaerula Vitrea 
monstrat, ignis nil mirum Coelicus urget opus ” A series of 
mirrors for a telescope called “ Catoptrico dioptnea teiescopica ” 
The same number of the Journal contains a lengthy abstract of 
Dr A. Clifford Mercer’s important paper on “ Aperture as a 
factor in Microscopic Vision,” delivered as a presidential address 
to the American Microscopical Society , also an abstract of Mr 
E M Nelson’s paper on “ Microscopic Vision,” read before the 
Bristol Naturalists’ Society ; and the commencement of a 
series of papers by Mr. Fortescuc W Millett on recent 
Koramintfera of the Malay Archipelago, collected by Mr A 
Ourrand, illustrated by plates. 

Among the volumes lately published by W Engelmann, 
Leipzig, in Ostwald’s valuable senes of reprints and translations 
of scientific classics (JClasstker der exakten IVtssenschaften) is a 
translation, with notes, by Herr W Abendroth, of Newton’s first 
iiook on optics, dealing with reflection, refraction, and colour, 
Four of Ernst von Brlicke’s papers on plant physiology, published 
between 1844 and 1862, are reprinted in No 95 of the series ; 
and a paper, translated from the Swedish of Eilhard Mitschcrlich 
(1821), on the relation between the chemical composition and 
crystalline form of salts of arsenic and phosphorus, forms No, 94 
The article on crystallography and crystallometry, contributed 
by J. F. Christian Hessel toGehler’s Phystkaltsche iVorterbuthe 
in 1830, appears as a reprint in Ndk. 88 and 89, edited by Herr 
E Hess Prof. Ernst von Meyer edits No 92, containing a 
paper by H Kolbe (1859) on the natural connection of organic 
with inorganic compounds, and its bearing upon the classifica- 
tion of organic bodies. No. 90 is a translation from the French 
of a geometrical paper (1848) by A. Bravais ; and No 91 is a 
German edition of a paper ^G Lejeune Diiichlet (1839-40) 
on varitMis applications of infinitesimal analysis to the theory of 
numbers. 
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The value of the Reports of the U S. National Museum has 
been so often referred to in these columns, that the announce- 
ment of the publication of a new volume containing a report 
upon the condition of the Museum and the work accomplished 
in Its various departments, is sufficient to convey to all who are 
familiar with the Smithsonian Reports the fact that a large 
amount of information has been added to the pabulum of 
scientific readers The Report just issued runs into 1080 pages, 
IS lavishly illustrated, and is full of interesting matter In an 
elaborate paper. Dr h ranz Boas describes and illustrates the 
collections €,f the Museum referring to the socmi organisation 
and secret societies of the Indians of the coast of British 
Columbia. His paper is based upon personal studies made 
during a series of years, and forms a very valuable contribution 
to the ethnology of the Kwakiutl Indians. Many bnlliant re 
productions of photographs taken during the performance of 
native ceremonies are given, and also the transcnptions of a 
series of phonographic records of songs belonging to the cere- 
monials “ The Graphic Art of the Eskimos” is dealt with by 
Dr W J Hoffmann in another long and well illustrated essay, 
which will interest archseologists as well as anthropologists In 
addition to the researches in pictography, the paper contains 
much information upon the gesture language of the various 
tribes studied A comparison of the pictographs, and v.irious 
painted records found in different parts of the United States, 
with the Eskimo work, show the latter to be superior to the 
former, especially in faithful reproduction of animal forms and 
delicacy of artistic execution The remaining papers in the 
volume are much shorter than the two already mentioned 
Among the subjects dealt with are the tongues of birds, 
taxidermical methods in the Leyden Museum, and the antiquity 
of the Red Race m America. 

Since the memorable researches of Humphry Davy on the 
decomiHisition of the alkaline earths, many methods have been- 
suggested for preparing the metal calcium in the pure state 
M Mois.san, in the current number of the Comptes rendus, after 
showing that none of these yield a pure metal, describes two- 
ways of preparing crystallised calcium containing less than one 
per cent, of impurities. The first of the methods depends upon 
the property possessed by calcium of dissolving in liquid sodium 
at a dull red heat, and separating out in crystals on cooling By 
treating the mass cautiously with absolute alcohol the soiiium is 
removed, and the calcium is obtained in the form of brilliant 
white hexagonal crystals. Similar white crystals of calcium can 
be obtained by the electrolysis of fused calcium iodide It is 
noteworthy that calcium has usually been described by previous 
workers as a yellow metal , doubtless owing to the presence of 
impurities 

The additions to the Zoological Soaety’s Gardens during Um 
post week include a Sykes’s Monkey {Cenopilheius albit^tlaris, 
9 ) from West Africa, presented by Miss Gladys Carey , a 
Macaque Monkey (Macaeus cynomolgus, i ) from India, pre- 
sented by Miss Stankowski , a Brush tailed Kangaroo {Pelrogale 
pemctllata, S ) from Australia, presented by Mr C J Leyland , 
two Red backed Pelicans ( /V/rcon/rr ru/eu-ens) from the River 
Niger, presented by Mr. H S Bernstein ; a Black Hangnest 
(Casfidtx orytivora) from the Amazons, presented by Mr R 
Phillipps : two Yellow cheeked Lemurs {Lemur xanthomystax), 
two Madagascar Tree Hoat {Corailus madagascanenus) from 
Madagascar, a Banded Ichneumon (Crossarchus Jasnatus), an 
-Angttlated ’Tortoise (Testudo angulata) from Afiica, a Blue- 
fronted Amazon (Ckrysohs eesttva) from Brazil, six Algerian 
Tortoises ( Testudo tbera) from Algeria, deposited j a Great Ant* 
eater (Myrmecopkaga jubata), a Tamandua Ant-eater ( Tamandua 
Utradactyla) from South America, a Green- winged Trumpeter 
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(Psepkia vtrtdts) from the Amuoni, two White-necked Storks 
(Dusura eptscopus) from Afric*, two Dusky Frsncollns 
{Plerntstes infuscatut) from British East Africa, a Madagascar 
Tree Boa (Corallus madagascarttmis) from Madagascar, pur- 
chased , two Red and Yellow Macaws {Ara chlorapttra) from 
South America, received in exchange , a Hybnd Zebra (between 
Equus cabaUus, S , and Equus burckellt, 9 ), a White-tailed Gnu 
(ConrtiHhaUs gnu,!), two Thais {Hemttragus jemhuca, J 9 ), 
born in the Gardens, 


OUR ASTRO/VOmCAL COLUMN. 


AsTRONOWtCAL OCtURRENCKS tN jUIY: — 

July 3 8h 57m. Partial eclipse of the moon Magnitude 

4. Wolfes comet due at perihelion. 

13 Venus 1“ north of a Leunts (Regulus) 

15 Venus. Illuminated portion of disc o 765 

15, Mars ,, ,, ,, 0904 

IS Jupiter Polar diameter, 31" 9 

15 Saturn. „ ,, 16" 6. 

16 6h 31m to 9h. asm Transit of Jupiter's Sat. Ill 

18. 8h 7m Annular eclipse of the sun invisible at 

Greenwich 

18 Wolf’s comet *7' distant from Mars 

19 Saturn Outer minor axis of outer ring, i7"-89 

26 22h om Mercury nearly occults a Leoms (Regulus) 

28 I2h. 49m Moon in conjunction with a Scot pa 
(Antares). 

28. Many meteors from Aquarius and Perseus 

30 7h 31m to 8h 41m Occultation of x Sagittarii 
(mag 3'i) by the moon 

Comets that are now Visible —There is plenty of 
cometary news in the three most recent numbers of tbeAf^ra/ftr 
mucAe NachrtchUn (3498-3300). As renrds comet Coddmgton- 
Pauly, which has a declination too southern for the ephcmeris to 
be of any use in this column, Prof Berberich publishes some new 
elements (Astr Nach,, No 3S00] based on other observations 
than those previously used by him, which differ somewhat from 
the values given m his first computation The comet has a 
southerly movement, so that it will not be visible in our 
latitude 

Comet Pernne (June 14), on the other hand, has a great 
northerly declination, and is increasing m brightness very 
rapMdly The elemenu and ephemeris of this comet have been 
computed by Pernne and Aitken, and also by Berlierich The 
elements obtained by the former we published last week, but 
they differ slightly from those calculated by Berberich, these 
being as follows — 

T = 1898 August 4 7473 Berlin M T 

<• = *3S J^77l 
ft = 252 3 34 f 1898 o 
I = 72 It 43 J 
log y = 9 4440s 


The ephemens for the current week, according to these values. 


Ephtmtrts foi \2h Berlin M T 
R A (npp ) Dccl (app ) 


9 56 
«S 46 
34 
27 19 


log r log a Br 

+ 5* 57 9 

52233 99817 02061 2 34 
SI 469 
S‘ 8 7 
so 28 7 

49467 9941S 0-1904 3-03 


Jniy 7 s 4 


its southern declination, but the elements at present 
are desaribed as uncertain With a diameter of a’, an excentric 
condensaUon, and of about the loth magnitude (June 3i), the 
comet IS not an easy object. Those wishmg to observe it will 
find the following positions useful 
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Ephtnurts far 124 . Berltm M.T. 


18 4 48 

. 17 8 I 


-21 362 
19 28-6 
16 47 a 

-14 11-4 


The First Satellite of Jupiter. — In two early numbers 
of Astranomy and Astrophysics (November 1894 and May 1893) 
our readers may remember that Prof W. H. Pickering con- 
tributed an account of a very interesting series of observations 
on the shapes of the satelhtes of Jupiter, and the conclusioas he 
arrived at were that the discs were by no means round, but 
assumed very decided irregulariues as they performed their 
rotations. 'These satellites have been further minutely examined 
by Mr. A. E, Douglass during last year, and in the Astronamtsche 
Nackrtekten (No. 3500) he d^ribes what knowledge has been 
gained by the observations of the first satellite 'These were 
made in Mexico, from February 18 to March 28, with the Clark 
24-inch, and in Flagstaff from May 16 to June 9. We must 
confine ourselves to a very bnef summary of this paper, and 
refer our readers to the original for the minute details given both 
in the text and accompanying plate 

Although the markmgs on the satellite were sometimes well 
seen, the observations were not numerous enough over a long 
period of time to effectively map and determine the period of 
rotation by tracing the succession of detail Mr. Douglass 
adopted Prof Pickering's method of observing the changes in 
the elliptical form of the satellite's disc After an elaborate trial 
of several periods he was led to deduce a penod of I ah 25 8m 
for the year 1897, a value not very different from that found 
by Pickenng m 1893, namely 13 hours. Most peculiar are the 
markings on this satellite Assuming the axis of the satellite 
to be perpendicular to the plane of its orbit, they appear to 
extend from about 4- 60' to - 60' in latitude, and they take 
roughly the form of lines directed either to the north or south 
pole. Theu- general distribution can be best described and 
their symmetry best illustrated, as Mr Douglass says, “ by say- 
ing that they nearly form portions of five great cireles passing 
round the satellite.” 

The micrometer measures for determining the elliptical form 
of the disc gave indications of a large ellipticity. Mr. Douglass 
thinks that this flattening is real, and not due to the presence nf 
surface markings near the limb. The following brief table sho ws 
the values of the ellipticity and period of rotation for the periods 
observed since 1892 — 


Date 


Penod 01)8 TeUseop* 


1892 

1894 

March 1895 
March 1897 


loo-lio 13 3 . Pickenng ... 13 inch 

108-130 133. >, >8 mch 

IQ4'I30 (?) Douglaw „ 

115-130 12358 ,, 34 inch 


The indications of an increase in the ellipticity and decrease in 
the penod of rotation led Mr Douglass to investigate the 
question of whether a decrease m the sire of the disc Imd been 
observed An examination of the existing measures showed 
that such a change has probably taken place, but the values 
cannot be relied on for certain If this decrease in site be an 
actual fact, then the increase in rotational velocity and increase 
in mean polar compression would naturally follow. 


The Meteor Shower ot November 13, 1897.— Those who 
intend to systematically observe or photogmph the meteor 
shower next November, will find in the account of the arrange- 
ments made last year at the Harvard College Observatoiy 
(Annals, vol xlL No 5) many interesting suggestions. Prof 
W. H Pickering, as will be gathered from Us description in 
the above-mentioned A nnals, made arrangements for a combined 
attack on the night of the 13th at various stations connected 
with the observatory To present an idea of the scale in which 
such work is undertaken in America, in addition to visual observ- 
ations, we give the number of plates exposed and instruments used. 
Three plates were taken with the Draper ii -inch telescope, with 
two objecuve prisms of 15“ Fo*rteen plates with the 8-inch, 
with two objective pnsms of 6* each. Twelve plates with the 
6-inch, with objective prism of 6*. Eight plates with a 
VoigtlfindeT 5 inch, with an objective prism of 6*. Three plates 
with a Ross rapid rectilinear lens of l ‘5 inch, angle of prism 
15” With such a collection of fine instruments at work, it was 
only too disappointing that the meteors were so few and faint t 
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but it is consoling to think that the experience gained that 
night will undoubtedly be used to render tne work at the time 
of the next November meteor shower more efficient. As regards 
Uie best form of lens to employ, Prof. Pickering advocates “ a 
portrait lens of the kind formerly used by photographers ’* The 
plates should be exposed for half an hour, and at the end of 
I his ume the camera should be again pointed to the region 
fifteen ipinutes preceding the radiant point. At the Solar 
rhymes Observatory, at Kensington, the methods employed 
acre to fix a camera on the tube of a large e<)uatorial (near the 
object-glass end), and also on the hour-angle circle ofasiderostat, 
both cameras being moved by the clock-work of each instrument 
Other cameras were fixed and oriented towards the radiant 
point and other directions The 9-inch equatorial with objective 
pnsm was a)so used, but no bright meteor, unfortunately, passed 
across the field. May the meteorological conditions be such 
that the meteor shower of November isgS, will be well observed 
and successfully photographed I 


HIGH SPEED TELEGRAPH TRANSMISSION 
BY MEANS OF ALTERNATORS 
A LTHOUGH, at the present day, high speed transmission is 
much more limited in its application than at an earlier 
petiod in the history of telegraphy, owing to the commercial 
aspects of the question having been unavoidably altered, 
attempts have been made from time to time to produce im 
provements in this direction t but until lately the admirable 
system invented by the late Sir Charles Wheatstone, and con- 
'.iderably improitd by the liritish Post Office Telegraph Ail 
ministration, has been the liesl available method of automatic 
high speed signalling 

The speed at which a senes of waves can be passed over a 
given line depends primanly and inversely upon the product of 
the total resistance into the total capaetty, the form of the wave 
having a considerable influence on the speed where any measur 
able capacity is present. 

In the ordinary Wheatstone automatic fast speed system of 
telegraphy, the letters are formed by waves of different duration, 
a dot being produced by a short wave, a dash by a longer om. 
This renders it neceasary to charge the line longer for a dash 
than for a dot, which is a ^rave defect in fast speed working, but 
the condenser compensation, introduced and employed by the 
British Post Office, practically doubles the speed attainable on 
.my given line by, in some measure, equalising the line charges 
That IS to say, the condenser used is always of a capacity which 
admits of a full charge during the time interval of a dot, and 
a current of the duration of a dash does not give the condenser 
any higher charge. Indeed condenser compensation has such 
a beneficial eficct, that the defect of unequal impulses is 
almost overcome, inasmuch ns the increase of speed obtained 
by this arrangement and equal impulses, is only 5 per cent, 
greater than that obuined with currents of unequal duration 
Again, although the signals be made equal m this system, 
another difficulty presents itself, that is, the waves that are sent 
through the line are the results of the sudden applications of the 
full i M F used (in practice 100 volts), and consequently a 
reversal means a sudden change of aoo volts, 1 <. from 100 volts 
positive to 100 volts negative The form of the current wave with 
such a system depends almost entirely on the nature and form of 
iho circuit It IS easy to produce correspondingly sudden and 
complete changes in the current when the circuit possesses 
only resistance, but when capacity, Ac , is present, the form 
of current wave is vastly difl[erent to the impressed E M F 
wave ; for example, take the letter " A,’’ the actual current 
curve on a land line without condenser compensation is shown 
in Fig I, while Fig, a represents the effect of shunted condenser 
compensation - ^ 

Prot A. C. Crehore, of Dartmouth College, U S.A, in con- 
junction with Lieut G. O. Squier, of the United States 
Artillery, have, however, been led to make some experiments 
with alternators, and have suggested a mode of high speed 
signalling which, although presenting some mechanical diffi- 
culties, has recently been tried by the inventors of the Post 
flffice telegraph lines in England, under the direction of Mr. 
I'reece, and found to produce a distinct increase of speed 

Fig. j shows an ordinary sine wave as produced ^ an alter 
■wtor, and it is this form of wave that Messra Squier and 
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Crehore use in their so called “ synchronograph ” system of fast 
speed telegraphy. 

The signals are obtained by the omission of certain complete 
cycles or semi cycles, the message being read by means of the 
blanks m the regular succession of recorded dots , or signals can 
be recorded on chemically prepared (mper 

This system is to some extent a synchronous one with this 
great advantage over the many well-known synchronous systems, 
that the synchronism is not reijuired between the transmitter at 
one end and the receiver at the other end of a line, but between 
the alternator and transmitter at the sending end of the line 
This IS easily obtained by driving the transmitter from the 
generator shaft The transmitter itself is exceedingly simple, 
and consists of a wheel the circumference of which is one con- 
tinuous conductor, presenting a smooth surface for the brushes 
to bear upon If the periphery of this wheel be divided into 
forty equal jiurts, and be pared to run at one-fourth the speed of 
the armature of a ten-pole alternator, clearly one of these equal 
parts will corrcsjKind to one semi ejele of F, M F produced by 
the altermilor Upon the surface of the wheel liear two 


brushes, carried by an adjustable brush holder One brush 
IS joined to the generator, and the other to the line, so that 
the current entering one brush from the generator jiasses 
across the transmitting wheel to the other brush, and thence out 

Now if a piece of paper of the circumference of the wheel 
be fixed thereon m such a position as to pass under one of the 
brushes, one semi cycle or half-wave of current will be omitted 
in every twenty complete waves, and by means of a suitably pre- 
pared paper ribbon, or “ slip,” any combination of signals can in 
this simple manner lie transmuted The brushes are adjusted so 
that the periods of disconnection and connection coincide with 
the zero points of F- M 1 ' The transmitter may, however, have 
only one brush joined to line, and the wheel itself may be made 
the connection to the generator With this mode of signalling 
much higher K M F s may be used, and connections and dis 
connections made almost without spark at the brush contacts 

The speed of the transmitting wheel with respect to the 
generator shaft is immaterial, the essential being that its cir 
cumference should conlain an integer numlar of limes the arc 
which a jaunt fixed with resjiect to the field would desirlbe on 
such circuiiilerence during one semi jieriod of current 


Complete control of every semi cycle of current thus penults 
the maximum speed of transmission of signals with a given 
frequency If the transmitter does not act in synchronism with 
the generator, the •‘make” and “break” of the circuit occurs 
when the current is not naturally zero, and considerable inter- 
ference results , care IS, therefore, taken to ensure that the "slip” 
admits of the line connections being made at the proper times 

^though the received signals were originally intended by 
Messrs Squier and Crehore to be recorded on chemically pre- 
jiared jxipcr, they have also devised a very ingenious massless 
receiver, although at present it is not in a practical form It is 
based on the well known discovery of Faraday that a beam of 
polarised light may be rotated by means of a magnetic field, the 
direction of rotation of the ray being the same as the direction 
of the current producing the field ; the rotary jvower depends 
upon the intenuty of the ma^etic field, and the total amount 
of rotation upon the length of the rotary medium in which this 
m^netic field exists and through which the ray passes 

The method adopted is to jiass a beam of light through a 
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Nicol's prum, thence through e long tube with plane glats end* 
containing liquid carbon bisulphide, and afterward* through a 
second Nicol's prism The lay of light is received on a screen 
having a sensitised surfime, which is carried forward at an 
uniform speed ; a long coil is wound round the tube containing 
the carbon bisulphide, the pnsms being adjusted so that no light 
passes through the tube when no current is flowing through the 
coil, the source of light being an arc lamp 

The passage of a current rotates the polarised ray within the 
tube, and the light then falls on the sensitised screen, and is 
thereby recorded 

As neither of these methods of reception are suitable for every- 
day use, the British Post Office undertook, in conjunction with 
the inventors, a senes of valuable and interesting experiments 
over the departmental lines under more practical conditions. 
The existing departmental records of capacity, resistance and 
mileage, compiled for the whole country, proved invaluable by 
supplying exact data for each of the expenments performed, and 
enabled reliable tables and curves to be constructed The 
experiments consisted of determinations of the highest limits of 
speed for the Wheatstone automatic, as well as the synchrono- 
graph sjsteni on various lines, the following combinations being 
sjiecially compared — 

(1) Ordinary Wheatstone automatic with condenser compensa- 
tion as IS used at present. 

(2) The synchronograph sine wave transmission system with 
chemical receivers 

(3) A combination of the synchronograph sine wave trans- 
mission with Wheatstone receivers 

The alternator used for these experiments consisted practically 
of several separate alternators on one shaft, each being inde- 
pendent of the remainder, and so constructed that, with the same 
speed of revolution, diflerent frequencies or wave sjieeds could 
lie obtained, transformers lieing used in those cases where it was 
desirable to maintain the E M ? unaltered 
Careful estimations were made not only of the force employed, 
which IS about 50 per cent higher than that ordinarily used on 
Wheatstone circuits, but also of the wave speed, and it* 
equivalent value in “ words per minute” in each case 
On a line from London to Vork and back, mainly composed 
of copper, having a total mileage of and a K R eoual to 
33,000, a speed of 540 words per minute was attameo with 
Wheatstone receiver and Crehore Squiet transmitter (synchrono- 
graph), although the maximum limit was not reached The 
speed obtainable with this K R being only 360 when ordinary 
Wheatstone automatic was used 

From London to Aberdeen and back, with a total mileage of 
t097j and a K R of 261,000, a sjieed of 135 words per minute 
was obtained by the Crehore-Stjuier Wheatstone combination, as 
compared with 40 words per minute on the ordinary Wheatstone 
automatic with the best compensating arrangements 
These two cases are typical of the whole series of observations, 
which enabled the comparative wave speeds of the different 
systems to be estimated as follows — 

Wheatstone automatic alone 1 

Crehore Squier transmission and Wheatstone receiver 2 9 

Crehore bquier transmission and chemical receiving 2 9 

In the first two cases the number of waves necessary for each 
word IS of course the same, but in the last named case, where 
chemical receiving is employed, a further gain is obtained by 
using fewer waves for each word, making the word speed in the 
three cases bear the ratio l, 29 and 7 
Chemical receiving is by no means so convenient os ordinary 
Wheatstone, and the moat pressing practical requirement at the 
present day is not higher speeds mr short distances, but higher 
direct working speeds over long lines where at present inter- 
mediate “ repeaters ” are necessary 

It IS satisfactory to note that the maximum wave speed 
attainable by synchronograph transmission with the chemical 
receiver or with the Wheatstone receiver is exactly the same on 
any circuit where the speed is limited by the line itself and not 
by the receiving apparatus. 

On the Wheatstone system shunted condensers are necessary to 
comjpensate for two distinct effects — the unequal duration of the 
signals, and the inductance of the receiver Where the syn 
chronograph transmission is employed on short cables or open 
lines, no line compensation 1* required, and a fixed condenser can 
be shunted across the receiver coils so as to compensate for the 
inductance of the receiver for any given speed In connection 
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with this question the inductance of the Post Office receiver was 
carefully verified, and was found to be 3 46 Ilenrys, the necessary 
condenser compensation depending solely on the speed of trans- 
mission (or wave frequency) and the arrangement of the receiver 
coils, and in no instance haWng any direct or complicated relation 
to the line capaaty 

On an artificial cable, equal to about too miles of ordinarv 
submarine cable, where condenser compensation is used at both 
ends, the increase of wave speed obtained by the synchronograph 
was only 5° P*'' c®"! instead of 190 per cent as in the case of 
open wires. It would therefore appear that with further ex- 
periment some line compensation might be found to be necessary 
for cable working. 

The experiments show that where the capacity of the line is 
not great, as in the case of aerial lines, the transmission 
of the current in sine waves produces the best results, and 
leaves the factor of the inductance of the receiving instrument 
to be dealt with separately, and consequently in a more exact 
manner 

The principal difficulty in the application of the system 
IS the necessity for the use of a new code of signals, or a 
reduction in the speed value to admit of conformity with 
existing coiles The existing Wheatstone automatic instrument* 
arc also light, portable, and adapted for use in outlying distnctS 
at short notice, where the synchronograph would probably be 
found to lie less suitable The perforator at present in use 
for the preparation of the transmitting “slip’' has also, by 
a process of evolution, become extremely convenient, and 
equally suitable for hand working in confin^ spaces, or where 
power IS available 

A suitable and easily manipulated perforator for the syn- 
chronograph has yet to be devised Messrs Squier and Crehore, 
however, deserve great credit for the discovery, with limited 
means of experiment, of an improved and promising system of 
high speed transmission 


OBSERVATIONS ON STOMATA^ 

'T'HR method described depends on the fact that in adult 
leaves transpiration is stomatal rather than cuticular, so 
that, other things being erjual, the yield of watery vapour 
depends on the degree to which the stomata are open, and may 
be used as an index of their condition In principle, it u the 
same as the methods of Merget (CompUs rendus, 1878) and 
Stahl (Bot ZtUimg, 1894) 'These observer* used hygroscopic 
papers impregnated with reagents which change colour according 
as they are dry or damp, and Stahl, who employed paper soaked 
m cobalt chloride, has obtained excellent results In my labora- 
tory I have used, for some years, a hygroseope for demonstrating 
cuticular transpiration, in which evaporation is indicated by the 
untwisting of the awn of SItpa pennata (Darwin and Acton, 
“ Practical Physiology of Plants,” ist edition, 1894) ; my present 
instrument is of the same general type, but the index is made of 
" Chinese leaf,” 1 e shavings of pressed and heated horn * 
If a strip of horn is placed on a dry substance, eg. the 
astomatal surface of a leaf, it does not move, but on the stomatal 
surface it instantly curves strongly away from the transpiring 
surface In the hygroseope the degree ol curvature is read off 
on a graduated quadrant, and m this way a numerical indication 
of the condition of the stomata is obtained. 

The instrument makes no claim to accuracy, but has proved 
extremely useful when used comparatively to indicate and localise 
small changes in the transpiration of leaves, and therefore, by 
implication, changes in the condition of the stomata By 
observing under the microscope the uninjured leaf of Caltka 
palustris, and comparing the variations in the sire of the 
stomata with the variations in the readings of the hygroseope, 
it is easy to convince one’s self of the value of the memod. It 
must be cspeaally noted that though a fall in the hvgroscope 
readings corresponds with a narrowing of the stomatal opening. 
It doe* not follow that rero on the hygroscopic scale means 
absolute closure of the stomata. This want of sensitiveness 
has one advantage, namely, that cuticular transpiration ha* no 
effect on the horn index, *0 that any movement of the index 


1 A by Francis Darwin, F R S., read at 

s I also use the epidermis of a yxtea—* materia' 
kiudnee* of Mr. Thiselton-Dyer 


the Royal Society, 
il which 1 owe to the 
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mint depend on a stomatal transpiration The hygroscope 
indicates well the gradual " closure of the stomata that occurs 
os a pluckeri leaf withers. It is generally stated that marsh and 
aquatic plants do not close their stomata under these circum 
stances. I find that, although the phenomenon is much less 
marked than in terrestrial (dants, yet that, m many species, 
l^artud closure of the stomata undoubtedly occurs in the aquatic 

The most interesting fact observed in withering leases is that 
in many cases the “ closure ” of the stoma is preceded by 
temporary opening, which may occur almost simultaneously 
with the severance of the leaf from the plant Thus the hygro- 
scope readings rise at first, and subsequently sink to zero The 
interest of this fact is the demonstration of the interaction 
between the guard cells and the surrounding epidermis The 
phenomenon is best seen in plants with milky juice, but is not 
confined to this class The preliminary opening of the stomata 
occurs in the early morning, but not tn the evening — a fact 
which is of importance in relation to the mechanism of the 
nocturnal closure of the stomata 

A diminution of the stomata! transpiration can also be 
brought about by compressing the stem of the plant in a vice, a 

E is which IS known to dimmish the water supply (F 
in and R Phillips, Camb Phtl irx Proc , l886) The 
tal closure is here probably an adaptive response to the 
Idsvenng ot the water supply of the leaf, but this is not quite 
certain 

A senes of experiments were made on the comparative effect 
of moist and dry air, from which U is cleat that the stomata 
“close ” before any visible signs of flaccidity occur m the leaf. 
When leaves are exposed to air dned by HjSO^, “ closure ” is 
preceded by a remarkably prolonged opening of the stomata — 
a ^enomenon which requires further investigation 
mranetxky Ztitung^ 187a) showed that slight degrees of 
disturbance affect transpiration The hygroscope gives no 
evidence of increased transpiration when the distuniance is 
slight When the plant is violently shaken the leaves become 
flaccid and the stomata “close,” and in some cases the closure 
IS preceded by increased transpiration, no doubt due to 
temporary opening of the stomata, induces! by the guard cells 
being releasM from epidermal pressure before they have lost 
their own turgor 

NIC Muller ( Pringsheim's Jahrhuchtr, vol 8, 1872) 
showed that stomata may m closed by electric stimulation ; my 
experiments show that while a strong shock narrows the stomata, 
a weaker one opens them, no doubt owing to the temporary loss 
of epidermal pressure 

Some experiments on poisonous gases and vapours were 
hMcU. Chloroform and ether slowly “close" the stomata, 
which finally reopen in a normal atmosphere Pure CO, also 
slowly closes the stomata. 

The hygroscope is well fitted to demonstrate the fundamental 
facts tn relation to light The fact that the stomata are widely 
open in sunshine is well known j the difference between bright 
and less bright diffused light is not so well known, nor the fact 
that in dark stormy weather the Stomata may be nearly closed 
by day, even in summer The effect of difference of illumination 
is well shown in certain leaves having stomata in both surfaces, 
eg /ns, //arctssMs, and the phyllodes of Acana (ydopts In 
these the stomata on the illuminated surfaces are much wider 
open than on the less brightly illuminated sides , and when the 
plant IS reversed in posiuon in regard to light, the stomata 
ramdly accommodate themselves to the change in illumination. 

The most interesting fact in regard to the effect of artificial 
darkness is that it is more effectual in producing closure in the 
afternoon than in the morning ; and, conversely, illumination 
opens closed stomata more readily in the morning than later in 
the day. These, together wuh other observations, tend to show 
a certain amount of inherent penodicity in the nocturnal closure 
of the stomata Another fiiat of interest is that in darkness 
prolonged for several days the stomata gradually open This 
last observation is used m the section on the mechanUm of the 
stoma as an argument against the prevalent view that the stoma 
closes in darkness, because in the abeyance of assimilation the 
osmotic tnatenal, on which the turgor of the guard cells depends, 
ceases to be manufactured. 

Schellenbcrm {Bet. Zeitung, 1896) has striven to uphold 
this view by showing that in the absence of CO, the stomau 
^ I use the werd “ closaie " to neon such a narrowiog of tbs stomatal 
NMitiin M c or rtpondi with nro on th« hjfroteop*. 
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close ns though they were in darkness My ex|)crinients on 
plants deprived of CO, lead to absoliilcly contrary resulls, 
namely, that the stomata remain perfectly open even during 
prolonged deprivation of COj 

It IS a vexerl question (Leitgeb, A/tttheilungen aus item Hot , 
Inst 7u flraz, 1886) whether or no the majority of plants close 
their stomata at night My conclusion is that m terrestrial 
plants (excluding nyctitropic plants) a great majority show some 
closure at night , the horn hygroscope stands at zero on the 
stomatal surface of by far the greater number of ordinary plants 
On the other hand, the hygroscope shows widely open siomaU 
on most aquatic plants at night Slahl (Rot Zeiliint,, 1897) 
concludes that nyctitropic plants .arc remarkable for not closing 
the stomata at night ; this fact I somewhat doubtfully confirm , 
but the question is not so simple as it seems, owing to the 
varying behaviour of the stomata at night in different tempera 

Since the hygroscope gives numerical readings it is possible 
to represent graphically the daily opening and closing of the 
stomata. The curve begins to leave the zero with the morning 
light , It rises rapidly at first, and afterwards more slowly In- 
some cases it runs roughly horizontally until a rapid fall begins 
m the evening In other cases there is a slow rise up to tha 
highest point, which occurs between 1 1 a m. and 3pm The 
hygroscope generally sinks to zero within an hour after sunset 

The effect of heat has not been fully studied, but enough has 
been done to confirm previous observers who find that heat 
opens the stomata As regards the visible spectrum, I find that 
the red rays are decidedly most efficient, but I am not able to- 
find any evidence of a secondary maximum in the blue, such as 
Kohl (Bteblatt sur Leopeldtna, 1895) describes 

The biology of the nocturnal closure is a subject uhichcail 
hardly be discussed in a condensed manner It is suggested 
that the gaseous interchange of assimilation may require widely 
open stomata, whereas respiration may be carried on with com- 
paratively closed apertures If this is so, the stomata might be 
to a great extent shut at night, and an economy in the use of 
water effected, without detriment to metabolism Observations 
are given to show that quite another effect is brought about by- 
nocturnal closure As long os the stomata are open, the trans 
pirtng leaf is considerably cooler than the dry bulb thermometer, 
but at night it hat almost the temperature of the air In this 
way a saving of heat is undoubtedly effected— but it is not easy 
to say whether it is sufficient to be of much practical importance 
to the plant I am inclined to believe, from Sachs’ {Arbet/eti, 
1884) experiments on the depletion of leaves, that all saving of 
heat most be valuable, by preventing the checking of trans- 
location which he observed 

The mechanism of the stom,i is another subject which docs 
not lend itself to condensed treatment I have tried to point 
out that the stoma has been neglected in the modern reorganisa- 
tion of plant physiology from the point of view of irntabilKy 
Some observers insist on the preponderant influence of the guard/ 
cells, while Leitgeb in the same way exaggerated the import- 
ance of epidermic pressure, whereas the two factors should, as 
far as possible, be considered as parts of a whole and as corre- 
lated rather than opposed in action I have also attempted to 
show how the stoma, like other parts of the plant, may be 
supposed to react adaptively to those signals, which we usually 
call stimuli The attempt which I have made to rank the 
problem among the phenomena of irritability, is very tentative 
in character I have ventured to put it forth because I am 
convinced that it is in this direction that advances will be 
made. 


A NEW PHOTOGRAPHIC PRINTING PAPER 
A CTING as agents for the Nepera Chemical Co , New 
York, Messrs Griffin and Coj of Garrick Street, have 
for some lime been issuing a new sensitised paper under the 
name of " Velox,” which for ease of manipulation and perfec- 
tion of results promises to take a firm hold on public Mvour. 
From its advent, something more than a year ago, there has 
been ample opportunity to test the most desirable quality of a 
photographic paper, viz. its permanence under varying coiv 
ditions, and, at the least, it can be relied on as much as any 
tthtr sensitised paper. 

Full mstructions for the manipulation of the paper for various, 
purposes are given with it, and they do not neatly differ from 
those employed in the use of other bromide papers. The 
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special advantages claimed for this paper is that the several 
difficulties involved in the working of ordinary papers are 
removed. The chief simplification is m the fact that a dark 
room may be entirely dispensed with, all operations being per* 
formed in an ordinary room lit in the usual manner. The paper 
is descnbed as being coated with a chloro-bromide emulsion, 
and It is owing to the extreme slowness of this that a special 
non-actinic illumination is unnecessary. Of course, care is 
wanted, ami direct light should not be allowed access to the 
print ; but in an ordinary room, lit by two windows at 
middle of day, perfectly clean whites may be obtained by turn- 
ing the back to the window, and developing in the shade thus 
produced. 

A{[ain, no great amount of apparatus is required, not even a 
printing frame , development is very efficiently performed on a 
sheet of glass, applying the developer with a pledget of cotton 
wool or a mop c.amel-hair brush 

The exposure for contact printing from an average negative 
vanes from 1-3 seconds for diffused daylight, to 30-120 seconds 
to a gas burner at 6 inches distance A point that might with 
advantage be added to the instructions for use, is the ^rcat con- 
venience of in^ncsium ribbon as an illuminant This is bemg 
brought forward by many leading plate and paper makers, and 
deservedly so. The light of burning magnesium 15 one of the 
most intense illuminants at present known , and as a great part 
of the light 13 concentrated in the blue and violet regions of the 
spectrum, the parts most effective on a silver emulsion, this 
mves the light a high efficiency From 1-3 inches of ribbon, 
burnt at from 8-t2 inches distance, will be found to give satis 
factory exposures. Another point in favour of using magnesium 
is the ease of firing it, all the extra articles needed being a box 
of matches. 

It might be worth while to make the gelatine, Kc , which forms 
the basis of the emulsion, mote insoluble than it appears to be 
from the samples tested, as many people find it convenient to 
dry prints quickly, and if the paper has not been specully 
treated, there is danger of blisters or of complete melting of the 
him The paper is obtainable in several varieties of surface 
and suitability for different purposes 

Another suggestion, not mentioned in the circular issued, may 
perhaps be mwe as likely to extend its popularity It is that 
the paper may be toned with any of the usual toning baths for 
bromide paper, the one made with copper sulphate and potassium 
ferrlcyanide, giving reddish-brown tones, bein^ very suitable 

One of Its good qualities is the ease of maintaining pure whites ; 
and this will no doubt lead to its extensive use for copying pur- 
[loses, as both the negative and positive may be made on the 
paper For scientific workers, as well as pictorial photographers, 
the paper will doubtless prove a great Imon 

From Its extreme simplicity ofmanipulation, moderate price, 
and general high quality, the paper ranks high among silver 
emulsion printing papers 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Ur Richard Abbc.g, privat-docent in physical chemistry 
at Gottingen, has been promoted to the tank of professor , Dr 
Oswald I^hse, observer in the Potsdam Aslcophysical Observ- 
atory, boa also been promoted to a professorship ; Dr. Buhmig, 
privat-docent in zoology at Grata, has been appointed assistant 
professor 1 Prof Kalkowsky, of the Technical High School in 
Dresden, has been appoint^ director of the geological and 
prehistoric museum there 

On Wednesday m last week, the Duke of Devonshire opened 
the new Christie Library at the Owens College, Manchester, and 
laid the foundation of the Whitworth Hali, another addition to 
the college buildings. The hbrary is the gift of Mr. R. C. 
Christie j and the expense of erecting the Whitworth Hall will 
be met by the snm of 50,000/, received by Mr. Christie os one 
of the residuarv legatees of the estate of the late Sir Joseph 
Whitworth, ana since paid by him to the Treasurer of Owens 
CoUege. ^ 

It is but rarely ^t an usue of ScuHtt appeat^ without the < 
annosneem^t Of .0& or more gifts to edneationst and , scientific 
Jnftitutiona {n NwVipted States, or for the iulviocem^t of 
isamlng. The lollowinf are among ^e dqaauloDS jecently 
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announced —By the will of the late Dr Elizabeth H. Bates, 
of Port Chester, N.Y., the University of Michigan will receive 

125.000 dollars, the income from which is to be used in estab- 
lishing a chair for the diseases of women and children, to be 
known as the Bates professorship.— The will of the late Mrs, 
Annie S Paton, of New York, leaves 100,000 dollars to Prince- 
ton University, subject to an interest for life of her two ions 
The bequest is to found a fund for an endowment for Paton 
lectureships in ancient and modern literature. — It is said that 
Mrs, Phoebe Haarst will erect a budding for mining engineering 
for the University of California at a cost of 300,000 dollars. — 
A building for the College of Agriculture of Ohio Stale Um- 
versity has been completed dunng the present year at a cost of 

70.000 dollars. — The will of the late Mr. Felix R. Bonnet, of 
Pittsburg, Pa , provides that, upon the death of his widow, 

300.000 dollars shall go to the Western Pennsylvania Untver 

sity for the endowment of scholarships. — A donor, whose name 
IS withheld, has subscribed 25,000 dollars for Barnard College in 
case the 100,000 dollars needed to liquidate the debt on the 
College are subscribed by October 3 23,000 dollars had 

previously been subscribed — Hobart College, Geneva, N Y , 
has received 6000 dollars for a scholarship by the will of Mrs. 
Augusta M Williams. — Mr Philip D Armour has given an 
additional endowment fund of 500,000 dollars to the Arm Mr 
Institute of Technology, Chicago. He had previously given ^e 
Institute an endowment of 1,500,000 dollars. — Mr Washington 
Duke has given 100,000 dollars to Trimty College, Durham, N,C., 
which makes the total amount of his gift to the College 

425.000 dollars — Dr D K. Pearsons, who has assisted so in any 
smaller colleges, has offered to give the Salt Lake College, of 
Salt Lake, Utah, 50,000 dollars, on condition that us officers 
raise 100,000 dollars more within a year. — Dr George W Hill 
has been appointed lecturer m celestial mechanics m Columbia 
University, Miss Catherine W. Bruce having given 5000 dollars 
for this purjxise. 


SOCIETIES AND ACADEMIES. 

London. 

Royal Society, May 26 — “ On the Kathode Fall of 
Potential in Gases.” By J W. Capstick, M A , D Sc , hellow 
of Trinity CoUege, Cambridge. Communicated by Prof J J 
Thomson, F R S 

Hittorf and Warburg have shown that when an electric cur- 
rent jiasses through a tube containing a gas at a pressure of a 
few millimetres, the fall of potential along the greater pa rt of 
the tube vanes with the pressure of the gas and the current 
strength, but in the immediate neighbourhood of the kathode 
there is a fall which is constant in amount provided the negative 
glow does not cover the whole electrode, or extend to the walls 
of the tube It seems likely that this kathode fall will ^rove 
to be connected with other constants of the gas, and the aim of 
the present investigation was to find such a connection by 
measuring the kathode fall m a compound gas and its con- 
stituent elementary gases. The gases used werenvater vapour, 
ammonia, and nitnc oxide and their constituents. 

No difficulty was experienced m measuring the fall in the 
elementary gases, and the separate readings for any one gas 
showed good agreement. It proved, however, a very difficult 
matter to get a constant current to pass through the compound 
gases. Many months were spent in a fruitless attempt to find 
what conditions determine the constancy of the current, and 
since the kathode fall is not constant when the ducharge u 
intermittent, very few measurements could be made on the com- 
pound gases. 

The values in volu ultimately found for the kathode falls were 
as follows : — 

Hydrogen ... ... 298 

Nitrogen 23a 

Oxygen 309 

Water vapour 4^ 

Ammonia 5^2 

Nitric oxide . v., ... 373 

Warburg had previously dett«nin«d the fall in hydrogen wM 
nitrogen. For the foHher, he fdond 300. For ntmo^phedc 
oitrogea containtog nrgon, he ^b4a3;i. The preteni enptri* 
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ments were made on nitrogen prepared from ammonium nitnte, 
whence it appears that the presence of argon does not affect the 
kathode fail. 

The value found for nitnc oxide is of very douhtful validity 
The appearance of the discharge showed that the pas is rapidly 
decomposed, and the fact that the kathode fall is nearly the 
>,ame in nitric oxide, air and nitrogen with a trace of oxygen, 
points to the oxygen being the sole earner of the electncity in 
each case. 

If we leave nitric oxide out of account, it appears that the 
kathode fall is an additive quantity, and hence a property of the 
atoms rather than of the molecules 

Assuming that the conduction in gates is electrolytic, the 
analogy of the electrolysis of liquids auegests the possibility that 
the kathode fall is a measure of the Wt of dissociation of the 
pas If this be the cate, the experiments might be taken to sup- 
port J Thomson’s view that the carriers of the current are 
provided by the disintegration of the atoms into much smaller 
particles. 

June 9. — “ Experiments on Aneroid Barometers at Kew Ob 
'.ervatory and their Discussion ” By C Chree, Sc D , LL D , 

F R S. 

The paper deals with two species of data. The first consists 
of particulars derived from the records of Kew Observatory as 
to the errors in aneroid barometers subjected to the ordinary 
Kew test, which consists in lowering the pressure to which the 
aneroid is exposed inch by inch to the lowest point required, 
and rai'ing the pressure in a corresponding way to its original 
lalue Readings are taken at each inch of pressure during both 
the fall and the recovery, and a table of corrections is obtained 
by reference to a mercury gauge. 

The second group of data are the results of special expert- 
mints made at Kew Oliservalory during the last three years 

The aneroid is an instrument exhitoling elastic after effect 
When pressure is lowerid and then maintained constant, the 
reading continues to fall, and when pressure is restored to its 
oiiginal value, the aneroid reads at first tower than it did 
originally, but exhibits a tendency to recover The most 
characteristic features were discussed thirty years ago by Dr 
Balfour Stewart They have also been the subject ofa pamphlet , 
by Mr Edward Whyniper, who gives the results of a number 
of interesting long period experiments I 

The present paper treats of how the differences lietween the j 
readings with pressure descending and ascinding in a normal 
pressure cycle, such as the Kew test, vanes throughout the 
range, and how the sum of these differences varies from one 
range to another It investigates how the error, as pressure is 
reduced, varies with the rate of fall of pres-sure (when uniform), 
how ihi fall of reading at a low stationary pressure increases 
with the time, depends on the pressure, and varies with the 
rail of the previous fall of pressure, and how the rccove^ after 
.1 pressure cycle progresses with the time, and is modified by 
'he nature of the previous pressure changes The influence of 
'ubsidiaiy stoppages is investigated, and experiments are 
(inciissed showing the influence of temperature. 

The opportunity is taken of considering the secular change 
nf rero, and also changes in the elastic and the after effect 

^Tg^atc and exponential formulte are obtained for such 
phenomena as the variation of the differtnccs of the descending 
md ascending readings throughout a pressure cycle, the de 
pendence of the sum of such differences on the range, the fall of 
riading at the lowest pressure and the final recovery A theory, 
lo some extent empirical, is built up, leading to mathematical 
results, depending on only three arbitrary constants, for the 
hehaViour of an aneroid In the ordinary Kew test over any 

■Fhe large differences brought to light between different 
aneroids show that the means of markedly raising the average 
are already at the makers’ disposal The present inquiry shows 
clearly how the effects of tentative Improvements may be 
ascertamed, 

PhjraieKl Society, June n —Mr Walter Baily in the cbair 
—Prof. Cams-Wilaon exhibited an apparatus to illustrate the 
action of tKO eiectriomotoii coupled in such a way as to admit 
«f their rotating at different speeds. The two shafts are placed 
m line, and each it fitted 'with a bevel-wheel, gearing into an 
intermediate wheel. The axu of the intermediate wheel is at 
right angles to the line of the motor-sbaffs, and ts free to rotate 
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in a plane at ri^t angles to that line The motors can be made 
to rotate at different speeds by altering the strength of the 
magnets of either or both The motion of the intermediate 
wheel depends upon the difference of the two speeds, or upon 
their mean, according to their relative directions of rotation A 
simple graphic construction enables the action to be preileter- 
mined for any given load on the intermediate w bed Calling 
the two motors A and B, and the intermediate wheel C, lines 
can be drawn on a base of current to represent the speeds and 
the torquis for each motor If the motions of A and B are in 
the same direction, the load or torque is the same on each, and 
of similar sign Hence, as the load on the wheel C is increased, 
the s|ieeds of A and B lend to become etiinl (if A had been 
running faster than B) , and for a certain load on C the sjieeds 
of A and B will be equal If the load on C is further increased, 
B will run faster than A Also, thirc will be a certain value 
for the load on C at which the motion of A will reverse A 
further increase of the load on C will bring C to rest, A and 
B then rotatinjf at equal speeds m opposite directions When 
the load on C is nothing, let the motors rotate in opposite direc- 
tions, A running faster than B The motion of C now depends 
upon the difference of sju-cds of A and B When a load is pul 
on C, the motion of A is retarded, while that of B is assisted, 
hence B takes less current, and A takes more The toiques on 
the two motors, due to the load on C, are now of equal amount, 
but of opposite sign As the load on C is increased the speed 
of A IS reduced, and that of B increased, until the two are 
equal, and C comes to rest B is now acting ns a generator, 
and sending current into A If the load on C is simply that 
due to friction, the process cannot be carried further But if the 
load on C is reversed, the ^eed of B becomes greater than that 
of A, and the motion of C is reversed In the steering gear 
designed by the Union Elcctncitats Gesellschaff, the inter 
mediate wheel is made to actuate a rudder by differential 
actum Thi motion is reversed by making the speed of 
one motor greater or less than that of the other — 
Mr Quick then exhibited Weedon’s apparatus for the measure- 
ment of the expansion of solids This method is claimed to 
be independent of knowledge of optics on the past of the 
student The expansion is read directly by means of a pair of 
micrometers Precautions are taken to privcnt errors due to 
radiation Mr Lchfildt asked whal precautions were taken 
to prevent the movement of the micrometer supports Mr. 
Stansfield described a form of apparatus m use at Chelsea 
Polytechnic , it was a simple contrivance, m which changes of 
length were measured by a micrometer Mr (,)uick, replying, 
thought the instrument referred to by Mr Stansfield pre-supjxised 
a knowledge of optics — Mr Lehfeldt then re, id a jnper oy Dr 
Donnan on the ihcory of the Hall i fleet in a binary electrolyte 
In 1883 Roili investigated the subjicl of a possible Hall elfeil 
m electrolytic solutions. He fulled to obtain any positive result 
Recently the question has been cxaiiimcil by Bagard, who 
noticed certain effects in aqueous solutions of rincic and cupric 
sulphates Meanwhile, negative results have been observed by 
I Florio The author therefore discusses what ihect might be 
expected by theory, on somewhat the same lines as those of \’an 
F verdingen, jun , taking a more general case So far as llie 
present discus-sion goes, the author’s theory is wholly m fivout 
of the negative results of Roiti and Florio It would appear 
that Bagard measured a phenonienou not contemplated by the 
theory ns staled m the present treatment Van Everdingen 
originally supported the positive results of Bagard , but his 
work, unfortunatvly, was rendered incorrect by the accidental 
omission of a numerical factor JIo has since discovered the 
slip in his calculations, and now agrees with the author’s con- 
clusions — The Chairman proposed voles of thanks to the authors, 
and the meeting adjourned until October, this liting the Iasi of 
the session. 

Linnean Society, June l6 — Dr, A Ottnther, F K S , 
President, in the chair —Prof J. B Farmer and Mr W C 
Freeman demonstrated the action of germinating peas, cress, 
and barley in causing the deoxidation of a watery solution of 
methylene blue to a colourless liquid on shaking up the latter 
with oir, while on adding a drop of hydrogen peroxide the blue 
rmlour was restored. Green plants pUoed m the solution were 
founr) to act in a manner precisely similar to the seedlings, 
though the action may be modified by assimilation in sufficient 
light (see p 185).— Mr F. Knock exhibited and made 
remarks on the e^ of an hemipterous insect containing living 
parasites at/uaitta), of whose lifr.hiatory and habits 
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b? g»ve a detailed account (»ee p 175).— Prof. Herdinan, 
F.R S , exhibited some dissections, microscopic preparations, 
and drawings to illustrate the presence of modifted pedal 
muscles in the oyster It was shown that there was reason to 
believe that these muscies, the insertion of which into the shell 
had been noticed in the American oyster by Ryder and Jackson, 
were the representatives of the protroitor iedts of other Pelecy- 
puda. Itut, as the oyster has no foot in tne adult, the muscles 
have been modified in their distribution and have acquired a 
new function — Mr Miller Christy read a paper entitled “Ob 
scrvations on the seasonal variations of elevation in a branch 
of a horse-chestnut tree " — A paper was read by Mr G W, 
Carpenter on PaHtopida collected by Mr W S Bruce in Frana- 
Josef Land, in which he recorded the existence of eleven species, 
one of which he desenbed as new Of this, Nympkon ptlt/erum, 
a detailed description was giien, as of a new variety Nymphon 
pihferum var atbrevialum — A paper was read by Mr J. E 
Duerden on the morphological relationship of the Actiniaria and 
Mndreporaria —Ur C Forsyth- Major communicated a paper 
on some fossil Leporines, an abstract of which was given by 
Prof Howea The author’s investigations are based on the dc 
scriplion of Miocene fossils collected by himself in Sardinia, 
France .and Italy, and on specimens preserved in the Museum 
of Natural History 

Paris 

Academy of Sciences, June 20 —Centenary of the found- 
ation of the Conservatoire des Arts et Mdtiers, by M 
Laussedat — Actinometry in experimental balloons, by M J 
Violle — On the study of the upper atmosphere, by M L 
Cailletet An account of an experimental balloon ascent of 
June 8 The balloon was fitted with self-recording instru- 
ments, the lowest reading of the barometer, 118 m m , corre- 
aponding to a maximum height of i3i7oo metres — On the 
boiling point of liquid ozone, by M 1. Troost The tempera- 
ture was determined by means of an iron constantin couple, 
previously standardised in ice, boiling methyl chloride, nitrous 
oxide, ethylene, and oxygen Several measurements were 
taken, the ozone always boiling steadily at - 1 19* C — Prepara- 
tion of crystallised calcium, by M Henn Moissan After a his- 
torical review of previous work on the subject, two methods are 
desenbed which mmish calcium in white, hexagonal crystals (see 
m ao9) — On the classification of the Tunicates, by M Edmond 
rerrier — New gases in atmosphenc air, by MM Ramsay and 
Travers. An account of the discovery of neon and metargon — 
On the Rubiocete of the Madagascar flora, by M Emm Drake 
del Castillo —Comet discovered at the Observatory of Nice, by 
M. Giacobmi — Provisional elements of the Pernne comet (June 
44, 1898) —Observations of the Coddington comet, Perrine 
Aiumet (June 14), and the Giacobini comet, made at the Ob 
servatory of Toulouse with the Brunner equatorial, by M F 
Kossard — Observations of the new Perrine comet (June 14) 
made at the Observatory of Pans, by M M ( , Bigourdan and 
G Fayet —Observations of the Coddington comet (June 11, 
1898) made with the large equatorial at the Bordeaux Observa- 
tory, by M L Picart — Application of interference fringes to 
the study of micrometers, by M Maurice Hamy A half- 
silvered lens of very slight curvature is fixed to the body of the 
micrometer, and a mirror to the moving porUon of the mstru- 
ment, the whole is illuminated with monochromatic light, and 
the method of fractional excess applied to the Newtons rings 
thus produced —The equivalence group and kinematic bases, by 
M Jules Andrade —On the stabiUty of equilibrium, by M. L. 
Lecornu — On an apparatus called the anemotrope, by M 
Maillet — An optical method for measunng lengths up to several 
decimeters, by MM A Perot and Ch. Fabry.— Influence of 
tempering upon the electrical resistance of steel, by M. H Le 
Chatelier The resistance of steel is not influenced by temper 
ing at temperatures below 710“, the temperature of recaletcence. 
The resistance after tempering at 850-1000” is about double 
that of the nntempered metal Some chrome and tungsten 
steels were also studied. At high temperatures chromium 
exaggerates the iDCt^ase of resistance produced by tempering 
Tunnten makes prae%dly no difference —On the rectification 
of alternating currenlsioy M. P. Janet. — On the paradoxical 
multiplication of a discharge derived from a condenser, by M. 
R. Swyngedauw. — Electrical resistance of the human b^y, by 
M. Duboia The body acts as a condenser with liquid dielectric, 
of a capacity of about 0*165 microfarad Under the action of 
continuous currents the resutance of the bbdy may lall 
from 51,500 to 3030 ohms. But at any stage of this variable 
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state, if the resistance be mesuured by a condenser method, with 
discharge through a ballistic galvanometer, the resistance 
is found to M invariable, about 400 ohms. — On the 
thioantimonites of the metals of the alkaline earths, by M 
Pouget The thioantimonites of banum, strontium, and cal- 
dam, of the form R'j Sb4S«, are desenbed — Pyndine bases, 
by M Marcel DeUpine. Thermochemical data are given for 
pyridine, pipendine, chloropipendine, dipipendine and S ami- 
duvaleraldchyde. — On some bases deriv^ from piperidine, by 
M G Andre — On some bromine derivatives of morphine, by 
M H Causse —On some new aromatic diurethanes of piper- 
azine, by MM P Cazeneuve and Moreau —Action of chlonne 
upon ethylene chlonde in presence of aluminium chloride 
Chlorination of acetylene, by M A. Mouneyrat Ethylene 
chlonde heated alone with AlCl, gives acetylene and hydrogen 
chloride. If chlorine is passed into the mixture, CIIC1|.CHC1| 
and CHjCl— CCl, can be isolated from the product Chlonne 
and acetylene combine together quietly if all traces of oxygeaft 
are excluded — Synthesis of symmetrical tetramethyl glutaric 
acid, by M E E Blaise — On a crystalline compound of 
acetylene with cuprous chloride, by M Chavastelon — On tbsi 
cuticle of the palm of the hand and its evolutidfl',' 
by M A Cannicu — Classification of the Molgulideae, by M 
Antoine Pizon — On the proboscidian nervous system of the 
Glycer.ie, by M Ch Graiicr —On the first origin and develop- 
ment of nephridia m Annelids, and on the parallelism of their 
regenerative and embryonic ontogeny, by M A Michel — On 
the buccal apparatus of the Acarma, by M A. Brucker — Study 
of the defensive glands in some Coleoptera, by M L Bnrdas — 
On the ohgocene formations occurring in Algeria (Constantine), 
by M E Ficheur — The micro-organisms of ligmte, by M B 
Renault Micrococci arc found in abundance in lignites — On 
the use of manures m horticulture, by MM Alexander Hubert 
and G Truffaut Plants treated with suitable manures showed 
on analysis the same composition as similar plants grown with- 
out the addition of fertilising materials, but the final weight in 
the former case was double that m the latter 
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MUSEUMS. 

Essays on Museums and other Subjects connected with 
Natural History By Sir Wilhara Henry Flower, 
K C.B , &c. Pp jcv + 394 (London • Macmillan and 
Co , Ltd , i8g8 ) 

CIR WILLIAM FLOWER’S name is so intimately 
associated with the subject of museum management 
and organisation, that all naturalists who have been 
accustomed to look to him as their guide in this direction 
will be glad to have his writings collected into one volume 
for reference. The fact that the twenty essays and the 
four biographical notices have already been published 
elsewhere in no way detracts from their value, since the 
utterances of acknowledged leaders always possess his- 
torical interest, apart from the influence which they may 
have exerted upon contemporary thought 

Although the present volume deals with museums in 
the first place, there are altogether four sets of essays 
—the first treating of museums, the second of general 
biology, the third of anthropology, and the fourth con- 
sisting of biographical sketches of Rollcston, Owen, 
Huxley and Darwin This arrangement, although up- 
setting the chronological order in which the various 
essays appeared, is very convenient for the reader and 
to some extent — but not wholly — compensates for the 
absence of an index, an omission to which we feel bound 
to call attention in these days of overwhelming scientific 
literature, when writers on scientific subjects are expected 
as a solemn duty to the reading public to give every facility 
for reference to the contents of their volumes We are 
afraid, moreover, that the author himself is likely to suffer 
from this omission , for there is so much in his writings 
that one desires to rememberand to quote, that unless notes 
are made as the pages are perused, the busy worker in 
science is likely to be put to endless trouble in endeavour- 
ing to find a passage which may have struck him at first 
reading as worthy of selection for future use It is true 
that the various essays have their contents set forth at 
the commencement of the volume, but it is generally 
admitted that such tables of contents are very poor sub- 
stitutes for a good index In calling attention to this 
defect we arc in reality paying the author the compliment 
of recording the opinion, which will be generally endorsed, 
that his writings have more than an ephemeral interest 
Of the leading ideas which run through Sir William 
Flower’s essays on museums, the importance of such 
establishments as educational institutions is more than 
once dwelt upon and cannot be too strongly emphasised 
At the present time, especially when County Council 
Technical Instruction Committees are wavering in their 
policy with respect to the endowment of museums, it is of 
interest to read the following'passage given in an address 
to the Museums Association in 1893 — 

“ One cannot help considering how much might have 
been done if only a moderate portion of that large sum 
of money obtained a few years ^o by the tax on brewers, 
and handed over to the County Councils to spend in pro- 
moting technical education, had been used for erecting 
museums, which might have taken a permanent place in 
the education of the country. Every subject taught, in 
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order to make the teaching real and practical, should 
have Its collection, and these various collections might 
all have been associated in the county museum under the 
same general management The staff of teachers would 
assist in the curatonal work, and thus a well-equipped 
central college for technical education might have been 
formed in every county, sending out ramifications into 
the various districts in which the need of special instruc- 
tion was most felt, and being also the parent of smaller 
branch museums of the same kind wherever they seem 
required ” (pp. 34-3S)- 

Some few of the counties have assisted in maintaining 
their local museums, but these are exceptions In 
districts which are rural and agricultural, and where 
such institutions would be particularly valuable, little or 
nothing has been done Those counties which haie 
adopted the frittering-down policy of decentralisation 
have left themselves without adequate funds for the 
purpose It may be doubted whether the sporadic 
instruction in those hardy perennial subjects of cookery, 
dressmaking and ambulance, which come sufficiently near 
the definition of technical instruction to entitle local 
committees to claim their share of the beer money, is 
ever likely to be of such lasting value to the welfare of 
the country as the foundation of educational museums 
At any rate the present writer has no doubt on this point, 
whatever the attitude of County Councillors may be, 
and It IS tolerably certain that in the present state of 
I public opinion no auditor would be likely to challenge 
the expenditure of the technical instruction grant for such 
a purpose. 

Another idea which Sir William Flower constantly 
urges IS the importance of competent curatorship Again 
and again has he insisted, during many years, upon the 
necessity for high scientific attainments on the part of 
those entrusted with the care of museums In 1893, for 
example, in the same address as that from which we 
have already quoted, he told the museum curators then 
assembled that they were not, as a class, properly ap- 
preciated by the public As to the qualifications he 
said — 


“ Now, a curator of a museum, if he is fit for his duties, 
must be a man of \ cry considerable education as well as 
natural ability If he is not himself an expert in all the 
branches of human knowledge his museum illustrates, 
he must be able to understand and appreciate them 
sufficiently to know where and how he can supplement 
his own deficiencies, so as to be able to keep every de- 
partment up to the proper level His education, in fact, 
must be not dissimilar to that required for most of the 
earned professions ” (p 35) 

Again, in the third essay of the present volume, based 
on statements made in 1891 and 1895 on the subject of 
local museums, he says — 


“You might as well build a church and expect it to 
perform the duties required of it without a minister, or 
a school without a schoolmaster,, or a garden without 
a gardener, as to build a museum and not provide a 
competent staff to take care of it 

“ ft IS not the objects placed in a museum that con- 
stitute Its value so much as the method in which they 
are displayed, and the use made of them for the purpose 
of instruction ” (p 55).^ 
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Clotely connected with the high qualifications which 
should be possessed by curators is the question of thqir 
remuneration and the inducement which such a career 
offers to men of scientific training The author’s re- 
marks on this pmint may appear despondent, but they 
are, unfortunately, only too justifiable. 

“ In a civilised community the necessities of life, to 
say nothing of luxuries (which we do not ask for), but 
the bare necessities of a man of education and refine- 
ment, who has to associate with his equals, and bring up 
his children to the life of educated and refined people, 
involve a certain annual expenditure, and the means 
afforded by any occupation for this necessary expenditure 
give a rough and ready test of the appreciation in which 
such occupation is held ” (p. 35) 

Judged by this standard the museum curator stands 
very low in public estimation Some consolation, how- 
ever, may be derived by this class of scientific workers 
from the consideration that their position is not very 
different from that of the scientific enthusiast who de- 
votes his life to research in any brarich of pure science 
which has no immediate market value The consolation 
IS confessedly a very poor one, but the person with the 
necessary “scientific qualifications” who accepted the 
munificent stipend of 50/ per annum (with rooms, coal 
and gas) as resident curator, meteorological observer 
and caretaker of the museum and library in a certain 
town— of which the only redeeming feature appears to 
be that it was less wealthy than another town which 
offered 125/ to its museum curator— may find his case 
paralleled by looking at the advertisements for science 
teachers which occasionally appear in these columns or 
elsewhere, where men having an expert knowledge of 
several branches of science are invited to accept appoint- 
ments in technical institutes, where their duties are irk- 
some and heavy and their responsibilities great , where 
their time is taken up in drudgery which crushes en- 
thusiasm and destroys originality, and for which they 
are offered a stipend that many a butler in a wealthy 
family would look at with contempt. The position of 
museum curators is all of a piece with the position of 
other workers in pure science , and until the so-called 
“ practical man,” in whose hands the administration of 
the technical instruction money has been placed, has 
been educated off the face of this country or superseded 
by legislation, there is very little hope of amelioration 
It IS instructive to note that in 1853 Prof Edward Forbes 
said of museums ‘ — I 

“ In most cases they are unassisted by local or 
corporate funds, and dependent entirely upon the sub- 
scriptions of private individuals Indeed, any attempt 
to favour the establishment of public museums and 
hbranes through the application of local funds is opposed 
with a horrible vigour more worthy of a corporation 
among the Cannibal Islands than within the British 
'Empire. The governing bodies of too many of our 
towns include no small proportion of advocates of un- 
intellectual darkness.” 

The wnter cpuld put in evidence certain local news- 
papers— publisfied ID a- town not thirty miles from 
London— where an attempt to found a public museum 
and Itlmry was met, only last year, m the very tame 
spirit which Prof. Forbes described in the above para- 

> “ Tb* 'EducatloniU Uteii of Muhoiiu " (IntrodociorT loctara, Scuioa 
iSSS-M ■ MuMam of Practiul Goology ) 
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graph nearly half a century ago. So little have wo 
advanced in this direction in fact m the rural distnetsy 
and even in many of the provincial towns, that the 
remarks on local museums made by Forbes in 1853 read 
like the precursors of Sir William Flower’s observation 
on the same subject in the volume under notice .— 

“ It so happens, however, that the value and excellence 
of almost every provincial museum depend upon the 
energy and earnestness of one, two, or three individuals, 
after whose death or retirement there invariably comes a 
period of decline and decay* (Forbes, 1853)- 

“ Voluntary assistance is, no doubt, often valuable. 
There are many splendid examples of what >t may do nr 
country museums, but it can ^never be depended on for 
any long continuance. Death or removals, ffagging zeal, 
and other causes, tell severely in the long run against 
this resource” (Flower, 1895) 

The history of too m.iny local museums is imfortunately 
comprised in these paragraphs, and the writer has vividly 
in mind some very pregnant remarks in this strain made 
by Sir William Flower at Chingford in 1895, at the open- 
ing of that excellent little local museum founded by the 
Essex Field Club We can only add that every one of 
the seven essays on museums reprinted m the present 
volume deserves most careful perusal, and all who are 
interested in the subject will do well to study them 
The eight essays on general biology, which follow 
those on museums, abound with interesting topics 
Although, no doubt, many readers of these colunms are 
quite familiar with these addresses, it is refreshing to 
have brought before us again the views of the author on 
the development of the Ungulata (Royal Institution 
lecture, 1873), his remarks on classification and nomen- 
clature (Address to Section D, British Association, 1878), 
and the two lectures on whales delivered, respectively, at 
the Royal Institution in 1883 and at the Royal Colonial 
Institute in 1895 Throughout all these biological 
essays runs the leading idea of evolution, of which 
doctrine Sir William Flower has always been a con- 
sistent and temperate advocate The perusal of some 
of these essays induces feelings akin to those with which 
the old soldier recounts his past campaigns. The 
arguments with which hostile criticism had to be met 
m the early days may now have lost their point, but the 
younger reader must never forget that the great battle 
of evolution has been fought and won since Sir William 
Flower entered the field, and a calm consideration of the 
contents of the present volume will show that no in- 
significant part in this struggle has been borne by its 
author In fact, one of the most prominent epasodes m 
the history of the spread of the new, doctrine beyond the 
circle of workers in science was the memorable address 
on “ Recent Advances in Natural Science in relation to- 
the Christian Faith,” given at the meeting of the Church 
Congress at Reading in 1883, and reprinted as the ninth 
essay of the present volume If the consideration of 
these biological essays calls forth any feeling of regret 
on the part of those who are now actively engaged m 
carrying on the work of research, it must be that their 
distinguished author was unable by virtue of his official 
duties enter into the later controversies which have 
divided the sehool pf.eva^tioi^|Sts. Sir WtUiam Flower’s 
essays reaid like very “orthodox” Darwinism ; yet there 
are few whokb opinions* on such topiOs as hei^ity and 
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the transmission of acquired characters, and the bearing 
of the teachings of Pnchard, Gallon and Weismann on 
the original theory of Darwin and Wallace would have 
been of greater \alue to the present generation of 
workers. On one point which has from time to time 
been raised in connection with the theory of evolution, 
VIZ. the rate of modification of organisms in past time, 
the author has recorded his view in the following 
terms . — 

“There is no proof whatever that the laws of variation 
and natural selection, if such be the laws which lead to 
the introduction of new forms and the extinction of old 
ones, were ever more potent than they are at present ” 
(P 109) 

The section on anthropdogy comprises five essays of 
which the last, “ Fashion in Deformity,” is familiar to 
our readers as one of Naturk Series. There are two 
presidential addresses to the anthropological section of 
the Bntish Association, viz York, i88t, and Oxford, 
1894. The presidential address to the Anthropological 
Institute on “The Classification of the Varieties of the 
Human Species ” was delivered in 1885, and the lecture 
on “The Pygmy Races of Men” at the Royal Institution 
in 1888. It IS now familiar history that Sir William 
Flower was among the pioneers who in this country 
helped to raise anthropology to its present position 
among the natural sciences It is strange that the 
science of man should have made less progress than that 
of the other subjects dealt with in these essays The 
author says in the preface — 

“ Upon the third subject, the mam point of which is 
the advocacy of a more systematic study of Anthropologv 
in this country, there has been, as it seems to me, less 
advance than in either of the other two , and in putting 
forth Its claims for greater recognition I felt for a long 
time as one crying in the wilderness ” 

Among recent signs of progress the author notes with 
satisfaction the establishment of a professorship of 
anthropology in the University of Oxford, a fitting 
place for such a chair being that University which gave 
a home to the first systematically arranged anthropo- 
logical collection brought together and presented by 
another great pioneer in this field of research, General 
Pitt-Rivers 

In concluding this notice we can only say that while 
giving expression to the widely felt regret that the author 
should have been compelled to withdraw temporarily 
from active administrative duties, it is a matter of con- 
gratulation that he has been enabled to turn his enforced 
leisure to such useful account as the publication of the 
present volume R. Meldola. 


CLERK MAXWELL'S INFLUENCE ON 
MODERN PHYSICS 

fames Clerk Maxwell and Modem Physics By R T 
Glazebrook, F.R.S. Ppi. viii + 224. The Century 
Science Senes. (Pans and Melbourne Cassell and 
Company, Ltd., 1896.) 

T he sketch of Clerk Maxwell’s life and work which 
Mr. Glazebrook has written well illustrates the 
immense influence which Maxwell has exerted on 
modem physics. Of his work it can be said, fn a truer 
sense than of much that has been accomplished, that it 
NO. 1497, VOL. 58] 


lives after him Its vitality is apparent in all kinds of 
ways, and in nearly every region of physical inquiry 
In a certain measure the developments of his gre.-it 
scientific generalisation, though they do not yet lie in 
perspective before us in the same way, recall those of 
Newton’s theory of gravitation There is the same kind 
of powei of intuition displayed in arriving at the general 
theory, the same kind of partial development, by the 
methods most ready to hand, of its consequences, and, to 
a certain extent at least, the same kind of piesentation of 
the whole subject by methods which were not quite 
those of discovery Now we have other workmen with 
tools of keener edge and finer temper, perhaps, adding 
heie and taking away there to improve its symmetry and 
remedy its occasional want of logical consistency, and, 
what IS of far more importance, extending the scope of 
Its results, until electric wave-theory and experiment 
threatens to become a subject almost too great for 
any single investigator to intelligently follow m all its 
ramifications 

It IS remaikable how quickly, sometimes, the natural 
philosophy of a science is built up, when observation 
.and classification have been carried sufficiently far 
At the light moment, when in a sense everything 
has been prepared, the genius arrives, and the chaotic 
elements spring into relation with each other and to 
life at his touch Not that there is nothing really to be 
done , on the contrary, the task is one which only 
genius could actomplish Much has been achieved 
by other workers, who have spent laborious lives in re- 
search ; indeed, the actual toil by which the data have 
been collected and classified, and their relations traced, 
has been spread over centuries, and the actual work of 
those who unite all in a general theory is small in com- 
parison But how great the result is, is immediately 
made known by its fruits. 

The present state of the science of electricity and 
magnetism is due to advances of this kind made by a 
close succession of men of genius, of whom one of the 
greatest is happily still with us I'he natural philosophy 
of electricity, which may be said to have begun with 
Oersted and Ampere, is due in no small measure to the 
experimental researches and truly philosophical ideas of 
Faraday The first consistent statement of it was given 
by Thomson, who expressed in mathematical language 
Faraday’s ideas of lines of force, and deduced by a 
dynamical process the consequences of Faradaj’s ex- 
perimental discovenes Thomson’s theory was at bottom 
one of action in a medium, and from it he obtained by 
deduction and experimental verification important dis- 
coveries of his own Upon this quantitative philosophical 
discussion Maxwell to a great extent based his form of 
the theory, the essence of which is its dynamical character, 
and Its explicit transference of the phenomena from the 
conductors and magnets and circuits to the electro- 
magnetic field The theory of light, though far from 
being the end, is the crown of the whole work 

The manner of scientific progress was traced very 
clearly by Comte, but the distinction between the observ- 
ational and classificatory stage of a science and its 
natural philosophy suge, and the importance of the 
latter, have not been so well appreciated by other writers. 
It was said, as many people know, by a celebrated 
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philosopher, that the theory of gravitation was really 
contained in the laws of Kepler, to whom therefore, and 
not to Newton, the discovery of gravitational attraction 
was due The utterance was a remarkable one for a 
philosopher who always contended that the object of 
philosophy was, as no doubt it is, to find unity in 
diversity It only shows that even divine philosophy 
does not always suffice to lift a man above national 
lealousy and prejudice The law of gravitation was the 
one uniting principle, the unity which explained the 
whole range of planetary motions, brought into one view 
the motion of the moon and the fall of a stone, enabled 
the motions of the heavenly bodies to be computed, 
and the places of the bodies predicted for a long range 
of future time, and gave the keynote for those great in- 
vestigations of the future and the past of the solar 
system, and of our own terrestrial system within it, 
which have been carried out since Newton’s time by 
his followers. Some of the greatest of these researches 
— we may well be proud of the fact — have been earned 
out by scientific men of our own country, whom this age 
has either seen or still possesses 
Like Maxwell’s electrical theory the Newtonian gravi- 
tation raised, as does every really science-making theory, 
questions which it did not answer There is the further 
problem of the rattomlt and mechanism of gravitation, 
and questions of its application to close aggregates of 
particles, and our minds are suddenly turned from the 
stars in their courses to the structure of molecules and 
the nature of inter molecular action The new problems 
bristle with difficulties far greater than those which have 
been surmounted, the new standing ground attained has 
only disclosed steeper heights to be scaled 
§0 it has been in the electromagnetic theory of light 
The conception of a plane wave of light as a propagation 
of a disturbance in which there is electric, and at the 
same time magnetic, intensity varying as a simple har- 
monic function of the time, and its minute verification by 
Hertz and his pupils, and by others, has opened whole 
vistas of problems we cannot hope to solve for many a 
day There are the primary questions, whether the 
theory of the ether, according to which light vibrations 
are transmitted as waves of distortion in a medium for 
which the ratio of the rigidity modulus to the density Is 
enormous, has any foundation in fact, and, if so, what is 
the relation of the varying electnc and magnetic forces to 
the material vibrations , how do these electric and mag- 
netic forces anse, and how aie they maintained in the 
ether in short, how does matter act upon ether and ether 
uopn matter. In these are involved others of perhaps a 
more limited or special nature, the mode of localisation 
of energy in fields in a steady state, and the mode of flow 
of energy in cases of transference The complete solu- 
tion of these would yield the secret of voltaic action, and. 

It might be, reduce the voltaic cell to a magneto-electric 
machine, and tell us in what magnetic and electnc 
induction themselves consist 
That Mr. Glazebrook’s book can be of great interest, 
even to those who-are more or less familiar with Camp- 
bell and Garnett’s life of Maxwell, we can fully testify. 

It IS true that most of the early reminiscences given in 
the biographical sketch are to be found in the life; 
butlhere are personal recollections of Mr Glazebrook’s, 
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and several other touches here and there, vshich give 
this part of the work a charm and value of its own. 
This IS followed by one or two specimens of the verses 
which Maxwell from time to time threw off, sometimes in 
a serious mood, sometimes in a gay, but always with a 
grace of expression and originality (and at times a quirki- 
ness amounting almost to caprice) of thought peculiarly 
his own The specimens chosen are the inimitable 
parody in verse of Tyndall’s Belfast Address, the verses 
on “ Molecular Evolution,” written on the same occasion, 
the verses addressed “To the Committee of the Cayley 
Portrait Fund,” and the song of the Rigid Body A few 
more might have been included without giving too much 
illustration of this side of Maxwell’s \ersatile nature 
The rapidity and ingenuity of his verse composition were 
extraordinary. The writer well remembers seeing on a 
sheet of the article “ Elasticity,” written by Lord Kelvin 
for the ninth edition of the “ Encyclop.udia Britannica,” a 
copy of verses which Maxwell had jotted down before 
returning the proof It began 


“ Vex not my ears, ye crystal spheres, 
Your harmony’s insipid, O 
But play again that tuneful strain, 
My parallelepiped, O ” 

And so on, 

“ Finding great fun in twenty one 
Elastic moduluses, O ' ” 


for SIX or eight verses, with marvellous ihymes for 
the numerous, and for purposes of verse somewhat in- 
tractable, techn1c.1l terms with which a mathematical 
discussion of the elasticity of an teolotropic solid 
abounds 

His letters also were very beautiful, and serve as a 
comforting reminder that if letter-writing is a lost art, it 
survives still in some men of playful fancy and lightness 
of touch as a natural gift Of these only a few speci- 
mens are given by Mr Glazebrook, and hardly more 
could have been included within the limits of space at 
his disposal 

The rest of the book consists of a sketch of Maxwell’s 
work in Colour Vision, Molecular Theory of Gases, and 
Electricity This we need not review Suffice it to say 
that It IS thoroughly clear and trustworthy, and will well 
repay perusal by the physicist already acquainted with 
later developments of Maxwell’s work Mr Glazebrook 
has also found room for a valuable concluding sketch of 
the work of Hertz and his followers, which was founded 
on Maxwell’s theory, and afforded its experimental 
verification. 

There arc one or two misprints At p 68, the Don 
referred to oddly enough turns a watch, and there is 
another, near the beginning of the foot-note on p 131 
The biographical reference to George Green, of Notting- 
ham, on p. 158, IS not quite accurate.* 
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Mr Glazebrook is to be congratulated on having pro- 
duced an attractive and useful book The only fault of 
the sketch is that it is too small for the subject, but for 
that the author is not responsible. And after all the tune 
has hardly yet come for a complete appreciation of 
Maxwell’s influence on modern science. A Gray 


FUNAFUTI. 

The A toll of Funafuti, Ellice Group its Zoolos^, Hotany, 
Ethnology, and General Structure, based on Collections 
made by Mr Charles Medley of the Australian 
Museum, Sydney, NS IV (^Memoirs Australian 
Museum, Sydney, No iii Parts i-6, 1896-1898) 

T he Pacific Ocean is divided into basins by a scries 
of island chains and submarine ridges The most 
conspicuous chain begins in Malaysia, crosses New 
Guinea, and, sweeping round parallel to the eastern roast 
of Australia, runs past New Caledonia and Lord Howe 
Island to New Zealand The islands of this chain all 
rise from the Melanesian plateau, and they are con- 
tinental both in structure and in the characters of their 
recent and fossil faunas Outside this senes is another, 
which Hedley calls the Marshall-Austral chain, including 
the Ellice, Phoinix, Marshall, Gilbert and Samoan archi- 
pelagoes, and perhaps represented still further to the 
south-east by the great Patagonian platform that pro- 
tects north westward from the coast of South America 
All but one of the members of this chain are oceanic in 
structure and inhabitants , the exception is Samoa, where 
the chain crosses the line of elevation th.nt passes from 
the Tonga Islands, through Samoa, and on northward 
towards the Sandwich Islands. In the angle between 
this line and that of the Austral-Marshall series is one of 
the deep open basins of the Pacific A belt of apparent 
subsidence lies on each side of the Tonga-Sandwich line, 
marked amongst other points by the decreasing size of 
the atolls as the two belts are approached It is the atolls 
that border these two belts of subsidence that offer the 
best chance of settling the great coral island controversy 
Funafuti, as one of the easternmost of the Ellice Islands, 
IS in as good a position for a test boring as could be 
selected , for it is near the depression between the Ellice 
Archipelago and the Tonga-Sandwich Island line, and is 
on the south slope of one of the deep open basins of the 
Pacific The mechanical difficulties, however, proved too 
serious at the first attempt But the expedition of 1896 
was valuable not only from the lessons taught as to the 
methods of boring in coral reefs, but as it afforded the 
opportunity for a detailed study of the island. Captain 
Feild worked out the submarine contour, and the 
naturalists collected materials for a detailed study of the 
fauna and ethnology Monographs of various types of 
Indo-Pacific islands are greatly to be desired before the 
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primitive characters have been lost We must therefore 
welcome the valuable monograph on Funafuti, based o'l 
the extensive and systematic collections of Mr Hedley, 
which have been promptly worked out by the officials 
of the Sydney Museum Six parts of the monograph 
have been received, amounting to 368 pages, and illus- 
trated by twenty-two plates Mr Hedley contributes a 
general introduction, in which he clearly states the geo- 
morphological position of the island, and describes its 
geological structure and its people It is interesting to 
notice that, in spite of the slight depth reached by 
boring in 1896, Mr Hedley infers from the general 
characters of the atoll that its structure supports the 
Darwinian theory Mr Hedley also contributes a series 
of most interesting notes to the other articles, and shows 
in them tnat he is as competent a naturalist as he is a 
keen collector 

The second part begins the description of the fauna 
with the account of the insects and Arachnida by 
Mr Rainbow, of the Crustacea and Echinodermata by 
Mr Whitelegge The third part contains Mr. Waite’s 
report on all the Vertebrates except the birds, which are 
described by Mr J North in the first part, and also 
some of the Alcyonaria and Enteropneusta. The accounts 
of these two groups are concluded in the fourth part, which 
also contains the report on the sponges Mr Hedley 
himself contributes the ethnological section, which forms 
the fifth part The sixth section, the last we have received, 
contains one of the contributions of most interest at 
the present time— Mr Whitelegge’s account of the corals 
Mr Hedley tells us that the chief impression the coral 
reefs of the island made upon him was their poverty both 
in individuals and species More genera and species can 
be collected, he tells us, in a single tide on the reefs of 
Queensland, New Guinea and New Caledonia than 
he could find at Funafuti in several weeks’ search 
Nevertheless, Mr Whitelegge finds forty-seven spiecies 
in Mr Hedle/s 170 specimens, and divides into distinct 
species corals which Mr Hedley had especially collected 
to illustrate different forms of the same But Mr 
Whitelegge only adds two new species, which for corals 
is an unusual act of moderation 

In a senes of memoirs such as this, it is of course 
inevitable that the standard varies One factor that has 
a marked influence on the merit of the articles is the 
size of the group concerned Mr Waite’s note on the 
indigenous mammal 1$ a complete monograph, and its 
accuracy is apparently unimpeachable , but when we 
come to the sections on the Arthropods we find that Mr 
Rainbow has to describe all the insects, including repre- 
sentatives of the orders Coleoptera, Hymenoptera, Lepid- 
optera, Uiptera, Hemiptera and Orthoptera, and also 
that he has to describe the Arachnida It is therefore 
Mr Rainbow's misfortune, not his fault, that his de- 
terminations cannot hope for the same degree of finality 
as those of his colleagues who deal with smaller groups. 
But Mr Rainbow’s contribution is no less useful , only it 
must be judged as one of those preliminaiy descriptions 
which record the general constituents of a fauna, and 
thus sort It out ready for criticism and revision by the 
specialists The specialists are few and insects are many 
The specialist monographers cannot keep pace with the 
collectors. Hence if the work had waited until the 
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collection had been distributed and described by the 
experts, the account of the arthropod fauna would not 
have been available until the present interest of Funafuti 
had passed 


OUR BOOK SHELF 

Weather Lore A Collection of Proverbs, Sayings and 
Rules concerning the Weather By Richard Inwards, 
F.R.AS. Thiraedition (London Elliot Stock, 1898 ) 
Mr Inwards is to be congratulated on the fact that his 
industry, exhibited in the collection of quaint sayings 
conceminif the weather, has been rewarded by the 
demand for a third edition of his book on weather lore 
If this popularity indicates a greater taste for an acquaint- 
ance with unscientific rules to be applied for the purposes 
of weather prediction over long periods, than an apprecia- 
tion for the forecasts made on sound principles but for 
shorter intervals, it would imply a retrograde movement 
in meteorological education ; but we imagine the demand 
for the book arises rather from the curious information it 
contains, and the old-world wisdom it exhibits, than from 
Its scientific teaching and character of guide to weather 
prophecy. This edition is apparently much increased in 
size, and some features of a distinctly scientific value 
have been added We notice a frontispiece in which 
the typical forms of cloud are well illustrated, and the 
average height at which these clouds float is marked by 
the marginal introduction of well-known mountain sum- 
mits, calculated to bring home to us a correct notion of 
the elevation at which these clouds circulate Cloud 
study IS deserving of much more attention than it gener- 
ally receives, and we welcome any attempt to induce 
more regular examination of the forms and motions of 
the famihar spectacle clouds present. 

Then the section on the average dates for the first 
flowering of plants and appearance of migratory birds, 
which IS either new or has been enlarged, mould lead to 
more accurate observation of famihar phenomena Such 
sections interest us much more than the proverbs and 
sayings which go to make up the bulk of the book The 
arrangement of these proverbs seems to be much the 
same as in the first edition. Of the value of these, apart 
from their literarv character, perhaps it is as well to say 
nothing We follow the author or compiler in calling 
these rules proverbs, but the term is scarcely a happy 
one A proverb has been defined as the wisdom of many 
and the wit of one, but in some cases, here preserved, it 
IS difficult to recognise either the wit or the wisdom 
They may give some evidence of national customs or of 
local manners, and sometimes display shrewd observance 
on the part of the authors , but this mass of endless detail, 
collected by many generations of weather-wise people, 
may become somewhat wearsome if taken in large 
doses. Yet, if we understand Mr Inwards correctly, he 
implies that the persevering labour and continuous ob- 
servation bestow^ on weather signs have resulted in 
securing some insight into meteorological phenomena, 
and he recommends us to imbibe the general spirit of 
these rules and adages, and try to find where similar 
results have followed similar indications This would 
lead to the detection of a number of coincidences no 
doubt, but It IS not easy to see how true science would 
be advanced thereby 

First Stage Magnetism and Electricity (The Organised 
Science Senes.) By R. H Jude, M.A, D Sc Pp 
350 -p XV. (l-ondon . W. B Clive, 1898 ) 

Although tJ»re -are several books on these subjects 
prepared specially to cover the syllabus of the ele- 
mentary examination of the Science and Art Pepartment, 
the one before us has some peculiarities which renders 
the treatment different in many respects. The chief 
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difficulty which the author has attempted to overcome is 
the conception of electneal potenti^ which so often 
forms a stumbling-block to the beginner. This he has 
mtroduced much earlier than usual, leading appropriately 
up to It. In this, the first part of the book, the author 
has further expounded in a simple manner the concep- 
tions of the ethereal theory, thus bnnging it within 
reach of the beginner The second two parts deal with 
magnetism and electrodynamics, the main points of 
treatment being the emphasis of fundamental principles, 
the omission of the disputed points in the theory of the- 
voltaic cell, and, as the author states, “ a liberal use of 
the conception of potential gradient.” Numerous illus 
trations are inserted in the text, and a great number of 
examples and examination questions are added 

As a first course on magnetism and electricity the 
book should prove serviceable 

Problems of Nature Researches and Discoi'erles of 
Gustav Jaeger, M D Selected from his published 
Writings. Edited and tianslated by Henry G 
Schlichter, 1 ) Sc I’p 11-1-261. (London Williams 
and Norgate, 1897 ) 

This small volume has been fornted by collecting 
together a number of Jaeger’s brief essays on various 
important subjects They are classified under three head- 
ings as Zoological, Anthropological, and Varia The 
essays are highly ambitious, and lay down the law upon 
matters of the deepest difficulty with commendable^ 
brevity Thus the fourteen zoological essays range from 
“The Origin and Development of the First Organisms” 
and “ The Origin of Species” to “Inheritance,” " The 
Animal Soul,” and “ The Development of the V'ertebrate 
Type,” and altogether occupy eigbty-three pages The 
essays classed as anthropological deal chiefly with the 
author’s pronounced views on physiological processes, 
infection, immunity, constitutional strength, &r 
The author is apparently a man with an active ongina) 
mind and a great respect for his own opinion Subjects 
of such intricacy and difficulty are not to be handled so- 
boldly except by those who have not been able to study, 
or have not cared to study all th.it has been said about 
them Allowing for the dictatorial and peremptory style 
of the author, much that is suggestive and interesting 
will be found in many of the essays, as indeed we should 
expect from the writings of a man who was one of the 
first, if not the first, to suggest the continuity of the sub- 
stance of the germ cells of parent and offspring as the 
biological basis of heredity A letter, written to the 
author by Charles Darwin in 1869, and a second in 1875, 
•are printed, and the latter also leproduced in facsimile 
Both .are very ch,ir.actenstic in their high appreciation of 
the work of another 

The book is well translated and edited The printing 
is good, but the few illustrations are not well executed, 
the representation of a nerve-cell (after Max bchultze) 
on p 9 being especially bad E B. F* 

Medical Missions in their Relation to Oxford By Sir 
Henrv W. Acland, Bart , K C B , F R.S Pp 92 
(London Henry Frowde, 1898) 

This is an address, with a senes of notes, delivered 
by Sir Henry Acland to the Oxford University Junior 
Scientific Club at the beginning of last December, with 
the object of showing the valuable work which can be 
accomplished by men with scientific knowledge acting 
in connection with foreign missions, either as coadjutors 
or as appointed religious teachers, ns medical practi- 
tioners, or as health officers. The needs of India for such 
men are especially referred to, and it is shown that the 
prevention of disease, or the care of the public health 
among various races under different conditions of climate, 
life, and character, as well as the treatment of disease 
under the same conditions, should be an essential object 
of foreign missions. The establishment at Oxford of ai 
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department where the complicated subjects bearing on 
the public health of India can be taught is warmly 
advocated. 

It was with the idea of securing such means of study 
that Sir Henry Acland resigned his office into the hands 
■of the Regius Professor of Medicine, Prof. Durdon- 
Sanderson, but, unfortunately, the University is not able 
to carry out the scheme, and it remains for some wealthy 
person to grasp the great importance of the various 
■questions involved in the public health of India, and 
assist the University to provide the means required 

LETTERS TO THE EDITOR 

[Tht Etitlor does mt hold htmself respomible for opinions ex 
pies'ied hy his correspondents Neither can he undertake 
to return, or to cone’pond with the writers cf, rejected 
wauusi npts intended foi this 01 any olhei part 0/ Natukk 
No iiolite IS taken oj anonymous lomtnunicalions ] 

Protective Mimicry 

I HAVE reid, with spccisl inlertst, both Sir (ieorge Hampwn’s 
cemsrks on certain cases of pseudo mimicry and Mr Ed 
Poulton’s answer to the same (NArUKE, vol Ivii pp 364 and 

389) 

Now, os I am the person that was consulted on the subject b> 
one of bir G. Hampson’s correspondents m India, I think my- 
self entitled, and m a way even bound, as far as possible to 
eemove some of the misgivings that seem to have crept into 
Mr Poulton’s appreciation as to the true bearing of the facts 
sindur discussion • 

Though he agrees, on the one hand, with Sir G Hampson as 
to the fact that ** this and other like cases of mimicry are quite 
rlestructive of any interpretation of resemblance based on 
Bites’ theory," he yet maintains, on the other, that ‘‘ they do 
not similarly affect the Mullerian theory ” 

But this IS precisely what I contend is contradicted by the 
ficts in question To make this clear, I shall only use Mr 
Poulton’s own statements and admissions 

“ The Mullerian theory,” he says, “supjxises that a common 
tjpe of appearance among distasteful insects in the same 
locality acts ns a common advertisement to enemies, so that the 
loss of life which must ensue during the time in which each 
generation of enemies is being educated to avoid the owners 
■of a particular ty|)e or pattern and colouring is shared between 
the species instead of being borne by each independent!) " 

The theory, thus understood, seems to Mr I’oulton to be 
rather tseraplified and confirmed than contradicted bv the facts 
411 question, and he therefore continues “ It is probable that 
TeracoU arc on the whole avoided by birds , and if this is also 
true of the Abtaaas, the resemblance may well be advantageous, 
in spite of the difference in station, even granting that the 
‘good round sum ’ of 6000 feet is an absolute barrier to the 
Tetaioh below and the Abraxas above But future investigation 
inav show that they approach much nearer than this ” 

First of all this reasoning, which is openly all about admitted 
facts, looks rather as a running away from those facts to some 
wished for possibilities. Hesuies Mr Poulton grants, after all, 
Ihat unless both types occur in the same localit) and be exposed 
to the same enemies, no possible training of young birds can be 
conceived, and consequently no adsantage can be supposed to 
accrue 

But what are the facts? For here, of course, I do not pre 
tend to discuss what might take place in any possible sup- 
(losition, nor even to find fault with the logical slip so very 
common among natural selection evolutionists, which consists 
in so confounding the simple admission that similarity of 
colour exists, or even 11 useful, as to conclude from it that it is 
therefore the result of usefulness 

Now, so long as we keep to facts, whether we consider the 
two species of butterflies themselves or their respective enemies, 
the conclusion is the same, and they both require distinct 
climatic condiUons and distinct “ habitats ’’ 

Willingly or not, we must resign ourselves to see the “good 
lound sum” of 6000 feet, or rather the difference in climatic 
conditions and other "surroundings” repfesented by this dif- 
ference in elevation in our regions of Southern India remain as 
an insuperable barrier between the above-named species of 
liutterflies, and to much the same extent also between their 
•enemies 
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I-ar from coming into contact, therefore, they aie thus kept 
by their habits apart from one another, and pul under con- 
ditions quite different from those required for the posstb'e 
application of even the Mullerian theory 

Finally, both from the evidence of these and many like facts 
and, os Mr. Plateau has so well demonstrated, from the trifling 
importance of colouring in the selection of insects by then 
enemies, it is, to say the least, difficult to see how the facts of 
similarity in colour, shape, &.c —which for shortness sake w e may 
even call “ mimicry ” — can be interpreted or explained by any 
possible theory ba^ on simple natural selection. And I would, 
in conclusion, remark that I distrust ail such theones not, as 
Mr Poulton seems to believe, “on the ground that the evidence 
IS not demonstrative,” but because, far from offering an intelli- 
gible and possible explanation of facts, they simply stand in 
contradiction with them and mislead us as to their real meaning. 

J Cast ets, & J 

St Joseph’s College, Trichinopoly, India, June 8 

I DO not propose to deal with Mr Castets’ objections to 
natural selection in general. They have often been met before 
Ax to the special case under discussion, he feels that his know- 
ledge of the distribution of the two species is exhaustive enough 
to give him safe warrant for the assertion that they are invariably 
separated by a height of 6000 feet If this conclusion is well 
founded, it is an important contribution to the facts of the case 
under discussion Nevertheless neither this nor the climatic 
differences need affect the Mullerian theory if the barrier which 
separates the one form from the other is crossed by the enemies 
of both The Teracotus like appearance of the moth is remark 
able, and separates it very sharply from its allies It occurs on 
an elevated district surrounded by lower country in which the 
Teracotus aliounds The approximation is sufficient to render 
the .Mullerian theory a probable explanation in view of the im- 
mense number of similar relationships accompanying a closer 
approximation m other parts of the world, ana considenng ihe 
complete absence of any other explanation ; unless, indeed, 
Mr Castets intends to imply, by so constantly dwelling upon 
one aspect of the environment, that the difperence in climate is 
responsible for the agreement in appearance 
Oxford, June 30 E B Poulton 


Epidemics among Mice 
Kei errino to a paragraph m your issue of June 23 (p 179), 
relative to the discovery by Dr Issatschenko of a new microlie 
rathogenic to rats, I would call attention to some articles by 
Prof F lAieflier on epidemics among mice, &c , in the Lenhat- 
btatt fur Baitenologie unit Parasttenkunde, Band xi pp 129- 
141 (February to, 1892), and Band xii pp 1-17 (July 5. 1892), 
which will lie found translated in a Blue Book enlitleci, " Keporr 
of the Departmental Commitlee appointed by the Board ot 
Agncullurc to inquire into a Plague of Field-Voles in Scotland, 
with Minutes of Evidence and Ajipcndices.and a copy of the 
Minute appointing the Commitlee ’ (1893) Translations of 
Ihe above papers fiirin Appendix M of this Report , and Prof 
Loetfler’s second paper relates his successful efforts to employ 
Ihe “ Bacillus typhi murium ” to destroy field voles in Thessaly 
It would be interesting to know whether the microtie dis- 
covered by Dr. Issatschenko is the s.ime as that desenbed by 
Prof Loeffler, or a different ■■pecies W F Kirby 

Chiswick, June 25 

Remarkable Hailstones 

On Sunday, June 26, a district to the south of Munchesler 
was visited by a thunderstorm, which was remarkable for its 
accompaniment of heavy hail The storm came from the same 
quarter as the cool surface wind, vii, north east, and reached its 
height aliout 2 1$ p m 

Preceded by a lull in the heavy ram, hail, accompanied by 
lightning, began to fall, and continued to do so for five minutes. 

The most noticeable fact was the peculiar shape of the hail- 
stones These were conical in shtfpe, about i inch long, and | 
broad in widest part In longitudinal section they showed 
(a) opaque white bands t (b) clear, colourless bands 1 (f) semi- 
opaque bands, dotted with more opaque portions 

All of those examined agreed in possessing transparent 
portions at the vertex and base On making a transverse 
section through one of the opaque bands, it was seen to consist 
1 of (a) narrow clear channels mltriecling the surface ; (i) opaque 
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massei, many of an uniform sue, separated by the above- 
mentioned clear, traiuparent channels 

The general appearance of this transverse section inclined one 
to regard the stone as built up of a number of conical spicules, 
with their vertices pointing towards the vertex of the stone. 

This was con&rmed by the fact that one of the stones, whilst 
melting, was squeezed between the thumb and finger, and 
immediately fell apart into three distinct spicules. 

Samuel N Player. 

126 Burton Road, West Didsbury, Manchester 


Dendritic Patterns caused by Evaporation. 

I WAS glad to see the note (with illustrations) published in 
Nature (June 23) on this subject Among the specimens 
which I did not mention in my J^per are two microsc^ slides 
similar to those described by Prof. G H. Bryan They are 
botanical slides from the collection in my laboratory at Bedford 
College, and as they were bought specimens, I was not certain 
that they had been mounted in glycerine jelly, although I 
believed it was probably the medium used I therefore laid 
them aside for future work, and am now pleased to find the 
probabihty confirmed I wished also to make further experi 
ments on the relation of the structure to the included specimen 
1 should like to point out, however, that although the medium 
does not contain recognisable jiarticles in suspension, we may 
look upon the jelly as representing material in an extremely fine 
state of division, as it were, so that the principle of formation 
may ^ similar to that in the other slides described 
July I, Catherine A. Raisin 

Solar Halo of July 3. 

In case it may interest your readers, I wnte to say that there 
has been a magnificent halo round the sun, lasting almost with- 
out interruption from 4pm to 6 p m 
It varied in intensity during the time of its visibility, and also 
ip colour When at its best it was distinctly bluish at its outer 
margin, shading through yellow to red ; the more decidedly 
green and pink tints of the rainbow seemed to be wanting 
But the most conspicuous feature of the apparition was the 
comparative darkness of the sky within the ring The halo 
appeared as if fringing a dark storm cloud ; but that this was not 
rcMly the case, was evident from the sun’s appearance. 

All day, in &ct for several days post, the sky has been ex 
ceptionally much decorated with fantastic cirrus clouds, and 
this afternoon, at the time of the halo, veils of cirrus concealed 
almost all the blue j while a lower layer of cumulus clouds 
drifted up from the west and gradually obscured the sun, halo 
and all, ^r a time 

I do not know if the halo formed a complete ring round the 
sun, as trees partly concealed my view j but I was able to trace 
it for fully three-qqfirters of its circumference 

Bradfield, Reading, July 3 Catharine O. Sievens 


A Monochromatic Rainbow. 

A CURIOUS rainbow was observed here on Friday evening 
last Heavy rain falling in a dark southern sky formed the 
lower portion of one hmb of a bow, extending about 10* 
directly towards the zenith. The red band alone was visible, 
and lasted after sunset (which occurred at 8 40 for our horizon, 
and Some ten minutes earlier below the Howgill Fells), for a 
full quarter of an hour A. J K. Mar rvN 

Sedbergh, July 3 


CAST METAL WORK FROM BENIN. 

A MONG the smiIs, interesting to ethnologists, brought 
_ back from Benin by the punitive expedition under 
Admiral Rawson, was a large number of elaborately 
carved elephant’s tusks, some of them of remarkable length j 
various smaller objects in ivory , profusely ornamented 
wooden ranelt forming doors and lookin^-^lass frames, 
and hundreds of objects of great multiplicity of dewn 
cast in metal, both in the round and in high relief. Tne 
wonderful technical skill displayed in the construction 
of the metal objects, their lavish ornamentation, much 
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of which IS deeply undercut, and in nearly every case 
the high artistic excellence of the completed subject, 
have ^en a surprise and a puzzle to all students of 
West African ethnology. If they have now beran to 
recover from their surprise that work of such excdlence, 
indicating skill born of long experience, should have 
come to light from among so barbarous a race, and that 
no whisper of its existence should have reached Europe, 
notwithstanding its great abundance (as attested by the 
numerous pieces exposed in London and provincial 
auction rooms, in addition to the hundreds of plaques 
and figures sent to the British Museum) ; there has, at 
all events, been as yet no elucidation of the mysteries — 
who were its manufacturers, where and when was it 
executed, and whence did they derive the knowledge of 
this art ? 

Although the city has been described as being, in the 
middle of the seventeenth century, “ of greater civility 
than to be expected among such Barbarous People,” 
none of the travellers who, within the past two or three 
hundred years, have left accounts of their visits to Benin, 
have described this metal work as a special feature of 
interest there If the amount that has already found 
Its way to Europe had been displayed in the king’s or 
chiefs’ houses, or in their public buildings, it could not 
surely have failed to attract attention and remark The 
artificers and their appliances for the manufacture of 
works, on so large a scale, could hardly also, one would 
suppose, escape notice, or be passed over in silence, if 
observed More than one traveller mentions seeing 
blacksmiths at work and turning out good workmanship, 
“considering the appliances they have ” , but no foundry 
work or modellers in clay or wax are referred to 

Tusk-holders in the form of human-headed vases 
have certainly been alluded to , and the nearest approach 
to a description of the plaques is the “melted copper 
whereon are Ingraven their Warlike Deeds and Battels, 
kept with exceeding curiosity,” mentioned in Ogilby’s 
collection of African travels Few, however, if any, of 
the plaques brought to Europe display warlike deeds 
or battle scenes The accompanying illustrations are 
taken from examples lately acquired by the City of Liver- 
pool, and described by Dr Forbes in yol 1 No 2 of the 
Bulletin of the Liverpool Museums-^a recently estab 
lished penodital, intended to make known the contents 
of the Derby (or Zoological) and the Mayer (or Ethno- 
logical) Museums, and the results of the investigations 
carried on in the laboratories attached to them 

Fig I represents a small plaque, used as a lid of a 
box, or perhaps as a pendant, in which the king or some 
high personage is shown, supported by two slaves , 
while in Fig 2, is illustrated one of the human-headed 
vases which sat on the altar in the king’s prin- 
cipal Juju-house, supporting a carved elephant tusk 
The head-dress of this figure is a network of coral 
strings with pendants, set off on both sides by rosettes 
of larger beads of a different sort Encircling the neck 
as high as the lower lips are thirty-one coral ropes, 
forming the collar, which is the insignia of a high 
dignitary 

On the face may be observed his tribal marks, con- 
sisting of three raised weals over the outer comers of 
each eye, and of two long perpendicular lines running 
down the front of the forehead above each inner comer. 
These last probably represented ordinary tattoo marks 
on the brow, as they are represented by bands of iron, 
ingeniously let into the metal during the casting. In 
the same way the pupils of the eye are formed by round 
discs of iron The whole figure has been very carefully 
chiselled over ; and when it was newly finished, there is 
little doubt that the steel-blue tattoo lines and the 
glistening pupils gave to the face and eyes a very life- 
Rke appearance. 

The projecting circular flange of the base has depicted 
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on It a series of most interesting symbolic and fetish cast down from heaven, and are venerated as la-red 
emblems. From its centre in front, the different symbols relics Among the negroes in Tobago, in the West 
follow each other in the same order round both halves Indies, where they disinter similar neolithic axes, fn m 
of the circumference. The central symbol is a bullock’s time to time, in digging holes for sugar-canes, the stone 
head; then, in succession, a stone neolithic celt ; an arm is often boiled, and the water drunk to cure various 
excised at the shoulder (with a tripod-like ornament kinds of ailments The tusk-holders that have been 
coveting the termination, and in Its hand a three-pointed secured for the Liverpool Museum must be of great 
object); a frog; a fish, with protruding eyes, which seems antiquity, for they are overlaid with a very rich patina, 
to resemble more nearly than any other the curious the result of long exposure 

mud-hopping so common on The little statuette (Fig 3) is very interesting It 
the brackish margins of West African rivers, or, possibly, represents a native soldier or hunter, standing with a 
It may be intended for — though very unlike — the electric flint-lock in his hand The upper part of hts body is 
fish {Malapterurus\ which is a powerful fetish on different clothed in a garment ingeniously made of the two hah es 
parts of the coast, because of the “ quaking and trembling of a headless leopard’s hide. A short pleated kilt-like 
it produces in the arm " , then follows another bullock’s garment encircles his loins He wears a bandolier, a 
head, which, with a second neolithic stone axe, completes short sword, a hunting-knife, and a powder-flask m.ide 
the series. 

The bullock’s head, which occupies the central position 
the IS doubtless a The 



Beni have large herds of black and white cattle, as 

described by Burton ; and bullocks form one of the chief ’ 

sacrifices, human beings being the other, when the king 

is making “country custom ” for his father and dead of elephant tusk The most interesting cfttail of this 
ancestors. The same emblem was much m evidence statuette is undoubtedly the flint-lmk, as it series to fix 
also in Dahomey, when, “during the customs,” as Com- the period anterior to which this casting could not have 
mander Forbes records, “a party carrying the fetish been made, / c 1630 to 1640, the date of the invention 

gear IB headed by a man in a huge coat of dry grass, of flint-locks 

weanng a large bullock’s head As he passes, all the The elaborate det.iils on the plaques, statuettes and 
boys follow crying ‘Sob, sohl’ This is the repre- tusk-holders prove that whoever the artist was who 
sentative of the god of thunder and lightning ” One of designed these objects, he was, or had become, well 

these actual masks formed part of the Benin loot, and is acquainted with the religious or fetish feelings and ideas 

now in the National Collection. of the people, their ceremonies and customs, and with 

The next emblem to this, on each side, is the repre- the minutest details of their various garments, ornaments 
sentation of an undoubted neolithic celt These im- and accoutrements, and was no passing visitor Hts 
plements, which occur in the ground in many parts of skill and patience are beyond question 
Afoica, are, among the Yorubas, considered to be The material of which these various objects is com- 
“ thunderbolts which Shango or Jakuta, the thunder god, posed is not bronze, as has been generally stated in most 
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of the accounts of them, but a copper-lead zinc com- 
pound, in which the proportions of the three elements 

S very much Its analysis has consequently thrown 
light on the source whence the metal was obtained. 
The process of manufacture was undoubtedly that 
flcnown' as Cera perduta, in which the object is first 
modelled in very fusible wax. The model is then over- 
Said with finely levigated clay, and built up to a sufficient 
thickness Through an orifice, afterwaras made in the 
■clay, the wax is melted out, and the molten metal run 
unto the vacuity Qy this process each aiticle requires 
a model for itself, and only one casting can be made 
ifromjone mould 



As the present natives of Uenin are incapable of pro- 
duang, at the present day, any works approaching these 
plaques and statuettes, it m.iy be that the art was brought 
totne West Coast Hinterland by some European trader, 
prisoner or resident, who, observing the skill of these 
people in the modelling of clay figures, such as the 
Fantee women fashion, may have instructed them how 
to do the same in wax, and how by overlaying the model 
with clay to finally reproduce it in metal. 

It IS possible, on the other hand, that their knowledge 
of founding was derived from purely Afncan sources 
The ancient Egyptians knew how to cast in bronze, in 
"which there was, however, no zinc The Benin upper 
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classes are not negroid, their features are regular, and 
their skin olive-colour^. It seems not improbiabl% 
therefore, as another explanation of the presence of such' 
high works of art in Benin, that many centunes ago tha 
city may have been occupied by an offshoot of the samq; 
central Soudan race, with the leaven of Abyssinian ot" 
Egyptian influences among them, as now occupies Nupe, 
a few hundred miles farther north ; but that through 
intercourse with the debased coast tnbes, they became 
demoralised and degenerated into their present low 
civilisation. The metal work discovered in the ciW 
may, therefore, be the relics of a former higher civil- 
isation , or they may, as Commander Bacon has sug- 
gested, have been the spoils of some campaign, kept as 
fetishes When, however, their full history is elucidated, 
an interesting and unsuspected chapter in the history of 
West Afnca will undoubtedly be brought to light. 


THE PROPOSED UNIVERSITY FOR 
BIRMINGHAM 

T he movement started in Birmingham fifteen years 
ago for the establishment of a University in the 
Midlands has been growing so steadily in energy and in 
volume that the promoters feel justified in takin^definite 
steps for the accomplishment of their object The first 
stage of operations was reached last year, when the 
College founded by .Sir Josiah Mason in 1880 was in- 
corporated by Act of Parliament under a new constitution, 
and received the new name of “Mason University 
College ” An important step forward was taken last 
week, July 4, when the first public meeting in favour of 
the proposal to create a University was held m the 
Council House, under the chairmanship of the Lord 
Mayor of Birmingham, and was attended by Mr. Joseph 
Chamberlain, M P , and an influential gathering The 
proceedings must have been in the highest degree satis- 
factory to the promoters, for not only were some interest- 
ing speeches delivered and much enthusiasm displayed, 
but a very substantial proof of the earnestness with which 
the scheme is being taken up by the inhabitants was 
afforded by the announcement of promised donations to 
the requisite funds of about 96,000/ The next step will 
be the issue of a public appeal for further donations , and 
It IS confidently expected that the sum of 250,000/, which 
It IS estimated is necessary to complete the equipment of 
the College, to found new chairs, to supply additional 
buildings, and to provide for the administrative 
machinery of the University, will before long be sub- 
scribed 

The proceedings at the recent meeting included the 
resolution, “That in the opinion of this meeting it is 
essential that in the interest of the city and the Midland 
district generally, a University shall be forthwith estab- 
lished in Birmingham ” Mr G H Kenrick, who moved 
this resolution, is a manufacturer at West Bromwich, 
employing a large number of men , and is himself a 
donor of 10,000/ to the fund He has for many years 
taken a prominent and honourable part in promoting 
elementary and technical education in the city ; and his 
opinion on such a question, whether as a man of business 
or as a school manager, is entitled to respectfttl^ttention 
from his fellow citizens. After referring to the influence 
which the existence of the University would have upon 
the training and education of teachers. My. Kennck went 
on to give Ills view as to the intimate relation which must 
be established between the University and the industries 
of the district , and it is to be hoped that both parties, 
the professors on the one hand and manufacturers on the 
other, will be carefal to note the very sensible observations 
of the speaker upon this topic. 

No man can now stand up and say that industry can get 
on very well without science That idea has been almost 
given up, but a more dangerous one has arisen in its place. 
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Some 'manufacturers know quite well that tbeir indus- 
tries Are dependent upon scientific knowledge ; but they 
have got into the waj^ of saying that they do not want people 
around them knowing too much, and that when they want 
^Vetentific man they can send for him. But a man of 
science called in on such occasions is not always able to 
prescribe the exact remedy for the particular disease 
concerning which he is consulted This is not to be 
wondered at, considering that industry has done her best 
so long to keep science at a distance, that science has 
pursued her own path independently with small direct 
reference to the needs of industry 
Prof. Tilden seconded the resolution, and took the 
opportunity of pointing out that, though in the past 
there had been much prejudice in the minds of British 
manufacturers against a University training, because they 
had been disposed to regard it as all very well for clergy- 
men and schoolmasters, but useless in practical affairs , 
nevertheless a University rightly organised and rightly 
conducted might be made a most practical kind of thing 
He urged upon the meeting the importance of noting 
what IS being done in other countries, especially the 
United States of America and Germany, and pointed to ] 
the fact that in these countries not only are Universities 
numerous, but are influential and richly endowed , 
while the directors, managers, and even foremen in 
manufacturing concerns are almost entirely men who 
have received a complete scientific education, and have 
taken a degree in one of the Universities, or if not in the 
University in one of the polytechnics or technical schools 
The polytechnics of London and the municipal technical 
schools in this country are institutions which have done, 
and are doing, good service , but there are indications 
that the public do not realise how different they arc from 
their prototypes on the Continent, partly in consequence 
of the inferior quality of the teaching staff, and partly by 
reason of the fact that the instruction given in such 
institutions in this country is only partial, and does not 
demand the devotion of the whole tunc and energy of 
the student As to the influence of the Universities in 
England, it was obvious that the ancient Universities, 
though perhaps partly alive to the question, are in- 
capable of providing what is wanted by industry A 
great opportunity is now at hand for creating a University 
of a new type, in which all that is best of the 
old and the new can be associated together ; not 
merely a large public school, but a place for men and 
women, a place for study and also eminently a place for 
research, and a place where that predominance of examin- 
ations which unfortunately prevails so generally in most 
British universities would be got rid of In constituting 
her University Birmingham would do well to emphasise 
the claims of science in its application to industry by 
establishing a faculty of “technics” in which “applied 
science ” should be put on an equality, so far as honours 
and rewards are concerned, with the faculties of arts and 
of pure science. Mr Chamberlain supported the motion 
in a speech which passed in review the course of events 
which led up to the movement then inaugurated, 
and macl^ It strong and effective appeal to local patriotism 
which had done so much in the past, which nad made 
Birmingham what it was, and which he believed would 
now set the crown upon their educational work 
The Bishop pf Hereford, in moving for the formation of 
a general committee, made an interesting speech which 
was listened to with alt the more attention that the 
Bishop of the diocese had endeavoured to throw cold 
water on the scheme by pointing to the spiritual destitu- 
tion of the district] and indicating his opinion that this 
ought to be remedied before other schemes were brought 
foiwaid. The Bishop of Hereford, however, pointed out 
that not only was it impossiUe to put a stop to a great 
tidal movement which arose out of eivic patriotism, but 
that die work m which they were engaged was actually | 
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more likely than any other to help the growth of that 
spirit in every denomination tn the city which would 
never rest till the spiritual needs of the community were 
adequately supplied The Bishop in concluding referred 
to Bristol and its University College, of which he is 
President. 

At one time it seemed probable that the Birmingham, 
project would take the shape of a federation of colleges 
among which Bristol would be included That idea 
seems now to be abandoned But the success of move- 
ments of this kind seems to be dependent chiefly upon 
financial support , and if Birmingham brings her scheme 
to completion it may be hoped that this will serve as a 
stimulus to other cities to follow her example, so that at 
some future, not far distant, time, not only will London 
have a University worthy of her great position, but every 
large centre of population will be occupied by a seat of 
learning at once the guide and helper of local industry 
and a focus of the light and culture of the world 


THE NATTONAL MUSEUM OF NATURAL 
HIS TOR Y. 

'T'HE imminent retirement of Sir William Flower after 
his long and extremely efficient service as Director 
of the Natural History Museum, is an event of very 
serious importance to the progress of natural science in 
England. At one tune the national collection, like any 
little country museum, was a jumble of curiosities and 
antiquities, the stray result of capncious generosity As 
knowledge grew, the various departments berjime spe- 
cialised, and in the middle Victorian period, thanks to 
the prescience of Owen, and the active interest of the 
Prince Consort, a prodigious dichotomy was effected 
The collections relating to what are called by a well- 
known if illogical term, the Natural Sciences, were separ- 
ated from the sculptures of Assyria and Greece, from the 
papyri and coins, the lemains of the arts and manufac- 
tures of e.irliercivilis,atitins, anti were lodged in the magni- 
ficent palace in South Kensington They were placed 
under the care of a small army of specialists — zoological, 
botanical, geologic, al and mineralogical— and these were 
directed by a single controlling general, directly lespon- 
sibleto the nation through theTriistees and the Treasury 
The great abilities of Owen, and the coordinating genius 
of Sir William Flower, rapidly made the British Museum 
of Natural History an institution of world-wide import- 
ance Scientific men from provincial England, from 
Scotland and Ireland, from the Colonies and from other 
nations, came to regard it more and more as the greatest 
of centres for the eUboration of all knowledge in natural 
science depending on the presence, cl.issincation, and 
display of material specimens As the reputation of the 
Museum has grown, so also has grown the woik done 
and to be done in it. Collectors from all parts of the world 
lavish on it or offer to it for sale the best of their spea- 
mens, naturalists bequeath to its care their treasured collec- 
tions from a thousand sources, and so material for scientific 
work accumul.ates The members of the staff liecome 
specialists of extraordinary knowledge , many of them, 
junior and senior, are experts of European reputation iiv 
their own departmeiMs Among all the activities of our 
great nation, the scientific activity of the Natural History 
Museum takes a great and increasingly great place 
It IS obvious that as this organism grows in activity 
and specialisation, the position of its Director becomes 
more arduous and importanu The Directoi of the 
Natural History Museum should be the leader of the 
natural sciences in the Empire He has the opportunity 
of influencing both society and the Legislature by per- 
sonal contact and intercourse He should be the channel 
through which the scientific workers of the nation make 
known their needs and aspir.itions He should have- 
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attainments of the . widest possible description, and | 
scientific sympathies that are wider than possible attain- i 
ments Not only is such a man advisable for the general | 
advancement of science— he is necessary for the par- 
ticular post An almost inevitable association with 
specialisation is limitation of outlook, and as the various 
members of the staff of the museum become more 
efficient in their own departments, they require more and 
more the assistance of a controlling ana coordinating 
chief Precisely as they become more distinguished in 
their own branches of exact knowledge, it becomes more 
necessary that an officer in whose wide powers they have 
the fullest confidence, and for the dignity and respons- 
ibility of whose post they have the highest respect, should 
be at their head 

There is no possible mode by which the election of a 
person with these high qualifications may always be 
secured, but at least it is certain that he should be sought 
for in the widest field. Britain and the Colonies, the 
whole Empire should be passed in review before choice 
18 made of one to hola this arduous, dignified and 
supreme post. We need not doubt that the Trustees 
will rise to the level of their responsibilities, and we are 
glad to know that the President of the Royal Society is 
numbered among them 


NOTES. 

In honour of the centenary of the establishment of the 
Physical and Agricultural Society at Konigsherg, Dr Walter 
Simon has given the Society the sum of four thousand marks to 
be offered as a pnze for a work on the subject of plant or animal 
electricity, presenting either fundamentally new aspects, or 
dealing with the physical cause of organic electricity, or its 
importance upon life in general, or upon certain functions 
The competiUon is open to every one The works presented 
may be pnnted or written in (jerman, French, English, or 
Italian, and must be sent in before December 31, 1900 Works 
which are published before the end of next September will not 
be admitted to the competition, as the intention is to give the 
prize for works which are comparatively recent at the time of the 
award. Should no work of sufficient merit be presented the 
prize may be withheld, or two prizes of five hundred marks 
each may be swarded The Committee appointed to make the 
award consists of Profs W Pfeffer, B Frank, W KUhne, 
E Hering, and L Hermann, with power to add to their 
number Further information concerning the prize may be 
obtained from the President, or the Secretary, of the Physikalisch- 
okonomischen Gesellschaft, Konigsberg 

Thb fourteenth annual general meeting of the Marine Bio- 
logical Assocution was held on June 28 ; Prof E Ray 
Eankester, F K S , President, being in the chair The Report 
of the Council dealt largely with the work done at the Plymouth 
Laboratory during the year Reference was made to Mr 
Garstung’s investigations of the habits and migrations of the 
mackerel, to Mr. Holt's researches on the reproduction and 
development of fishes living in the neighbourhood of 
Plymouth, and their distribution at different ages, as well as 
to the expenments with floating bottles for determining the 
surface drift in the English Channel, and to the systematic 
investigation of the dredging and trawling grounds between the 
Eddystone and Start Point T wenty two naturalists and eight 
students were reported as having worked at the Laboratory 
since the last annual meeting, in addition to the members of the 
regular staff. The following were elected members of Council 
for the year President, Prof. E. Ray Lankester ; Hon 
Treasurer, J A. Travers •, Secretary, E J Allen. Council . 
F. E Beddard, Prof Jeffrey Bell, G. C. Bourne, Sir John 
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Evans, G. H Fowler, S. F. Harmer, Prof. Hardman, Prof 
Hickson, J, J Lister, Sir John Murray, P. L. Sclater, D, H. 
Scott, Prof. C Stewart, Prof. W. F. R. Weldon, 

On June 30 the Senate of the Dublin University conferred 
the honorary degree of Sc, D on Mr R H Scott, Secretary to 
the Meteorological Council In a humorous Latin speech the 
Pubhc Orator referred to the fiict that many people believed 
the recipient to be not only the interpreter, but also the author 
of the weather. Last year the French Government conferred 
on Mr. Scott the Order of Officer of the Legion of Honour, in 
recogmtion of valuable services rendered during many years to 
the French Marine, by the transmission of timely notices of 
impending bad weather. 

Mu, John Milnk, writing from Shide, Isle of Wight, says . — 
At 6h 48m. jys p m on June 29, preliminary tremors with 
a duration of nine minutes heralded the commencement of a 
large earthquake. The movements extended over three hours 
The msocimum change in inclination of the surface of the ground 
was between nine and ten seconds of arc From an open 
diagram the period of the E W movements which were the 
most pronounced was thirteen seconds Assuming a velocity 
of 2 5 km per sec , then the length of the earth-waves would 
be about 32 km , and their height about 30 cm Records were 
obtained at Kew, Laibach, and probably at all observing 
stations m the world 

Thb annual general meeting of the Society of Chemical 
Industry will be held in Nottingham on July 13-15 

The latest VerHandlungen of the Berlin Geographical Society 
(1898, Nos 5 and 6) contain the addresses delivered at the 
special meeting held at the end of May to celebrate the 
seventieth anniversary of ihe foundation of the Society. The 
medals presented at the meeting were as follows —The Hum- 
boldt medal to Dr Nansen , the Karl Ritter medal to Dr. E 
von Drygalski, for his work in Greenland and the monograph 
upon It , the gold Nachtigal medal to Dr G Schweinfurth, for 
his explorations in Africa ; and the silver Nachtigal medal to 
Captain Ramsay, for his geodetic and cartographic work m 
German East Africa Prof W M Davis, Prof G. K. Gilbert, 
M. A. de Lapparent, and Prof Mohn were elected honorary 
members , and the following were elected corresponding 
members of the Society — Dr Sven Hedin, Lieut Johansen, 
W Obrutschew, Dr Fritz Sarasin, Dr Paul Sarasin, Captain 
Sverdrup, and Dr Eduard Freiherr von Toll 

For several years the Royal Geographical Society, latterly in 
co-operation with the Royal Society, has been making strenuous 
efforts to influence the Government to equip an expedition for 
the exploration of the Antarctic, the greatest unknown area on 
the face of the earth It will be wilhm the recollection of our 
readers that at an enthusiastic meeting held at the Royal Society 
last February, at which Dr. Nansen and Prof. Neumayer, 
besides many distinguished British men of science, were pre- 
sent, the great value of the results to be derived from an 
Antarctic expedition was clearly explained. Previous to this, 
in October last, the President of the Royal Geographical 
Society wrote to the Prime Minister urging that an Antarctic 
expedition should be undertaken either by Her Majesty’s 
Govbmment or with the aid and sanction of the State. The 
President pointed out in strong terms that it was the duty of 
England to undertake the further exploration of the greatest 
unknown region of the globe, and so complete the work done 
by Ross fifty years ago The reply received at the time wm 
sympathetic and gave reason to hope that the final reply, which 
was to be sent at a later date, would be favourable. 'The final 
reply has just been received from Lord Salisbury, and in it 
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'‘hi* lordship expresses his regret that he is unable, under 
existing dreumstances, to hold out any hope of Her Majesty’s 
Government embarking upon an underuking of such magni- 
tude.” Moreover, it is stated in the reply that at the recent 
conference of Premiers held at Melbourne in March last, it 
was resolved that the Australasian Colonies should take no 
joint action in the matter of Antarctic exploration In these 
circuiTMtances, the Council of the Royal Geographical Society 
have decided to endeavour to obtain the funds for an expedition 
to be sent out under the Society’s auspices They have 
authorised the President to take steps to obtain subscriptions 
to the amount of not less than 50,000/ , and the Society itself 
will contribute 5000/ It is much to be regretted that the 
Government has been unable to give practical support to the 
enterprise, both in the interests of science and from the point 
of view of out national credit, but it will be still more lament 
able if the expedition has to be abandoned altogether on account 
of want of funds The amount required to equip and despatch 
the expedition is not excessive, and we trust it will soon be 
raised, so that the Antarctic area may be efficiently surveyed 
from many scientific aspects 

The proposed removal of the Museum of Practical Geology 
from Jermyn Street to South Kensington, recommended by the 
Committee of the House of Commons on the Museums of the 
Science and Art Department, has met with adverse criticism 
from geologists and others A circular inviting signatures to a 
memorial to the I’rcsident and Council of the Geological 
Society, setting forth the reasons against the transference of 
the Museum to South Kensington, was recently sent to all 
Fellows of the Society resident in Great Britain and Ireland 
The memorial pointed out that the Museum at present occupies 
a convenient central position, easy of access for engineers, 
architects, and others who make use of its collections, in 
proximity to most of the learned societies, and adjoining the 
offices of the Geological Survey The Council of the Geological 
Soaety was therefore asked “ to impress upon Her Majesty’s 
Government that the suggested discontinuance of occupation 
and removal of the collections would seriously impede the pro- 
gress of science, especially on its economic side ” The memorial 
has been signed by about five hundred Fellows of the Society 
and was presented to the Council, a resolution passed at the 
recent meeting of the South-Eastern Union of Scientific 
Societies, and having the same object, being considered at the 
same time Though the Council did not see their way to comply 
with the request of the memorial, they expressed the opinion 
that the question of the removal required more consideration 
than It appeared to have received The memorial and the facts 
of the case were then brought to the notice of Lord Salisbury, 
who has promised to give attention to the whole question 
There the matter at present stands, but it is to be hoped 
that no final decision will be arnved at until it has been 
given most careful consideration and more evidence taken with 
reference to it than has yet been laid before the Select Com- 
mittee, in whose report the removal of the collections is 
suggested 

It has already been announced that the Society of Arts’ 
Albert Medal for this year has been awarded to his Excellency 
Dr. Robert Bunsen, the veteran professor of chemistry at the 
University of Heidelberg. At the annual meeting of the 
Sqaety held on Wednesday of last week, the work of this 
eminent investigator was referred to by the Council in the 
following words . — Amongst the numerous and important 
scientific discoveries , which have tendered the name of Bunsen 
fiunous wherever science is valued, perhaps the most striking 
is the one m which he was associated with his distinguished 
colleague, Prot Kirchhoff, vU. spectrum analysis, a discovery 
NO. 1497, VOL. 58] 


which has shed a new and unexpected light on the composilio . 
of terrestrial matter, and has enabled us to obtain a distinct 
knowledge of the chemical composition of sun and stars, The 
contributions which Bunsen has made in the application of 
chemistry and physics to the arts and manufactures are of the 
utmost value, and their importance may be measured by two 
out of many instances The Bunsen battery was, until the 
introduction of the dynamo, the cheapest source of electricity , 
the Bunsen gas-burner, by which a non luminous, smokeless, 
but highly heated flame is obtained, is now not only indis- 
pensable in all laboratory work, but is used for heating purposes 
in thousands of houses and manufactories, and for illumination, 
by the incandescent system, in millions of lamps. Beyond 
these Bunsen’s contributions to the sciences of chemistry and 
physics have been of the highest importance , but, perhaps, 
the greatest benefit which he has conferred through a long life 
devoted to the advancement of science, has been the influence 
which he has exerted as a teacher 

The Pans correspondent of the Chemist and Druggist makes 
the following announcement — “The gift of 2,000,000 francs 
(80,000/ ), made by Baroness Hirsch some time ago to the 
Pasteur Institute, or rather about two-thirds of it, is to be 
devoted to building and fitting up a large model biological insti- 
tute in the rue Dutot, Pans, opposite the Pasteur Institute 
The interest of the balance of the money will be devoted to 
working exiienses, though additional money will be required 
for the latter purpose The ground on which the new building 
IS to be erected was left as a legacy to the Pasteur Institute by 
another lady a few years ago The plans for the Biological 
Institute have been drawn up by the duectors and professors of 
the parent establishment with the aid of their architect, A 
hospital will be attached to it, where (latients attacked by 
maladies to which Dr Roux gives special attention will be 
treated. M Duclaux will be the director of the new institute, 
in addition to that bearing Pa-steur's name, while the labora- 
tories of biological chemistry will be under the cate of M 
Gabriel Bertrand. It is hoped to have the buililmg ready by 
1900, and most likely the lectures, &c , connected with biology 
will in due course be transferred to the rue Dutot from the 
Sitbonne ” 

It has been agreed by the Executive Committee that ladies 
attending the fourth International Congress of Zoology at 
Cambridge in the company of a member may become Associates 
on the payment of tor. This payment will entitle them to 
attend the general and secuonal meetings, and the receptions 
held during the meeting of the Congress at Cambridge. 

The septic treatment of sewage, to which reference was made 
in Na niKE of November 4, 1897. has so far received the sanction 
of the Local Government Board, that they have authorised the 
borrowing of the money required for extending the experimental 
tanks at Exeter The Board, however, do not yet seem to be 
satisfied that this system is cajiable of producing a thoroughly 
satisfactory effluent, as it has been required that the minimum 
area of land usually allowed shall be provided for the completion 
of the purification. From an article in The Engineer of June 
17 It appears, however, that this system has been in successful 
operation in this country for several years, and that for an 
original outlay of 300/. and an annual cost of 50/ the sewage 
from the town of Winsford, in the Salt District, containing 
12,000 inhabitants, has been sufficiently purified to flow into 
the river Weaver without causmg any pollution Under all the 
existing systems that are in operation, one of the chief difficulues 
is the dbposal of the sludge which is left in the settling tanks, 
but under the septic treatment this difficulty disappears. The 
process at Winsford is simplicity itself. The works were con- 
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ttraeted About twenty ye«rs ago, and have been in contlnuotu . 
opemdon ever amce. They conaist of a tenea of tanka contain- 
ing about seven feet of aihea and clinkers, through which the 
sewage flows. Each set of tanks is used for a week, and then 
allowed a rest. The sludge settles in the first tank, and, owing 
to the action of the microbes, the residue, when taken out and 
placed on the banks, cannot be distinguished from ordinary soil 
The quantity is so small that, although none has been removed, 
there is no accumulauon at the present time The water in the 
nver Weaver, into which the effluent flows, has from time to 
time been analysed, but no traces of pollution have been detected, 
and there is no discoloration 

The Deutsche Seewarte, in connection with the Danish 
Meteorological Institute, has issued daily synoptic weather 
charts for the North Atlantic Ocean and adjacent continents, 
for a year ending November 1893 These charts give a com- 
plete representation of the state of the weather existing at 8h 
a m each day, and clearly show the movements of the low- 
pressure areas and the positions of the liaromctnc maxima, 
compiled from all available data from land and sea Synoptic 
charts for the above district have now been regularly issued 
(including those for the same district, issued by our own 
Meteorological Office for i88a-3) since the latter part of 1873, 
and contain the most neces.sary materials for elucidating 
weather changes and for improving weather predictions The 
charts are accompanied by a separate Wtathei Review 

explaining the various conditions, and illustrated by charts 
relating specially to each period during which any particular 
system ivas maintained, and clearly exhibiting the tracks of the 
varions storms or low-pressure areas from west to east, or north 
east. Great credit is due to the German and Danish Institutes 
for the persistency with which this most important work is 
earned on, as, although some copies are sold, there must be a 
considerable expense thrown upon them, both as regards the 
production of the charts and their subsequent discussion ; but 
the value of the work to meteorological science is beyond 
question. 

The Director of the Madrid Observatory, Sr M Menno, 
has published the results of the meteorological observations 
made there dunng thirty-five years (1860-94) The tables, 
which have been very carefully prepared and arranged by Sr 
F. Cos, show mler aha the monthly and yearly values of all the 
principal elements and the daily means for each five years 
This long and labonous work is the continuation of that 
published in 1893, which contained the results of thirty years’ 
observations. The absolute maximum temperatures of the 
various years range from 98° 6 to 111° 7, and the absolute 
minima from *5° S to 9° 5. The average yearly rainfall amounts 
to i6'5 inches, but the quantity varies very considerably in 
different years. 

The study of the mathematical theory of electncity would 
appear to be becoming popular in Japan, to judge from the JCiji 
of the Tokyo Mathematico Physical Society. In two numbers 
now before us (voL viii. parts i, 3) we find no less than three 
papers on this subject . one by II Nagaoka, on the strain of an 
Iron nng by magnetisation j one by E. Sakai, on the distribution 
of electricity on two excentnc cylinders , and finally an essay 
Dr S. Kimnn^ on the magnetisation by induction of a rotating 
sphere or spheroid under a solenoidal distribution of magnetic 
force 

" The disruptive discharge in air and liquid dielectrics’ 
forms the subj^ of a dissertation by Mr T. W EMmondson, 1 
of the Umveisity of New York {Physical Review, vi a). ■ 
From Saj^roents with different sized spheres immersed in' 
diffii||||B ii^i^B, Mr. Edmondson finds that the curves repre- 
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aenting the relation between the potential difference and the 
sparking dlsunce are in general approximately liyperbolas 
becoming pracUcally straight lines for spark-lengths of ovdr 
3 mm. While a smaller difference of potential is necessary to 
produce a discharge through a given distance for large spheres 
than for small ones when the spheres are close together, for 
longer distances the dielectric is electrically stronger for large 
than for small spheres. Mr Edmondson gives a table of the 
dielectric strengths of vanous substances , those for air, obtained 
with spheres, being considerably higher than that obtained by 
Mac&rlane for planes. Both electrostatic and alternating dis- 
charges are considered 

A USEFUL summary of the present state of knowledge of thfe 
properties of Becquerel rays, in relation to Rdntgen rays, is 
given by Mr Oscar M. Stewart m the April number of the 
Physical Review. With reference to these radiations from 
various chemical substances, it it concluded • “As these rays can 
be reflected, refracted and polarised, there can be no reasonable 
doubt that they are transverse ether waves. Interference alone 
is left to be established to confirm this, but owing to the extreme 
feebleness and short wave-length it is doubtful whether it can 
be shown. , These rays, like X rays, are not homogeneous 
They have all the properties that X-ra^s possess, such as photo- 
graphic action, exc\ting fluorescence, m.sking gas conductors, 
and exciting thermo-luminescence The similarity m the 

behaviour of the \-rays and Becquerel rays certainly presents a 
strong argument in favour of the theory that X-rays are short 
transverse ether waves." In connection with this subject, it 
should be mentioned that the articles which have appeared on 
the subject of the discharge of electrified bodies by .V-rays are 
briefly reviewed by .Mr Clement D Child m Nos xxtii and 
XXIX. of the Physical Revmv (1897), and supplemented with 
some results of his own upon the effect on the rate of discharge 
produced by a variation in the density of the air surrounding 
the electriffed body 

Papers on miscellaneous results of recent work of the Divi- 
sion of Entomology of the U S Dejartment of Agriculture 
appear in Bulletm No 10 (new aeries) The articles arc of 
interest to economic entomologists, and of importance to agri- 
culturists and fruit growers Among the general notes is one 
on a lead boring insect Examination of a lead tank which had 
leaked showed that the metal had been pierced with holes by 
the larv.e of some s|iecies of beetle of the genus Ljcius This 
IS the third case which has come under Dr. L. O Howard’s 
notice of insects which bore into lead In one case a Cossus 
larva bored its way through a large leaden bullet, which was 
embedded in an oak tree in which the larva was bring , and in 
another, a coleopterous larva bored its way through a piece of 
lead piping 

An important memoir, containing the results of a detailed 
cramological investigation, has just been published in the 
Transactions of the Wagner Free Institute of Science of Phila- 
delphia (vol. V ) The memoir is the last of the late Dr. 
Harrison Allen’s many contributions to the knowledge of organic 
forms and their modifications, and entitled “A Stu^ of 
Hawaiian Skulls." The concluding remarks express clearly 
the scope of the contents , they are as follows —“In the study 
just completed I have described a new graphic method of col- 
lating measurements. I have endeavoured to establish the 
pro|x>sition that the difference between the crania called here 
the ‘ cave and the coast crania ’ ate not due to race but to 
methods of living, and in some degree to differences of mental 
strength in individuals. The cave series represents the domiii- 
ating and superior type, and the coast series the weak and con- 
quered type. I have suggested that some of the contrasts that 
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obtain in the proportions of the face of the crania after Euro- 
pean contact may be traced to the irapreu made upon the indi- 
vidual by the action of the exanthematous diseases. I remain 
of the opinion that the interest attached to the study of the 
human Skull is not confined to attempting to limit mce, but to the 
study of the effects of nutritive and even morbid processes upon 
the skull form.” Dr O. J Brlnton prefixes a short appreciative 
note to the memoir, and points out that the conclusion as to the 
influence of methods of living in producing differences between 
crania is most important. 

“ A CArALOGWB of Earthquakes on the Pacific Coast, 1769 
to 1897,” by Dr. E. S. Holden, forms No 1087 of “ Smith- 
sonian Miscellaneous Collections,” vol xxxvii. In compiling 
this catalogue, Dr. Holden had m view the determination of 
the general facts as to distribution of earthquake shocks, as to 
topographic areas, as to time, intensity, &c , and also the 
characteristics of particular shocks The result is a history of 
earthquakes on the Pacific Coast, the disturbances being arranged 
chronologically and brieSy discussed in an introduction As 
many of the earthquakes of California are very local phenomena, 
which depend upon local causes for their production, no very 
dehnite conclusions can be found with reference to them An 
arrangement of the shacks according to seasons shows that for 
California, Oregon, and Washington at large, shocks occur with 
about equal frequency in the wet and in the dry seasons The 
records indicate, however, that in San Francisco and San Jos6 
shocks are more frequent in the rainy season than in the dry 
Dr Holden suggests that, in any future study of California 
earthquakes, special regions ought to be selected for examin- 
ation, with the object of determining the origin of the local 
shocks. The data he has obtained seem to indicate that the 
greater number of California earthquakes have been the result 
of faulting in underlying strata, rather than due to vulcanic 
causes directly. With regard to damage to life and property 
caused by the earthquakes recorded, it is concluded that the 
earthquakes of a whole century in California have been less 
destructive than the tornadoes or floods of a single year in other 
parts of the States 

Wa have received the Summary Report of the Geological 
Survey of Canada for 1897, by Dr George M Dawson, 
Director, and it is interesting to note that there is a great 
and increasing demand for the Survey publications It is, of 
course, not surprising to learn that the report on the V ukon 
district IS practically exhausted, and that the text and maps 
will be revised and reprinted (>old mining was first attempted 
in the Yukon region in iSifo, and in 1887 Dr Dawson con- 
ducted an exploration of it , his forecast of the mining pro- 
spects has been amply vended by the recent discoveries in the 
Klondike district The work of the Survey has so increased 
that there is great need of new, fireproof, and more spacious 
quarters ; but at present the economic and scientific value of 
the collections and records does not appear to be fully appre- 
ciated by the Canadian Parliament. A quotation is made from 
an article in Nature, wntten by a geologist who attended the 
meeting of the Bntish Assocmtion in Toronto, and this pointed 
out how well the work of the Survey is appreciated by the 
people for whom it is primarily intended The results of ex 
perimental borings carried out by the Survey in Northern 
Alberta in search of mineral oils are duly recorded. There are 
useful notes on the occurrence of corundum, and of observations 
on it by Mr W. F Femer Coal, peatbogs, building stones 
and various metals come m for a ihve of attention, as well as 
the soils and agricultural prospects Various analyses and 
assays have been made The purely scientific aspects of 
geology are by no means neglected, and we have accounu of 
the igneous origin of fundamental gneiss, and of various form 
NO. 1497, VOL. 58] 


ations of all ages up to the glacial drifts and recent accumu 
lations. ReporU on the pakeontologica work are furnished 
by Mr. Whiteaves. During the year nineteen new maps wer. 
published } so it is evident that the Survey is prosecuted with 
vigour and enthusiasm, and we only hope that Dr Dawson's 
desire for a more appropnate establishment may be granted 

The seventeenth annual Report of the United States Geo- 
logical Survey, recording m full the work done under the 
direction of Mr C D Walcott during the period 1895-96, has 
lately reached us It is divided into three parts, which are pub- 
lished in two bulky and two smaller volumes, and together these 
comprise Ixviii and 2998 pages of letter-press The information, 
as usual, is of the most varied character. There is the general 
report of the Director , an account of magnetic declination in 
the United States, by Henry Gannett , further contributions to 
the geology of the Sierra Nevada, by H W. Turner , a geo- 
logical reconnatssance in North-western Oregon, by J S DiUer , 
and a discussion of the faunal relations of the Eocene and Upper 
Cretaceous on the Pacific Coast, by T W Stanton In addition 
there arc reports on the coal and lignite of Alaska, on the 
Uintaitc or (iilsomte (a variety of asphalt) m Utah ; on the 
brick clays of Rhode Island , on the gold quarts veins of 
Nevada city , on the geology of Silver Cliff and the Rusita 
Hills of Colorado, on the Tennessee phosphates; and on 
various underground and artesian waters. The mineral 
statistics are full and elaborate, and it is interesting to note that 
Fuller’s earth has been discovered in Florida, Georgia, Virginia, 
and South Dakota The illustrations are many, and include 
figures of Eocene and Upper Cretaceous Mollusca, maps, 
sections, pictorial views, and plates showing structure of ores, 
eruptive and metamorphic rocks. 

The following important additions to our knowledge of the 
flora of the American continent and of Australia have reached 
us — Contribution No 3 to the coastal and plain flora of 
\ucatan, by D C F' MilUpaugh, from the F'leld Columbian 
Museum, Chicago , Contributions from the Ciray Flerbanum of 
Harvard Umversit) (No 13), by Mr B L Robinson, com- 
prising a revision of the North Amencan and Mexican species 
of Mimosa (67 species), and of the North Amencan species of 
Ntptunia . five instalments of Contributions to the flora of 
Queensland, by Mr F' M Bailey (these, not being numbered, 
are diflicult of reference) 

Tourists who are contemplating a visit to the north of 
Ireland should piucure a copy of the Official Guide* to the 
Belfast and Northern Counties Railway, Giant’s Causeway, and 
Antrim Coast The volume is a handy and exceptionally 
interesting guide liook, containing, in addition to the usual 
information, a section upon scenery and geology in County 
Antrim, by Prof G A J Cole, botanical notes by Mr R. 
Lloyd Praeger, notes on the antiquarian remains of Antrim, by 
Mr W Gray, and numerous reproductions of photographs. 

The initiation ceremonies of natives of Australia have m 
recent years received the attention of a number of anthro- 
pologists. The latest paper upon the subject deals with the 
initiation ceremonies of the Arunta tribe, Central Australia, and 
IS by Prof. Baldwin Spencer and Mr F. J Gillen (IVoutdings 
of the Royal Society of Victoria, vol x , issued May 1898) It 
may be recalled that an account of the Engwurra ceremony as 
performed by the Arunta tribe appeared m Naiurk a year ago 
(vol Ivi., p 136) The Engwurra is not passed through imul 
probably the native has reached the age of at least twenty five 
or even thirty ; but this final and impressive ceremony is 
preceded by others, beginning at about the age of ten or twelve, 
through which practically every Australian native has to pais 
before he is adinilted to the secrets of the tribe and regarded as 
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a fnlly-developed member of it It need hardly be pointed out 
that authentic records, such as are given in the present paper, 
of ceremonial rites of aboriginal tribes are of increasing saentific 
value, even though the sigmficance of the ntes is not understood. 
Among other subjects of papers in the volume of PrDcetdUigs 
refened to above are .—Entropy meters, a method of determimng 
the specific heat of a liquid , the geology of Coimaidai, with 
appendices on the marsupial bones of the Coimaidai limestone 
and the graptolites of the district ; the structure of an Australian 
land leech (Phtlamonpun^t, n.s.), and a catalogue of the 
marine shells of Victoria. 

In the current number of the Bertchle, J H. Aberson 
describes a very interesting substance, which appears to be a 
new isomende of malic acid This compound occurs in many 
species of Crassulacese, and has the composition, molecular 
weight and chemical composition of malic acid, €411,05, but 
differs from this very markedly in its behaviour when heated. 
Ordinary malic acid under these circumstances yields water and 
fumanc acid or maleic anydride, whereas the new isomende is 
converted into a volatile double anhydride or maiide, C,H,Os, 
formed from two molecules of the acid, small quantities of 
fumanc and maleic acids and other products being also formed 
The new acid is, moreover, more strongly dextro-rotatory than 
ordinary malic acid, and yields salts which differ from the 
inalates in several important particulars The author considers 
that the new compound is geometrically isomeric with ordinary 
dextro-malic acid, but that in it the free rotation of the two 
carbon atoms has in some way been arrested, so that the atoms 
and groups attached to these are not in that “ most favoured ” 
position, by the aid of which Wislicenus has been able to 
formulate so clearly the production of fumanc and maleic acids 
from the ordinary acid. It has not, however, been hitherto 
found possible to convert the new acid into the better known 
modification, although the author promues to describe at an 
early date a method for its synthetical production If this new 
form of the acid really has the configuration assigned to it, 
funher research will no doubt reveal the corresponding l.evo 
rotatory and inactive (racemic) acids, the number of isomenc 
malic acids being thus brought up to six 

Thb additions to the Zoological Society’s Gardens during the 
past week include a Bonnet Monkey (Matocus sinuus, i ) from 
India, presented by the Lady Tichborne ; a Pig tailed Monkey 
{Aftuacus nemestrtHus, 9 ) from Java, presented by Mr. J. 
RatiUon ; two Rhesus Monkeys {Macacus rhesus, 6 9), a 
Bonnet Monkey (Macacus sinuus, 9 ) from India, presented by 
the Parks Committee, Tynemouth , a Lioness (Pe/is Uo) from 
Somaliland, presented by Mr. Henry S H Cavendish, a 
Mouflon ( Ovis musimoH, { ) from Corsica, presented by Mr 
H. Bnnsley Brooke , a Jackal Buzzard {Buita jacal) from South 
Africa, presented by Mr J E Matcham , a Royal Python 
(Python regms) from West Africa, presented by Mr W. G. 
Woodrow ; a Chimpanzee (Anthropopilhecus troglodytes, 9 ) 
from West Africa, a Brush Turkey (Talegalla latkami) from 
Australia,, a Glaucous Macaw (Anadorhynckus glaucus) from 
Paraguay, a Yellow-crowned Penguin '(£'u(^/rrj anltpodum), 
a Thick-billed Penguin (Eudyples pachyrhynchus) from New 
Zealand j six Argentine Tortoises ( Testudo argenttna) from 
Patagonia, a Nilotic Tnonyx (Tnenyx tnunguts) from North 
Africa, a While-throated Monitor ( Varanus alitgularts) from 
South Africa, four Wagler’s Terrapins (I/ydraspts wagleri) 
from Brazil, deposited ; a Lesser Koodoo {Strepsueres im- 
berbts, d ), a Bmsa Antelope (Oryx betsa, J ), two Ilagenbeck’s 
Jackals (Cant* hagenhteki) from Somaliland, three Japanese 
Teal (Querqtudul^t/ermosa, 6 9 9) from North-east Asia, two 
Black-wing^ Pea-fowl (Pavo ntgrtpeunts) from Cochin C^na, 
a Rufous Rat Kai^roo (yEpyrymnus ruftscens, 6 ) from New 
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South Wales, purchased ; two Bennett's Wallabies (Jl/atrtpus 
benneth, 6 9), a Brush-tailed Kangaroo (PetregaU penuxl- 
Utta, 9 ), a Japanese Deer (Cervus stka, 9 ), bom in the (Ardens, 
five Upland Geese (Chloephaga magiilantca), bred in the 
Gardens, 


OUR ASTRONOMICAL COLUMN. 

CoMBT Prrrinb (Junb 14) —The following Is a continuation 
of the ephemeris from last week. The comet is rapidly decreas- 
ing Its northern declination and becoming brighter. 

1B98 R A (spp.) DecI (spp.) log r tog A Br 

July 7 5 44 >4 +481^7 

8 49 48 47 a8 6 

9 SS J8 46 38 4 9 8958 0-1744 4-04 

10 6 o 45 45 45 6 

11 6 9 44 51-0 

12 II 30 43 53-9 

13 61649 -1-42545 98435 0*585 5 5* 

Latituiie Variation in a Rioin Earih, — I n an article 

contributed to the Physical Review (vol. vi No 3), Prof 
Henry Crew discusses the movements of the earth’s axis in 
terms of elementary dynamics, and calls attention to the “ beau- 
tiful, but much neglected, top which Maxwell first spun at 
Edinburgh some forty years ago ” Besides giving an excellent 
illustration of the top itself, Prof. Crew adds also an account of 
the adjustments that are necessary for its accurate working, and 
describes the vanous phenomena which it will illustrate, such 
as nutation and precession, statical stability and dynamical in- 
stability conferred by rotation, variation of latitude, and effect of 
polar ice-caps In the mathematical treatment above referred 
to. Prof Crew recalls the fine illustration employed by Max- 
well, that the motion of the earth is practically that of a circular 
hoop rolling, but not slipping, on a stick of circular cross sec- 
tion, the word “ practically ” being used as the earth, in sections 
parallel to the ^uator, is not circular but elliptical The 
theory here expounded shows that this hoop does represent the 
motion of a freely rotating rigid solid fixed at Us centre of mass 
Prof Davidson’s extensive and accurate series of observations 
(Astr Journal, No 323) receive here due attention. 

Conference of Astronomers at Harvard.— In con- 
sequence of the great success of the conference of the 
astronomers held last year at the Yerkes Observatory, it is 
proposed to hold a second meeting this year, and further to 
continue them annually As the American Association for the 
Advancement of Science will meet in Boston on August az, on 
the occasion of the fiftieth anniversary of its foundation, it has 
been decided to hold the conference at the Harvard College 
Observatory on August 18, 19 and za The circular, which we 
have received from Prof E C Pickering, tells us that the 
proposed plan will enable visiting astronomers to attend this 
meeting, and those who are members of the Association can 
avail themselves of the special rates which have been obtained 
from hotels and railroads Those who intend to go are requested 
to send in their names, and titles of papers if they intend to read 
any Besides showing the work of the various departments of 
the observatory, excursions will be planned to vanous neigh- 
bouring scientific institutions, inciuding the Blue Hill Meteor- 
ologicM Observatory, the Massachusetts Institute of Technology, 
the laboratories of Harvard College, &c 
A Fine Collection of MErEORiTEs.— There has just been 
published a most interesUng and valuable catalogue and guide 
to the collection of meteontes in the Pans Natural History 
Museum. Prof Stanislas Meunier, who occupies the chair of 
Geology, tells us in his preface that in 1861 they only possessed 
64 meteontes, and the first pubbshed catalogue compnsed 86 
falls. In 1864 the number rose to ibo, and in 1889 the list con- 
sisted of 367 distinct meteontes. Since that date the museum 
has obtained possession of numerous new additions, and the 
present cdtalogne deals with 463 distinct falls. The catalogue 
Itself is very well arranged We have first a list of the different 
types which up to the present are known and exhibited in the 
museum, sections of which are copiously illustrated ; we next 
come to the arrangement of the individiud meteorites, followed 
by an excellent bibhographicat Index. The final list is 
arranged chronologically, and gives the date and locality of fall, 
type, weight, and other internmng data. 
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THE AMERICAN ASSOC/A TION 
preliminary programme of the fiftieth meeting of the 
American Aaaocmtion for the Advancement of Science, to 
be held at Boston August 22-27, has ]ust been issued by the 
local committee 

Some changes have been made in the officers of the Asso- 
ciation by death and resignation The revised list is — 
President • Fredenck W Putnam Vice-Presidents Section 
A (Mathematics and Astronomy) Edward E. Barnard 
Section B (Physics) • Frank P Whitman. Section C 
(Chemistry)- Ed^r F Smith. Section D (Mechanical Science 
and Engineering) • Mortimer E. Cooley Section E (Geology 
and Geography) Horace L Fairchild. Section F (Zoology) 
Alpheus S Packard. Section G (Botany) W G Farlow 
Section H (Anthropology) James M. Cattell Section I 
(Social and Fxionomic Science) Archibald Blue Permanent 
Secretary Leland D Howard General Secretary James 
McMahon, to fill vacancy caused by the death of David b 
Kellicott Secretary of the Council Frederick Bedell 
The meetings will be held at the Massachusetts Institute of 
Technology, the Harvard Unitersity Medical School, and the 
Boston Society of Natural History Association headquarters 
will be at the Rogers Building of the Institute of Technology 
(named after Prof Wm B Rogers, last president of the Society 
of American Geologists and Naturalists, from which the 
.Vmerican Association was organised fifty years ago) The 
hotel headquarters will be at the Copley Squ.tre Hotel 
The general programme begins with the inciting of the 
Council on August 20 The first general session of the Asso- 
ciation will bi held on Monday, August 22, at 10 a.m , at 
Huntington Hall in the Rogers Building The retiring president. 
Prof Wolcott Gibbs, will introduce the president elect. Prof 
F W Putnam, of Harvard Unisersily Atldresses of welcome 
will be delivered by Goveinor Roger Wolcott, of \Iass.ichusetts , 
Mayor Josiah Quincy, of Boston ; and President James M 
Crafts, of the Massachusetts Institute of Technology President 
Putnam will reply The several sections will then commence 
thiir sittings. 

The addresses of the seieral vice presidents will be given on 
Monday afternoon as follows" — 

At half-past two o'clock Vice President Whitman, before the 
section of physics, “ On the Perception of Light and Colour” , 
Vice President Cattell, before section of anthropology, on '* The 
Advance of Psychology” , Vice I’risident harlow, before siction 
of botany, on “ The Conception of Sfiecies as affected by Recent 
Investigations on Fungi ” 

At half past three o’clock Vice President Barnanl, liefore 
section of mathematics and astronomy, on “ Development of 
Astronomical Photography ” , Vice President Blue, before 
section of social and economic science, on "The Historic 
Method in Economics” , Vice President Packard, before section 
of roology, on “A Half century of Evolution with Special 
Reference to the Effects of (^eologiial Changes on Animal 
Life.” 

At half-past four o’clock Vice President .Smith, before 
section of chemistry (subject to be announced) ; Vice President 
Fairchild, before section of geology and geography, on “Glacial 
Geology in America” , Vice-President Cooley, before section of 
mechanical science and engineering (submet to be announced) 
The address of the retiring president, Prof Wolcott Gibbs, on 
Monday evening, will be “On some Points m Thcorelical 
Chemistry,” after which will be a reception to the Association 
and in,vited guests 

The meetings of the several sections for the reading of papers 
will be held on Tuesday and Thursday, morning and afternoon ; 
and some sections will also hold meetings at Cambridge on 
Friday Sections F and H will meet on Tuesday evening at the 
Harvard Medical School, when Dr Thomas Dwight will lecture 
on “ Variations in Human Bones ” 

Wednesday will be “ Salem Day,” and will be devoted to an 
excursion to Salem, where the museum of the Association is 
located. On the return, in .the evening, lectures will be given 
m Huntii^on Hall on the Boston Park System and the Metro- 
politan VVater Supply and Sewerage System, 

Friday, Cambridge Day, will lie spent at Harvard University, 
and an address will be made in the evening at Sanders Theatre 
by President Charles W. Eliot. 

The general closing session will be held on Saturday morning 
at 10 o'clock ; and the concluding meetings and adjournment of 
the sections In the evening. 
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Besides the excursions to Salem and Cambridge, an excursion 
will be made on Tuesday afternoon, under the auspices of th 
American Forestry Association, to Middlesex Fells , on Thursday 
afternoon to the Arnold Arboretum and the Blue Hill Meteor 
olngical Observatory , and on Saturday a choice between (a) 
Wellesley College, (i) Concord and Lexington 
On the following Monday, August 29, excursions will start to 
the following places — White Mountains, Plymouth, Province- 
town (ocean excursion to Cape Cod), Wood’s Holl (the Manne 
Biological Laboratory and the United States Fish Commission), 
Newport, Clinton (the new Metropolitan Water Supply), 
Lawrence Kxpenment Station (of special interest to chemists, 
biologists and students of public hygiene) 

The foreign guests at the Boston meeting will be entertained 
by the City of Boston The officers of the committee on foreign 
invitations are Dr Henry P Bowditch, chairman , Mr A 
Lawrence Rotch, secretary 

The local secretary for the Boston muting is Prof 11 W 
Tyler, of the Massachusetts Institute of Technology, to whom 
all correspondence should be addressed 

Meetings of affiliated societies will begin on August 18, in 
eluding Amencan Foristry Association, fleologtcal Society of 
America, American Chemical Society, Society for the Promotion 
of Agricultural Science, Association of F'tonomic Fntomologists, 
Botanical Club of the Association, American Mithennlical 
hociety, Society for the Promotion of Lngineiriiig F diicatioii, 
American Folk-Lore Society, National (nograpliic Society, 
Botanical Society of America, and conference of Astronomers 
ami Physicists 


FOLK-MEDICINE IN ANCIENT INDIA 
“ '^HHl most primitive witchcraft,” s.iys Sir Mfrcd Lyall, 
“looks very like ineduinc in the embryonic stale 
This IS pre eminently the case in ancient Indn, where it is not 
difficult to trace the history of medical science— such as we find 
It in scientific works on mcdiimc, like the Chataka or Sunuta 
—hack to Its eaily lieginnings in the charms ,iiid witchcraft 
practices of the Ml/iaiva Veda, the most ancient i ompendiuni of 

In India, as elsewhere, the general doctrine of disease pre 
vails that all abnormal anti morbid states of body and mind ate 
caused by diniom, who are conceived either as altacking the 
braly from without, or ,is temporarily entering the Ixidy of man 
The consequence is that primitive medicine consists chiefly m 
chasing away or exorcising these hostile spirits This is done, 
in the first instance, by t harms The spirit of disease is 
addres.sed with coaxing words and implored to leave the bcxly of 
the patient, or fierce imprecations are pronounced against him, 
to frighten him aw.iy But these charms, powerful as they are 
(in fact, there is nothing more powerful to the primitive mind 
ihan the human xoord, the solemn blessing or curse), are yet not 
the only resource of the ancient physicians or m.igicians 

From the earliest tunes people had become aware of the 
curative power of certain substances in nature, especially of 
herbs, 'this knowledge was first gained by exiierience, and, 
after it had once been obtained, people began to ascribe similar 
curative power to plants, as well as to animal and mineral sub- 
stances for various other reasons Analogy or association of 
ideas serves to explain not only many of the practices of pnmi- 
live medicine, but also accounts in many cases for the belief m 
the curative power of certain siilislances The principle that 
sinnha stmtlthus ciiraiilur prevails throughout the whole range 
of folk-medicine Thus dropsy is cured by water A spear- 
amulet IS used to cure colic, which is supposed to be caused by 
the spear of the god Rudra The colour of a sulistance is of no 
small importance in determining Us use as a medicine Thus 
turmeric is used to cure jaundice Red, the colour of life- 
blood and health, is the natural colour of many amulets used to 
secure long life and health A black plant is recommended for 
the cure of white leprosy But even the name of a substance 
was frequently a reason for ascribing to it healing iiower One 
of the most powerful medicinal or magical plants is called in 
Sanskrit afimdrga [Achyronthes aspera), and it owes its sup- 
posed power essentially to its etymological connection with the 
verb “ apamarj,” meaning “ to wipe away,” and in Hindu charms 
the plant is constantly implored to wipe away disease, to wipe 
out demons and wizards, to wipe off sms and evils of all kinds. 

To wipe a disease away, is a very common and a very natural 
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means of getting rid of it. This seems to be the meaning also 
of that ancient method of curing disease Iw t\t laying on of 
hands, which is already mentioned in the Rtg-veda, though it 
IS also possible that it was intended to press the disease down by 
means of the hands, in order to make it go out of the body. 
Some of the charms used with the laying on of hands point to 
still another explanation As the priest had to touch the 
person for whom he was offenng pravers and sacrifices, so it 
wds thought that the imprecations could only have effect on a 
person if there was an actual connection between the medicine 
man and the patient There is a striking similarity between 
this ancient llindu custom and the modern practices of faith- 
healing, in which, after alt, prayer has merely been substituted 
for the ancient charms 

The two chief resources of folk medicine, then, are charms 
and magic rites, the principal object of the latter being to bring 
the body into contact with some supposed curative substance. 
These substances are frequently applied in the shape of amulets 
or talismans 

The most ancient collection of charms is that found in the 
Alhan a t'Ckla, an excellent translation of which, with extracts 
from the ritual books, has just been published by Prof Bloom- 
held in the “ Sacred Books of the East” (vol xlii , 1897) In 
the medical charms of the Atharva veda the diseases are always 
jiersonified It is only our way of speaking when we say that 
diseases are supposed to be caused by demons As a matter of 
fact the diseases themselves are addressed as personal and 
demoniacal beings Thus Fever — “ the king of diseases,” as it 
IS culled in the " Susruta,” the great work on Ilmdu medicine — is 
addressed as a demon who makes men sallow and inHamcs them 
like a searing fire He is implored to leave the body, threatened 
with destruction if he does not lease it, and yet at the same 
time worshipped as a superhuman being “ Having made 
obeisance to the hever, I cast him down below” This is a 
very characteristic way of dealing with tvil spirits, which we 
find among ill primiuve people The healing power, too, is 
addressed as a su])ernalural being, and invoked to destroy the 
demon of disease Thus the plant Kushtha (Cof/Kr speitosm), 
which was always considered liy the Hindus ns one of the most 
potent remedies against fever, leprosy, and other diseases, is 
addressed with such words as “O plant of unremitting ixiiency, 
drive thou away the hever that is spotted, covered with spots, 
like reddish sediment ” In some of the charms against fever, 
we meet with vivid descriplions of nil the symptoms of malarial 
fever We read in one cM.irm “ When thou, being cold, and 
then again deliriously hot, accompanied by cough, didst cause 
the sufferer to shake, then, O Fever, thy missiles are terrible 
from these surely exempt us ' ” And the Kushtha plant is 
again implored. “Destroy the fever that returns on each 
third day, the one that intermits each third day, the one that 
continues without intermission, and the .'tutumnal one , destroy 
the cold Fever, the hot, him that comes in summer, and him 
that arrives in the rainy season ' ” 

The frequency of fever during the rainy season probably 
accounts fur the belief that lightning is the cause of fever, as 
well as of headache and cough A very symbolical cine of 
fever consists in making the pstieni drink gruel made of roasted 
gram, the dregs of the gruel being afterwards poured from a 
copper vessel over the head of the {mlient into fire, which must 
be I iken from a forcsf fire A forest fire is supposed to have 
originated from lightning, and that the cure of a disease is 
effected by that which causes it, is an almost universal belief 
Both the roasted gram and the copper vessel are symbolical of 
the heat of fever. Here we have the rudiments of homoeopathy 
Another magic rite is intended as a remedy against cold fever 
By means of a blue and a red thread a frog is tied to the couch 
on which the patient reclines, and a charm is recited m which 
the fever is invoked to enter into the frog The frog represents 
the cold element, and the cold fever is expected to pass into the 
cold frog A very similar charm is met with m Bohemia, where 
the peasants, m order to cure chills of fever, catch a green frog, 
sew It into a bag, and hang it around the neck of the patient 

The cure of a disease by making it enter into some animal, 
IS one of the most general devices of medical witchcraft both m 
India and elsewhere According to Jewish law, a living bird is 
“ let loose into the open field with the contagion of leprosy ’’ 
Jaundice is cured, in pens of Germany, by making it paM into 
a lizard In ancient India, jaundice was cured by seating the 
patient on a conch beneath which yellow birds were tied The 
yellow disease was expected to settle on the yellow birds, 
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The principle of curing a disease by something limiUr to its 
cause or symptoms is also apparent in the cure of excessive 
discharges by means of water. Dropsy— the disease sent by 
Varusta, the god of the sea and ot the waters — m naturally 
cured best by the use of water. A very simple cure of dropsy 
consists in sprinkling water over the patient’s head by means of 
twenty-one (three times seven) tufts of sacred grass (Poa cynos- 
urotdes), together with reeds taken from the thatch of a house 
The water sprinkled on the body is supposed to cure the water 
in the body. 

But there must have been many other reasons, too, which 
poinied to water as a great healing power. To the present day 
the Hindus look upon rivers as divine beings, or as tne abode of 
spirits And we may credit even the ancient Hindus with a 
certain knowledge of medicinal springs. Nor is it surpnsing 
that in a tropical climate the ram waters were hailed as “ divine 
physicians ” And it may be that actual experience of the 
lieneficent influence of water on health suggested the eulogy 
found 111 a Vedic charm 1 “The waters venly are healing, the 
waters chase away disease, the waters cure all diseases.” 

That dropsy is ascribed to Vanina, ewe of the great go Is of 
the Hindu pantheon, is ouite excepclonal For, as a rule, 
diseases arc caused by goulings rather than by gods More 
especially, all such vliseases as mania, fits, epilepsy, convulsions, 
Ac , are ascribed to possession by Rakshas (devils) and Pisdchas 
(goblins) Even in the scientific works on medicine, eg. in the 
“ Charaka samhilA,” a-ssaults of evil spints and possession by 
demons are enumerated among the causes of disease. In the 
Atharva veda we find a special class of charms, the so called 
“driving out charms,” which arc considered as most effective 
remedies against possevsion 

But the most powerful enemy and destroyer of all devils ts 
the Fire “Slayer of fiends” is one of the most common 
epithets of Agni, the god of fire Hence we find that Fire is 
invoked in charms against mama to free from madness him who 
has “ been robbed of sense by the devils ” Sacrifices to the 
go<l of fire, burning of fragrant substances, and fumigation are 
among the principal rites against possession by demons 

Besides the Ralcshas and I’lsachas (devils and froblins) whose 
special province it is to cause all kiijds of mischief, we find in 
ancient India also the world wide belief in meuit and succuht, 
who pay nocturnal v isits to mortal men and women These are 
the Apsaras and tnndharvas of Hindu mythology, who corre 
spond to the elves anil nightmares of Teutonic belief They 
arc really godlmgs of nature. Rivers and trees ate their natural 
abodes, which they only leave in order to allure mortals and 
injure them by unnatural intercourse To drive these spirits 
away ihe fragrant plant ajasnngi ' ' goat’s horn ” ( Odina pinnita) 
IS used, and certain charms are pronounced According to 
Teutonic belief also fragrant herbs (< / Ortg mum antirrhinum, 
Hyperuum perforatum, and especially thyme) are excellent 
means for frightening away devils and witches, as well ax nymphs 
and elves 

That the spirits of trees and waters are occasionally identified 
with the siurits of disease, may to some extent account for the 
healing power ascribed to water and trees. In fact, the for- 
spread custom of transferring diseases to trees seems to have 
originated from a desire of infecting the spirit of a tree with 
a disease which may have been caused by the same or an allied 
spirit. Amulets as a protection against diseases, hostile sorcery, 
evil eye, and other calamities are frequently taken from trees 
Thus, an amulet consisting of splinters from ten kinds of holy 
trees was considered by the ancient Hindus as a potent remedy 
against hereditary disease, and also against possession by demons. 
Nine kinds of wood are used for a similar purpose in German 
folk medicine 

As these malevolent spirits are the sworn enemies of mankind, 
it IS only natural that they should be most anxious to injure the 
new-born infant, and even the embryo. Numerous, therefore, 
are the charms and rites concerned with the protection of 
mother and child against the attacks of evil spirits Hence the 
custom of keeping a fire or a light burning in the lying-in room 
— a custom found among tnbes of the Malay Peninsula, pre- 
scribed in the sacred books of the Parsu, and sail practised in 
Germany, as it was in ancient Rome In ancient India, the 
rule was to keep a fiie burning near the door of the lying in 
room, in which mustard seeds and nce-chaff were saenficed every 
morning and evening for ten days Visitors, too, were requested 
to throw mustard-seeds and rice-chaff into the fire before entering 
the room. 
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The chapter of children’s diseases is as large in medical 
witchcraft u in modem medical science, and in the Hmdu 
charma we €nd numerous names of demons to whdm the various 
dueases of children are ascribed. One of these demons is 
called the “ Dogj-demon,” and is said to represent epilepsy 
(though the faarkine dog would remind us rather of whooping- 
cough). When a Doy was attacked by the dog demon he vraa 
first covered with a net, and a gcng was beaten, or a bell rung 
Then the boy was brought into a gambling hall — nut, however, 
by the door, but by an opening made in the roof, the hnll 
was sprinkled with water, the dice cast, the boy laid on his 
hock on the dice, and a mixture of curds and salt poured over 
him, while again a gong was beaten To drive e\il demons 
away by means of loud noises, such as the beating of a gong, 
was a device frequently resorted to in ancient Hindu iites, 
and bells and drums are still used in India as scarers of demons 
Interesting is the practice of bringing the child into the hall 
through an opening in the roof— that is, not by the door To 
enter a house by any other opening but the door seems to be a 
means of escaping the damons who are haunting the threshold 
Thus, according to a German suMrstition, it is conducive to the 
health of a child to lift it out or the window when It is taken 
to church to be ^ptised 

Of course, the ancient Hindus knew that some maladies and 
derangements of the human body were not caused by any mys- 
terious power , they knew that wounds were inflicted by 
weapons — they knew something about the effects of poison, 
and had an idea that ceitam diseases were caused by animals, 
such astpuimr But in ancieni India, as well as in (lerman 
folk medicine, the teim “ worms " includes all kinds of reptiles, 
and snakes and woims are not kept very distinct Moreover, 
all kinds of diseases were ascribed to worms And both worms 
and snakes are actually considered ns a kind ol demoniacal 
beings The imprecations against worms are. therefore, not 
much different from the charms against the demons Thus we 
read in a charm against worms in children “ Slay the worms 
in this boy, O indra, lord of treasures I Slam arc all the 
evil powers by my fierce imprecation Him that moves about 
in the e}ts, that moves about in the nose, that gets to the 
middle of the teeth, that worm do we crash " This fierce im- 
precation IS accompanied by a rite symbolical of the destruction 
of worms in the patient An oblation of black lentils, mixed 
with roasted worms and with ghee, is offered in the fire Then 
the sick child is placed on its mother's lap, and, with the liottum 
of a pestle healed in the fire and greased with butter, the 
palate of the child is warmed by thrice pressing upon it Then 
a mixture of the leaves of a horse-radish Iree’and butter isapphed, 
and twenty-one {thrte tunes tet'tn) dried roots of Andropogon 
murtcatus are given to the child upon whom water is poured 

The words of the charm leave no doubt that nut only in 
testinal diseases, but also pains of the head, the eyis, tve , are 
ascribed to worms Thus, Geiman folk medicine knows of a 
“ finger-woim ” as the causer of whitlow {/'anaruium), ond 
even spasm in the stomach is ascribed to a worm, the so called 
"heart-worm” {ffertwutm) As the Hindu charm nienlions 
a wotm “that gets to the middle ol the teeth,” so worms are 
believed to be the cause of toothache almost in every part of 
the world “If a worm eat the teeth,” says one of the pre 
scnptions in an English “ Leech Book,” “take holly rind over 
a }ear old and root of carline-ihisile, boil in hot water, hold 
in the mouth as hot as thou hottest may ” In Madagascar the 
sufferer from toothache is said to be “ poorly through the 
woim In a French charm against toothache it is said “Si 
e’est une goutte de sang, elle tonibera, si e’est un ver, il 
moutra ” In Germany a sufferer from toothache will go to a 
pear-tree, walk three times round it, and say " Peat tree, I 
ccmpbdn to thee, three worms sting me, the one is grey, the 
other u blue, the third is ted— I wish they were all three dead ” 
A }oung Hindu fnend of mine (now a student at Oxford) tells 
me how he remembers the witch coming to his father’s house 
(m Calcutta) to cure persona suffering from toothache, and how 
after some hocus-pocus she would point to some cotton threads 
she held in her hand, saying “ Look, here are the worms 
which I have taken out from your teeth. ” 

In the Buddhist scriptures we read of an extremely clever 
physician, JIvaka, who performed many marvellous cures 
Once upon a time, we are told, there lived in the capital of 
Masadha a rich merchant who had been aufferine for seven 
yean £tom a disease in the head Many renowned physicians 
t Sm W. G. Black, " Folk-Msdicme," p 3« wp 
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Came to see him, received much money, and went away wuS- 
out effecting a cure At last the physicians agreed that the 
merchant must die ; some said on the fifth day, others on the 
seventh day Now JIvaka, the physician in ordinary to the 
King of Magadha, was sent for, and he promised to cure the 
merchant if he would give him a good fee “All that I 
possess shall lie yours, doctor, and I will be your slave," 
said the merchant “ Well, my good householder, will you 
be able to he down on one siile for seven months ? ” asked the 
doctor The merchant said he would Would he be able to 
he down on the other side for seven months, and on his back 
for another seven months? The [latient thought he would be 
able to do so Upon this the doctor ordered him to he down, 
tied him fast to his ned, cut through the skin of the head, drewr 
apart the flesh on each side of the ineision, pulled two worms 
out of the wound, and, showing them to the people, said “ See, 
sirs, these two worms, a small one and a big one The dretors 
who said that ihe patient would die on the fifth day had seen 
the big worm, those who said he would die on the seventh day 
had seen the small worm ” Then he stitched up the skin of the 
head, and anointed it with salve But after seven days the mer 
chant said he could not he down any longer on one side Jivaka 
ordered him lo lie down oil the other side for seven months 
Again, after seven da)s, the patient said he could not liear it 
any longer The doctor ordered him to lie down on his back 
for seven months, but he could bear this for seven days only 
Then the doetor told him that he was quite well now, and that 
he knew beforehand the patient would be well in three itmes 
seven' da)s, but if be had told him so at the outset he would 
never have lam down even for so short a time 

This Jivaka was a respectable man, an esteemed friend of 
Buddha himself, and a pious Buddhist That the science of 
mexlicme had reached a comparatively high stage of development 
at Ihe period when the Buudhisl scriptures were compiled (say 
about 350 B V ) IS proved by the chapter on niedicanieiits found 
m Ihe “Vinajapiiaka,”=andby Ihe various stones told ofjivaka 
\tt there are traces even in these stones showing that 
physicians were considered as a cl.iss of uncanny creatures 
“ rhe physicians are cunning jieoplc,” says King I’ajjota, one 
of Jivaka’s patients In the ancient Hindu, t i Brihmanic, 
law books, a very low social position is assigned lo the 
physicians Ihey rank with temple-priests (who are in 
attendance to some popular idol), sellers of meat, hunters, 
usurers, women of l>ad character, outcasts, thieves, anel eunuchs 
They are not admitted lo funeral meals and sacrifices, they re 
ceive no hospitality from members of die highest castes, and no 
orthodox Riahman is allowed to accept food Iroin a physician. 

This degraded position of the medical profession m ancient 
India IS, no doubt, due to the fact that in India, as in other 
countries, the physician is the direct descendant of the wizard 
and sorcerer And although I do not believe that bir Alfred 
LyalP has succeeded in proving witchcraft to lie "the 
aboriginal and inveterate antagonist of religion o) thtoloi^y ’’ — 
the witchcraft practices of the ancient liindus, and of all 
primitive people, rather prove an intimate connection be- 
tween witchcraft and popular religious belief— yet I think he 
would be right if he had said only "theology" instead ol 
" religion or theology'' Witchcraft is always opivosed to 
theology, and there is a natural rivalry between the wizard 
and the priest And, as m India, Ihe Brahmans, the pro- 
fessional theologians, became the roost dominant class, their 
anlagonisls— the wizard and his descendant, the physician— were 
naturally degraded and excluded from the higher ranks of society 

This antagonism between witchcraft and theology is the same 
as that lielween science and theology in more recent times 
For the witch who de-ptnds not merely on supernatural agencies, 
hut on actual observation of natural phenomena and on some 
sort of reasoning (which may not be logical, but can always be 
justified on psycholognai grounds) is, after all, the humble pre- 
cursor of the man of science To quote again Sir Alfied Lyall, 
“he la just touching, though he may only touch and let go, a 
line of thought which points, albeit vaguely and most crookedly, 
towards something like mental independence ’ It is this 
historical connection between witchcraft and science that gives 
an mtnnik scienufic interest to the study of folk-medicine 

M WlNTBRNIT!:. 

I Compare the iropoeuoce of this number tn Ihe witchcraft practice s 
mtntioniw above 

51 See Sncretl BcokK of the Eeci," vol, xvu p 41 uq 

3 ** AeUde Studte«»’ i884pp 76 
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GUTTA-PERCHA AND INDIA-RUBBER 
TJOTANISTS who »re interested in the cultivation of Sapo- 
(acta on a commercial scale, are beginning to realise the 
consequences of the careless methods that have denuded the 
Indo-Malayan regions of Taban trees. Cable manufacturers 
complain very seriously of the great (alhng-off in quality of 
gutta-percha during the past few years, and the small hope of 
obtaining better supplies in future This degeneration of the 
cultivating industry is beginning to make itself felt in the 
Treasury Reports of the gutta pcrcha producing countries ; not 
so much in the quantity annually shipped, ns in the prices paid 
for a given weight each year 

For instance, the Sarawak (Borneo) Treasury Report of 
revenue and expenditure for 1897 gives comparative figures 
relating to the condition of supply and demand of gutta-percha 
and India rubber ; the following table, drawn up from the 
Report, shows the fall m prices of gutta percha during the four 
years 1894-1897, inclusive, and indicates a corresponding 
degradation of quality (The "picul” is, for our purpose, 
taken as 133^ lbs., and the Sarawak dollar as ir iiif ) 
Gutta-percha exported from Sarawak 
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With this may be compared the increased demand for, and 
steady value of india rubber throughout the same period 
Ittdia rubber exported from Sarawak 


i Picub 

1894 1 1259 

1895 ' 1392 

18^ 1624 

1897 2130 

^7T9 ' 85*775^ 

96? 

126 8 146,229 

jC • <t t ;£ 4 // 

3,220 2 1 68 12 6 10 ^ 
9,151 83 68 60 6 11 5| 
10,427 183 67 00 '6 85 
14,013 12 3 68 65 6117 

From another source we are able to give the total weights of 
gutta percha landed in England, from all gutta percha producing 


countries, since 1895 

Total Weight of Gutta percha landed in England 
Vear Tons 

1895 716 

18^ 318 

1897 396 

January to April 1898 626 

The present year shows a very marked rise in the demand for 
gutta-percha ; this is more apparent when it is remembered that 
the 626 tons was all landed between January i and Apnl 30, 
and that the quantity landed in Apnl alone was 149 tons 

We may sum up the condition of the gutta-percha cultivation 
industry in a few words • there is an increasing demand, a 
degeneration of quality, and an almost total disregard of the 
future Fx)ierimental efforts have, we believe, been made to 
produce a steady supply of high-quality gutta percha, but so 
many years are required to establish the scheme on a profit- 
earning basis, that it is almost lieyond the powers of private 
enterpnsc to make it a success 


TREATMENT OF THE SURFACE OF 
MEDALS.^ 

SlI VKR 


T N th« country medals have been issued for centuries with the 
tables or flat surfaces smooth and mirror-like, while a more 
or less frosted' texture has been given to the portions in relief. 
This IS especially the case m medals which have been struck as 


Mint, 1897 
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specimen pieces, for after highly-polished dies have been used for 
a certain time the difference between the appearance of the 
tables and the parts in relief becomes less and less marked. 
As IS well known, medals with polished surfaces rapidly tami^, 
and even blacken, by exposure to the ordinary atmospheric in- 
fluences. In France a different system has long been adopted 
concurrently with the one just desenbed Unpolished dies are 
employed, and care is taken to impart to the medals struck 
from them a dead or frosted surface by rubbing them with fine 
pumice Recently, at the French Mint, medals have been sub- 
jected to the process known as "sand blasting” by the aid of 
an appliance which projects against the surface of the medal a 
small jet of air, carrying with it fine sand, and having a velocity 
of about 180 feet per second When thus treated the surface of 
the medal becomes minutely granular or frosted, and may then 
be further treated in several ways Sometimes the suriace is 
darkened by exposure to an aqueous solution of a sulphide, 
followed by rubbing with very fine pumice, which removes the 
dark layer of sulphide from the portions in high relief, and leaves 
dark lines in the more deeply cut recesses. It is, however, 
preferable to cover the medal with a layer of platinum, and this 
is eflTecled by immersing it in an alcoholic solution of chloride of 
platinum until a blackened surface is produced Subsequent 
rubbing with a brush and very fine pumice changes the blackened 
surface to a delicate grey , and if this operation is conducted 
skilfully, graduated shadows may be left wherever the artist con 
siders their presence to he desirable The beauty of medals so 
treated, and the fidelity with which the details of the design are 
revealed, are beyond question ; but it may be doubted whether 
the surface of the medal is permanently protected A medal with 
a frosted platinised surface has, however, a great advantage 
over one with a polished table, as the platinised medal is merely 
deepened in tone by exposure to the atmosphere, and, unlike 
medals which have been struck in the ordinary way, does not 
become disfigured by blotches of tarnish The frosted platinised 
medal may be restored to almost its original freshness by careful 
rubbing with a soft leather , while a jiolished silver one cannot be 
so renovated, as the tarnish attacks the surface and destroys the 
polish 

During the jiast year, for the first lime m the histoiy of the 
Mint, medals have bwn issued with frosted and platinised 
surfaces More than 27,000 large silver medals were platinised 
by a slight modification of the above method It became 
necessary, therefore, to provide an appliance for producing the 
sand blast, and this, together with a small i II P. motor for 
driving It, has been fitted up in the basement of the Assay 
Department 

BrCiN7R. 

Medals of bronze differ considerably from those of silver, as 
their surfaces are far more liable to be influenced either by the 
slow operation of the constituents of the atmosphere or by the 
more rapid action of chemical agents Ancient silver coins, for 
instance, which have been long buried in the earth, do not show 
anything like so wide a range of Colour in their patina or crust, 
as IS revealed on coins of brass, bronze or copper, which have 
been hidden in the same way This is due to the fact that silver 
IS far less affected than copper by the chemical action of the 
constituents of soils, or by atmospheric influences The patina 
acquired by an ancient com or medal often constitutes no small 
part of Its value "You would laugh at me," said Philander, 
in Addison's charming dialogues upon the usefulness of ancient 
medals, " should I make you a learned dissertation on the nature 
of rusts , I shall only tell you that there are two or three sorts 
of them which are extremely beautiful in the eye of the 
antiquary, and preserve a com belter than the best artificial 
varnish " The object of the medalluit is accurately expressed in 
the above sentence, for he endeavours to protect the surface of 
all medals in which copper u the mam constituent, by a patina 
or film of oxide, so as to preserve the medal from further change. 
This may be effected in various ways. The medals of the 
Italian Renaissance were not struck, but cast by the method of 
/enfM/a, already desenbed in these Reports,' and much of 
the beauty of the medal was due to the " ^in’’ or pellicle of 
oxide which the medal acquired dunng casting. The skill of 
the artist m arranging the composition of the bronze, and fixmg 
the temperatnre at which it was cast, was revealed in the texture 
of the medal's surface 

In modern times most medals to which the name of bronze is 
given are really of copper, “ bronzed ’’ or coloured artificially on 
> SixtMnth Report (18S6), pp 94, 49 , Serenteentb Report (1S86), p. 15. 
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the iurface The process by which this colouring is effected 
hu long been employed, and is thus described in an old receipt 
Apply with a brush to the surface of the medal common crocus 
powder, jewellers’ rouge, previously made into a smooth paste 
with water When dry, expose the medal over a clear fire for 
about one minute , lastly, when the medal is sufficiently cold, 
polish It with a plate brush. The exact composition of the 
superficial layer of oxide which is formed, has, I believe, never 
been ascertained , but it is well known that the tint vanes greatly 
from light brown to deep chocolate, according to the particular 
variety of oxide of iron which is used 

With a view to ascertain whether this old method could not 
be replaced with advantage, it was natural to turn to the work 
of Japanese artists, who are masters in the art of giving pro- 
tective surfaces of varied tints either to copi>er in its pure state 
or to copper alloys 1 have shown elsewhere ' that in conduct 
mg such operations the Japanese employ dilute boiling solutions 
of certain salts of which verdigris and sulphate of copper are the 
mote important 

The following solution ^ has been found to answer fairly well, 
even when the ordinary European verdigris, which is a basic 
acetate of copper, is employed — 


Sulphate of copper 
Nitre 

Common salt 

Sulphur 

Water 


In Japan, however, "verdigris” is made by the action of 
pluro-mice vinegar on plates of copper which contain certain 
metallic impurities Such native verdigris has consequently a 
very complex constitution It is called " Rokusho,” and cannot 
be procured in this country , lait I am indebted fur a sample of 
It to Mr W (jowland, formerly technical adviser to the 
Tapanese Mint at Osaka. He obtained it from a famous maker 
of verdi^ns at Osaka, who persistently refused to give any 
information respecting Us mode of manufacture Mr t.owland 
also gave me an elaborate descnption of the method of employ 
ing this verdigris m the colouring of copper medals, a method 
which has only been adopted in Japan as the result of a long 
senes of expenments. (juided by an analysis which was made 
of this " Rokusho,” a mixture was comjKiunded which produced 
quite as fine patina on copper as the native “ Rokusho,” though 
Its action was less certain and less rapid The series of unis 
which m^ be obtained by slight variations in the composition 
of the " Rokusho ” is truly remarkable These tints range from 
golden yellow through deep brown to bright red, the colour 
mainly depending on the lelative amounts of malatc, urate, and 
chloride of sodium which are present. 

The qualitv of the copper also exerts a very great influence 
on the tint of the patina ; the difference, for instance, between 
ordinary “best select" copper of the smelter ard “electro” 
copper, IS very marked, as the former becomes dark brown and 
the latter golden yellow when boiled m the same solution of 
" Rokusho ” Since the close of the year 1897, over cooo 
medals have been treated by the mcthuil which has just been 
described Apart from the mere tint of the medal, the Japanese 
artists attach much importance to producing a sheen or 
damascening which shows through a transparent patina This 
13 effected by developing the crystalline texture of the copper by 
a preliminary treatment of the medal before it is boiled m 
the solution of “ Rokusho ” 

In France, medals of true bronze containing much zinc ate 
struck, and althouch the colour is heightened by superficial 
oxidation, produced by gentle heating, no true ^tination is 
effected. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 


By the will of the late Mr. Edward O Bleackley, the Owens 
Collen, Manchester, receives 500/ for “Bleackley Scbolar- 
shiDs." 


We have more than once in these columns called attention to 
the views expressed by Prof Meldola and others concerning the 
> A paper “ On th« Ui« of Alloys In Art MeuU-work ” (/<mn»<i/of tbt 
SoefctyorArts, Jana 13, 1890.) 

•A sinllsr solvlion for helghlomna the colour of gilded “ 

dweribed by Banvonnio Cellini 10 his " Trsitalo dell Oroficerls la Fioranio, 
.568,- 


fuulity of occasional instruction in miscell.aneoiis subjects is 
earned on at great cost to the county liy many Technical 
Instruction Committees, more particularly in rural districts 
An advocate of these views has now been found in the person 
of the Countess of Warwick, who, actinn on the advice of Prof 
Meldola, has established a small school of science at Bigods, 
near Dunmow in Essex, on her own estate The school at 
present contains about sixty pupils of Ixilh sexes, and by way of 
a beginning it is proposed to select twenty of the most highly 
qualified for instruction under ihe “ School of .Science " cumeu 
lum of the Science and Art Department Lidy Warwick 
deserves every encouragement in this praiseworthy effort to 
bring systematic instruction within Ihe reach of .1 class of the 
community more in need of such assistance even than the 
inhabitants of large towns, and we learn that the I ssex County 
Council has wisely determined to co operate in the movement 
The experiment is one in every way deserving of success, and 
the results will be watched with interest all over Ihe country 
fine of the weakest points in modern technical education 
schemes has been the lack of such institutions in the thinly- 
populated agricultural districts, and the county of Fssex has 
done well in taking part in an experiment which cannot 
but lead to results of the greatest importance Mr E E. 
Hennesey, of the Royal College of Science, has been aji 
pointed principal of the school, which is provided with 
laboratories, lecture and class rooms, a workshop and laundry, 
garden plots, &c , and is situated in a most pleasant and 
secluded coiner of the county, about a mile ami a half from 
Dunmow railway station The mansion adjoining the school 
has been handed over by Ihe Countess for the use of the staff 
and of boarders, and the neighbouring farm is available for field 
demonstrations 


SCIENTIFIC SERIAL. 

Symons's Monthly MtUorologtial Masaiine, June —Lightning 
conductors, by A. W’ Preston — Tlie author refers to a theory 
put forth by some architects that old churches which have never 
been struck by lightning do not require conductors, as the 
probability is they never will be struck The editor of the 
Magazine will be glad to receive any evidence upon the subject.. 
— Results of meteorological observations at Camden Sauate, 
London, for forty years These show that the mean of all Ihe 
highest readings was 78" i, and of all the lowest jj’ 8 ; the 
average rainfall is I g* inches, against z 26 inches in the 
present year — Summer rainfall, by A B MacDowall Based 
upon the rainfall at Oreenvvich Observatory since 1841, the 
author finds (i) that in the first five years after sunspot minimum 
years, there have always lieen more dry summers ttian wet, and 
(2) that m each group of five consecutive years ending with a 
sunspot minimum year, there have been (with one exception) 
more wet summers than dry These facts point to a tendency 
for a wet summer this year — This number contains a long, if 
not unique, well record, containing the approximate height (us 
feet above Ordnance datum) of the top of the water in Mr L. 
Wood’s well at Chilgrove, near Chichester, since 1836 


I SOCIETIES AND ACADEMIES. 

London. 

Royal Society, June 9.— “On the Heat dissipated by a 
Platinum Surface at High Tcmpevalures ” By J. E Pctavel, 
1851 Exhibition Scholar. Communicated by Lord Rayleigh, 
FRS 

The first part of the puiiet refers to the emissivity of a hnghi 
platinum surface in air, hydrogen, carbon dioxide, and in other 
gases 

In the case of each of the above gases the values of tho 
emissivity are given at three distinct pressures , namely, 6, 76 
and 228 centimetres of mercury. 

The temperature measurements are based on the researches of 
Callendar and GriffithB, confirmed by the recent determinauons 
of Heycock and Neville. To check the calibration of the 
thermometers at higher temperatures, the melting point of 
palUdium waa used. In all cases observations were made firom 
a temperature of 100* C. to temperature of 1200° C., and • 
number of the curves are extended to 1779* C. by a direct 
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mcamrement of the emleaivity of platinum and pilladium at 
(heir melting points. 

The platinum wire, which served at the same time as radiator 
and thermometer, was o lia cm in diameter It was placed 
in the axis of a vertical glass cylinder, which formed the 
enclosure 

The effect produced by a change in the site, shape, material, 
and temperature of the enclosure and in the position and 
duuneter of the wire are also studied. 

The temperature is expressed in degrees Centigrade, and the 
emissivity m C G S units 

Part 11. consists of a bolometnc study of the radiation 
emitted by platinum at temperatures ranging from 500° C to 
the melting point of the metal It is shown that for theoretical 
reasons the true rate of change of the total radiation with 
temperature lies between the values obtained by measuring the 
heat lost by the radiating body and those deuced from the 
readings of any form of bolumeter or thermopile 

By comparing the observations of Dr J T Bottomley and 
Schfeiermacher, based on the first method, with those of F 
Pasclien and of the author, made by the second method, a 
criterion is obtained by which to test any formula intended to 
express the law of thermal radiation 

Theformulm of Dulong and Petit, of Stefan, and of Rosetti 
fail when tested in this manner , whilst Weber's formula, from 
400° to 800° C , gives results in close agreement with the true 
rate of change of total radiation with regard to temperature 

The second part of the paper also contains a description of 
some points of interest in the design of the bolometer which 
was used dunng this work 

Part 111 refers to the variation of the intrinsic brilliancy of 
platinum surface with temperature 

The results may be expressed by the following formula — 

(/ - 400) = 889 6^yi>, 

where / is the tem])eralure in degrees Centigrade, and 4 the 
intrinsic brilliancy in candle power per square centimetre The 
constant 400 is taken as the temperature limit at which the 
visible radiation fills to zero 


Chemical Society, June 16,— Prof Dewar, President, in 
the chair —The following papers were read — Preparation of a 
standard acid solution by direct absorption of hydrogen chloride, 
by G T Moodv The author prepares an accurately standardised 
solution of hydrogen chloride by determining the increase in 
weight consequent on absorbing the pure fjas in water — Re- 
searches on the terpenet. III. Halogen derivatives of fenchene 
and their reactioas, byj A Gardner and G. B Cockburn. An 
a- and a /8-chlorofenchcne hydrochloride are obtained by treat- 
ing fenchene with phosphorus penCachloride j both readily yield 
a crystallme chlorofenchene C|„Hj,Cl, which can lie converted 
into a chlorofenchenephosphnnic acid — Researches on the terp- 
enes IV On the oxidation of fenchone, by J. A. Gardner 
and G B. Cockburn. Fenchone is very slowly oxidised by hot 
nitric acid with formation of isocam phoronic acid, dimethyltri- 
carballylic acid, dimethylmalomc acid, isobutyric acid, acetic 
acid, and nitrofenchone. — Nitrocamphor and its derivatives. 
Part I Isodvnamic forms of nitrocamphor, by T. M Lowry 
Altbongb solutions of nitrocamphor show multirotation the 
author has not been able to isolate the isodynamic forms of the 


yet the corresponding forms of ir •' 4 >romonhrocamphot seem to 
exist— Cinnabmol, by T B. Wood, W. T. N. Spivey and T. 
H Easterfield. Cannabinol is a murture which yields a liquid 
and a crystalline acetyl-derivative, CuH„Or — An improved 
form of gas-anolmis apparatus, by W. A. Bone.— Preliminary 
note on the action of light on acetylene, by W. A. Bone and 
J. Wilson. On exposing acetylene to sunlight a greasy brown 
deposit 11 formed which is still under examination — Reversible 
lymohydrolniiL by A. C Hill.— The solubdity of isomeric 
ntbsuncei, by J. Walker and T. K. Wood. The authors find 
that the rule that the order of solubility of isomerides is inde- 
pendent of the solvent is not strictly applicable.— Note on 
■titration and sabotitution in nitro-oompounds, by A. Lopworth 
and C Mills.— Hydroxydlbromocomphonulphonic acid. Acor- 
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rection, by A. Lopworth and F, S. Kipping. — Enantiomorphism, 
by F. S, kipping and W, J Pope — Atooeniene derivatives of 
chrysin, euxanthone, gentisin and morin, by A G. Perkin. 
Chrysin yields a disazo-denvative of the composition C|(H« 0 ^ 
(N,Ph)i; similar compounds have been prepared firom other 
analogous colouring matters — Constituents of the Indian dye- 
stuff “ waras,” by A G Perkin Waras, a purplish powMr 
covering the seed pods of FUmingta cougtsla, contains fleminrin, 
CjtH„ 0 ,, homoflemingin and two resins Ci,H,, 0 .and C,|H,, 0 , ; 
It dyes silk a golden yellow shade. — Note on the oxidation of 
charcoal by nitric acid, by G Dickson and T H Elasterfield. 
By a process involving oxidation with fuming nitric acid and 
potassium chlorate, charcoal may be made to yield one fourth 
of its weight of crystalline ammonium mellitate. 

Zoological Society, Tune 2 1 —Dr W. T Blanford, F.R S., 
Vice-President, in the chair —Mr J Graham Kerr exhibited 
some specimens of Leftdostrtn collected by him m the Gran 
Chaco of Paraguay during 1S96-97. The adult males exhibited 
the characteristically varying appearances of the hind limb in the 
periods before, during, and after the breeding season. Mr 
kerr also exhibited specimens of the young of LeptJosirm, 
illustrating especially the external gills and sucker, the disap- 
pearance of these organs, and the change in the colour of the 
animal associated with the surrounding conditions of light or 
darkness A small collection of Teleostean fishes collected m 
the same swamps in which Leptdosiren was found, and identified 
by Mr Boulenger, was also exhibited —The Secretary called 
the attention of the meeting to the arrival in the Societys 
Gardens of four living specimens of the Australian Lung-fish 
deposited by Mr D O'Connor, who gave 
an account of the mode in which he had obtained them and 
brought them to England —Mr G A Boulenger, F R.S , 
exhimted specimens of the remarkable fish Pohpterui lapradn, 
from the Lower Congo They were provided with highly- 
developed external opercular gills, the presence of which, he 
remarked, was not dependent on age, as had lieen heretofore 
supposed, because they were retained for a long period, if not, 
in some cases, throughout life —Mr R E. Holding made some 
remarks on some interesting animals he had observed dunng a 
recent visit to the Zoological Gardens at Belle Vue, Manchester 
— Prof Howes exhibited, on behalf of Mr E W L Holt, a 
specimen of a new British fish (Argenttna situs), obtained 
eighty miles south-west of the Scilly Islands -Mr Abbott H 
Thayer, of New York, explained his method of demonstrating, 
by actual expenments, the underlying principle of protective 
coloration in animals, and invited the members present, and 
their friends, to witneas an exhibition of his demonstrations 
which (as arranged with the Secretary) would take place in the 
Society’s Gardens next day — Mr. G A Boulenger, F R S , 
read a memoir on the collection of fishes made by Mr J E S 
Mobre in Lake 1 anganyika during his expedition in 1S9J-96 
Twenty six new species were described, of which eight were 
made the types of new genera —Mr R. I Pocock read a paper 
on the scorpions, spiders, and Sohfuga collected by Mr C S 
Belton in East Africa between Mombasa and Uganda Of the 
seven species of scorpions, six species of Solifugit, and thirty 
species of spiders represented in the collection, five of the 
SoUfugtt and twelve of the spiders were described as new, one 
species of the latter, viz Emratosctlus lengittps, being made 
the type of a new genus. — A communication was read from 
Mr J. Stanley Gardiner containing an account of the fungoid 
corals collected by him m the Central Pacific. Twenty-one 
species were treat^ of, of which six were described as new It 
was proposed to absorb the genus Ttchosens into /Vkwmm, and 
the genera Maeandroseris, Coscinarata, and PUstoceris into the 
genus Psammacom — On behalf of Dr A Dugis, Mr. G. A 
mulenger communicated the description of a new genus 01 
Ophidia, proposed to be called Geatrastus, for the reception of 
Geophis teepanetm, recently characterised by M. Dugis. — Dr. 
G. li. Fowler presented three papers relating to the surface 
and midwater collections made ^ him on H M.S. Xtsnsrtk in 
the Faeroe Channel in 1896 and 1897. 'The fiiit of these, by 
Mr I C. Thompson, dealt with the Coptpoda; the second, 1 ^ 
Mr E. W. L. Holt, treated of the colMction of fish-lorvte, and 
included on account of the larval ontogeny of Sceptbu gkuissiu ; 
and the third, by Dr Fowler, contrined a descriptwn of bis 
new midwater net, and a discussion on the general features oi 
the midwater fauna. 
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0 «ok)Kie*l Society, June 22 —W Whitaker, FRS, 
Preeideiit, in the chair — Poat-glacial beds exposed in the 
Ctttthi£ of the new Bruges canai, by T MelUrd Reade The 
ibliowuig beds, enumerated in descending order, were found in 
this cutting; (5) Argile des polders su^rieure ; (4) Cardtum 
(rskr/ehsand ; (3) Argile des polders inffneure ; (2) Scrobuutarta 
(//aM«)-cIay ; (i) Peat with the remains of trees —High level 
marine driu at Colwyn Bay, by T Mellard Reade This paper 
describes a mound of sand capped by boulder clay, which occurs 
I mile south by west of Colwyn Bay Station. It measures 
about yards on the longer axis, which runs north-east, 
50 yarM on the shorter axis, and is situated 560 feet above O D 
Among the pebbles and boulders in the dnft, and scattered 
about in the sandpit, were granites from Eskdale and the south 
of Scotland, small flints, and local and Welsh rocks identified 
by Mr. Ruddy as derived largely from the head of the Conway 
valley The base of the sand is not exposed, but the author 
has no doubt that it is geologically above the grey till with 
Welsh boulders — Observations on the geology of Franz Josef 
Land, by Dr Reginald KcettUtz This paper opens with a 
detailed description of the geography and geology of various 
portions of the archipelago. The bamltic rocks occur in tiers 
from 10 to 70 feet high, and range to a height of 1300 feet 
above sea-level The associated and interbedded rocks consist 
of shale, sandstone, and basaltic tuff The stratified rocks are 
not appreaably altered by the heal of the basalt, which is often 
vesicular both at the base and summit of the tiers From this 
and other evidence the author concludes that many of the sheets 
are contemporaneous flows, and that as the fossil plants and 
ammonites are of Jurassic age, some of the lavas dale back to 
Jurassic time Dykes, sills, and necks are also described The 
Jurassic rocks consist of shales and sandstones; they have 
yielded ammonites and belemnites, a portion of a specimen of 
A /.awoirr/r hating been found embedded in“ba.saltic tuff’’ 
Pebbles of radiolarian chert hate also been found embedded in 
these rocks, and a granite-block, mentioned by Payer as having 
been seen embedded in an iceberg, is believed to have come from 
the same source Tbe raised beaches are very numerous, and 
occur at various heights, from just above sea level to 287, 310, 
340, and even 410 feet, drift wood and bones of seals, walrus, 
and whales having been found on them On Cape Mary 
Harmsworth twelve beaches are seen in a senes one above 
another The entire skeleton of a seal was found on the 
summit-plateau of Cape Neale, together with waterworn stones, 
at a height of 700 fer^t above sea-level The highest waterworn 
pebbles noted were found at nil feet on Cape Flora In some 
coses floe ice at sea level becomes covered over and preserved 
by gravel heaped upon it by the sea , and some of the raised 
beaches seem to consist of a similar mixture of ice and gravel, 
as IS proved by the formation of pitfalls in them where the ice 
melts. Ice masses are also sometimes preserved under taluses, 
avalanches, and slips The ‘‘ ice-cap ” is probably not so thick 
as u generally supposed, and it has little downward movement 
It forms domes on the summits and plateaux, but it seems to be 
a mere mantle on the terraced slopes, as it is rigid and dimpled, 
and dunng warm seasons raised beaches and terraces are 
thawed-out under the ridges. Comparatively few evidences of 
glaciation were met with. Roches moutonnees and roundetl 
bills arc absent, and only in the two valleys separating Cape 
Flora from Cape Gertrude were the rocks planed, scratched, 
and polished Some of the landscape-features, including the 
separation of the group into individual islands, are attributed to 
marine action following lines of fault ’The paper concludes 
with observations on soundings, the temperature of glaciers, the 
sue of icebergs, and the finding of reindeer-antlers by Mr 
Leigh Smith and the members of the Jackson- Harmsworth 
ExpediUon —Notes on ro^ksand fossils fkim Franz Josef Land 
bronight home by Dr, Ktxttlits, of the Jackson- Harmsworth 
Exp^tion, in rim, by & T. Newton, F.R.S , and J. J. H. 
Teall, F.K.S. In this cormnunkation an analysis of the basalt is 
given, which compares closely with those of basalts from Iceland. 
The dHmfkiation of the rocks, prssumably by geyser action, the 
pteaesce of a Mack analcime, pebbles of radiolarian chert, and 
ciyMaU of selenite, probably formed dw ntu in shale, are also 
described. Notes arc given on some of the fossil plants, on the 
dnft'Wood, and on apoMently new species of Intctrammt and 
B 4 Umtntu . — On the OMollisin roeks of Upwarc,'i7 C B. Wedd. 
Hie opinion usually held that the “ Coralline OoUte ” of the 
nofthem quarry at Upwore is of older date than the *' Coral 
Bag” of the sonthem qaany, gains sufqiort firam the work 
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detailed in this paper, although the results of recent excavation 
show that a rock of different lithological character from that of 
the northern quarry probably underlies the rocks of the southern 
quarry A list of the fossils found in the lowest beds of the 
southern quarry includes eleven species not yet found m the 
“ Oolite " of the northern quarry ; a second list compnses the 
fossils found just below the “ Rag'^’ in the “ Oolite ” of the southern 
quarry Both these faunas are intermediate between those o 
the “ Rag "of the southern and the “Oolite" of the northern 
quarry From the results of excavation and other evidence, 
the author considers that the “ Oolite” can hardly be less than 
40 feet thick, and that this rock is geologically below the 
“ Rag ” of the southern quarry 

Edinbukoh 

Royal Society, June 20 — Sir William Turner in the 
chair — In a paper on steam and brines, Mr J \ Buchanan 
discussed the relation of the concentration and the rise of 
boiling point of various solutions of sails, and instituted a com- 
parison between the effect of pressure and the effect of concen- 
tration m producing this rise —Dr W Peddle read a paper on 
torsional oscillations of wires, exiierimental and theoretical In 
previous papers a relation of the form y" {x + a) — b, where 
u, a, b are constants in an) one expenment, was found to 
connect y the range of oscillation with x the number of oscilla- 
tions In the present paper five experimental results were 
given (a) When the wire is subjected to great fatigue, » and b 
are independent of the magnitude of the initial range of oscilla- 
tion , also n becomes unity when the fatigue is great [b) Both 
log and log may lie regarded as linear functions of n in 
each of the scries of experiments made, though both cannot be 
strictly so simultaneously (c) In all of the senes the linear 
function IS such that, when n is unity, b has an absolutely 
constant value This indicates a uuantity which deiiends only 
on the nature of the material of the wire (J) The period of 
oscillation has no observable effect on the results (e) The 
time of inward oscillation over a given range exceeds that of 
outward oscillation In the theoretical part of the paiier a 
simple molecular theory of the action was investigated and was 
found to be in accord with oliscrvcd facts, such as— the result 
(<) given above , the deviation from Hooke’s law , the 
lessening of this deviation (as observed by Wiedemann) when 
an oscilUtion is stopjvcd just short of zero, and again increasetl 
positively , and the relation lielween torsion and set — Drs 
Milroy and Malcolm read a paper on the metabolism of ihe 
nucleins under physiological and pathological conditioni. It 
was found that the effect of nucleins and nucleic acid was to 
increase the number of the leucocytes in the blixid, and also the 
amount of phosphorus excreted in the urine Part of this 
phosphorus must have l>ecn derived from the tissues (.>n the 
other hand, metaphos phone acid had no effect either on the 
leucocytes or on the phosphorus holding tissue An examina- 
tion of pathological conditions in which leucocytosis was present 
showed that in leucocyth®mia (spleno-medullary) the phos- 
phorus excretion was diminished both absolutely .and relatively 
to the nitrogen, while m plumbism the conditions varied only 
slightly from the normal Emphasis was laid on the great 
caution required to be observed in drawing conclusions from the 
amount of alloxuric bodies secreted in cases where increased 
breaking down of the white blood corpuscles is suspected 
Paris. 

Academy of Sciences, June 27 — M Wolf in the chair, — 
General formul.e giving the values of D for which the equation 
/’-D«*’» - 1 IS resolvable into entire numbers, by M de Jon- 
quferes — On the new Giacobini comet, by M Perrotin —Report 
on a memoir of M. LectMmti, entitled “ On the equilibrium of 
on ellipsoidal envelope submitted to a unilorm internal pressure ’’ 
— Observations on the Coddlngton comet made at the Observ- 
atory Algiers with the iS mm equatorial, by MM. Ch. 
Tripled and J. Renaux. — Elements of the Giacobini comet, by 
M. I Logarae. — Determination of a surface by its two fimda 
mental quadratic forms, by M L Rally —On the principle of 
correspondence, by M. H Burkhardt.— On the mixing 

of gases, by M. Von der Waats. Remarks on a note by 
M. Daniel Berthelot.— Reply to the preceding, by M. 
Daniel Berthelot The mstification for the assumption 
erkfebed by M Van dqr Wools is to be found in the cloee 
agreement Wween the results theoretically deduced by its old 
and those <A experiment.— On gaseous mixtures, by M. A. 
L^uc. Remarks on a note by M D Berthelbt — On the 
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mciRc heat of air at constant pressure, i>y M A Leduc 
Remarks on an error overlooked by M. Regnault in his de- 
termination of this constant. The neglect to fully correct for the 
expansion in the calorimeter, causes a systematic error in the final 
result of 0'6 per cent , the value being raised from o 2375 to 
o 2M. — On the radiation of incandescent mantles, by MM. H 
Le Chatelier and O Boudouard In the opinion of the author, 
there is no need to construct a special hypothesis to explain the 
action of the Welsbach burner The emissive power is not 
greater that one, but the proportion of blue, green, and yellow 
radiations far surpasses that of red ; and consequently the pro- 
portion of the energy given out as luminous raaiations is very 
great The absolute value of the luminous enermr thus given 
out 11, however, less than that which would be emitted 
by a black body at the same temperature — Action of hydrogen 
upon silver sulphide, and the reverse reaction, by M H 
Pelabon If the two systems, hydrogen silver sulphide, and 
silver-hydrogen sulphide, are heated to the same temperature, 
the final state is the same in each case provided that the 
temperature be about 350“ C The velocity of the reaction is 
much accelerated by rise of temperature The same state is 
finally reached if the starting system he sulphur, silver, and 
hydrogen —On the heat of formation of lithium carbide, by M 
Guntz. The value ii 3 calories was found by dissolving in 
water pure lithium carbide, details being given of the pre- 
■cautions necessary for the preparation of the latter — On the 
combination of certain organic substances with mercuric 
sulphate, by M G Deoigis The mercuric sulphate reagent 
pves insoluble compounds when heated for a short time with 
‘fatty ketones, ordinary acetone giving an almost quantitative 
yield —On a general method of preparation of mixed carbonic 
ethers of the fatty and aromatic series, by MM P Careneuve 
and Albert Morel The carbonates of the phenols are heated 
either with the sodium alcoholate, or better, with an alcoholic 
solution of certain organic bases, such as pyndinc — On the 
mtro-denvatives resulting from the action ol nitric acid upon 
ouabaine, by M Arnaud A mono- and a di-nitro derivative 
were isolated — On the acids of the essential oils of geranium, 
by MM Klatau and Labbd Anisomeride of mynstic acid was 
isolated from the Indian essence.— Action of cyanamide upon 
chloranil in presence of potash, by M H Imbert The reaction 
is similar to that already desenbeid for bromanil — Contribution 
to the search for manganese in minerals, vegetables, and 
animals, by M P Pichard Manganese appears to be very 
widely distributed A list is given of natural orders of plants 
in which manganese has been found — On the development 
of Acmaa Vtrgtnta, by M Louis Routan — On the lakes of 
Roche dcRame (Ilautes-Alpes), du Laurel (Basse-Alpes), 
Roquebrussane, and Tourves, by M Andri Delebecque — On 
a method of measuring the area of the heart by radiography, by 
MM G Variot and G Chicotot — Improvement in the tubes 
employed m radiography, by M L Bonetti The bulb is 
furnished with a sealed in platinum wire, which can be healed 
by an external current 

Nkw South Wales 

Linnean Society, May 25 —Mr Henry Deane, Vice 
President, in the chair —On a myxomycete new for New 
South Wales, by D McAlpine —A preliminary study of the 
Aftmhracida described from Australia and Tasmania, by Dr 
F W Coding The author has in contemplation the pre- 
paration of a monograph on the homopterous family Mtm 
hiactdit, the Australian and Tasmanian species of which have 
not received much attention — Further notes on Australian 
shtpworms, by C Hedley, A fresh-water shtpworm from Fiji, 
'first brought under notice by Mr T. Steel at the Society’s 
meeting in August 189J is described and illustrated, under the 
name Calobates fiuvtaitlts C saultt, Wnght, in which Teredo 
fragibt, Tate, is included, is also dealt with. This species has 
now been traced from Adelaide, through Baas Btralts to 
Sydney, where a second species, C edax, flounshes, now first 
recogmsed as destructive to wharves in Port Jackson — De- 
scriptions of new moUusca, chiefly from New Cdedonia, by C. 
Hedley. A remarkable new Ptacostytus from Dr. Cox’s col- 
lection, aberrant alike geographically and structurally, is de- 
scribed ; with further consideration on the range of the genus, 
dwelt on in a previous communication, Several molTuscan 
novelties obtained during a visit to New Caledonia are made 
known, inclndmg a new Teinostoma, a Diplewmatina, and an 
Itchaochttm, 
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EVOLUTION OF THE MORAL INSTINCT 
The Ortgtn and Growth of the Moral Instinct. By 
Alexander Sutherland, M A Two vols Pp xiii + 461, 
and vt + 336. (London Longmans, Green, and Co , 
1898) 

M r. SUTHERLAND’S work is thoroughly Dar- 
winian, being based on a huge mass of observ- 
ations which he has selected without apparent bias, mar 
shalled well, and handled judiciously Few books written 
since Darwin’s time on the evolution of the human mind, 
are so thorough and comprehensive and well deserving 
of study. Its chief merit lies in the solid treatment 
by which the writer confirms and extends the masterly 
sketch drawn by Darwin in the fourth and fifth chapters 
of his “ Descent of Man,” but it is also extremely original 
in many particulars , and though somewhat diffuse here 
and there, is interesting throughout Mr Sutherland 
resides in Australia, where it must have been more 
difficult to obtain that ready access to books and 
authorities which European students enjoy, and to 
obtain skilled help in his experiments , he is therefore 
entitled to a proportionate increase of praise and to much 
excuse where he is open to criticism 
The mam argument and the general results of his 
inquiry may be stated in a few words, but the fulness of 
their significance will be imperfectly realised without 
carefully reading the whole of his book They are, that 
a progression in complexity of organisation and faculty 
IS closely associated with the duration of growth, in 
eluding both the embryonic stage and that of im- 
maturity Next, that the duration of growth is closely 
correlated with parental care It is shown that in the 
earlier stages of evolution of a species, the parental care 
IS small, but as higher stages of evolution are reached, 
the amount of parental care successively increases until 
It grows into parental sympathy, and he argues that it 
IS directly or indirectly from parental sympathy that all 
morality proceeds The first of these three steps might 
rank as a corollary to Von Baer’s law, namely that the 
successive stages in the history of each race are hurried 
through during the embryonic life of each individual in 
iL Consequently as the number of sLages increases, the 
length of time required for individual development tends 
to increase also, though not in the same proportion 
because the rate of passing through them may and does 
to some extent become more rapid The author shows 
by a large array of evidence that the above presumption 
IS true, and that this essential basis of his further argu- 
ment may be accepted without hesitation 

Leaving insects aside as creatures of an entirely 
different mental constitution to our own, and as evolved 
along different lines from vertebrates, he begins by 
traang in detail the first appearances of the parental 
instinct in various species of fish He finds — 

Of species that exhibit no sort of parental care, the 
average of forty-nine gives i,o40j0oo eggs to a female 
each year ; while among those which make nests or any 
apology for nests the number is only about 10,000. 
.^ong those which have any protective tricks, such as 
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carrying the eggs in pouches, or attached to the body, 
or in the mouth, (the average number is under 1 xx> ; 
while among those whose care takes the form of a uterine 
or quasi-utenne gestation which brings the young into 
the world alive, an average of fifty-six eggs is quite 
sufficient 

“ It must hence be very evident how much better are a 
few that are tended than a great crowd left without care 
And the first link m the chain of reasoning of this book 
IS that in the struggle for existence an immense premium 
IS placed upon parental care, and that not until this has 
been developed can the higher nervous types become 
possible ” 

There is another well-known way, as he points out, by 
which the life of the young is rendered more secure, 
namely by assuming mimetic characters and thereby 
escaping the observation of enemies But successful 
mimicry leads to nothing further, and therefore does not 
enter into the plan of the present work 

He next examines into the case of amphibians and 
concludes that — 

“Among all the non-parcntal species for which I have 
obtained information the number exceeds 800 eggs, yet 
the average of nine species that show parental care is 
only twenty-seven Among the viviparous species the 
number of offspring declines to ten or less in the year ” 

Up to this point he considers that the story of evolution 
contains no indication whatever of the existence of real 
affect'on, but the true parental sympathy, which is 
destined to play a most important part m the survival of 
the nobler species, arises during the next stage 

Birds and mammals are understood to be developed 
from different points in the scale of reptile life, and the 
character of the protection they respectively give to their 
young differs accordingly borne reptiles incubate their 
eggs, and birds carry on this process of incubation , 
other reptiles bring forth their young alive, and mammals 
follow that method As their respectiv e types advance 
in the scale of intelligence and affection, he shows that 
both birds and mammals present a lengthening period 
of parental protection, but the mammalian method reaches 
far ahe.ad of that of the birds It leads to the monkey, 
to the savage and to civilised man , the other seems to 
rc.-ich Its acme in the bower bird 

In discussing birds, he divides them into three classes 
of progressive intelligence The lowest contains the 
ostrich, emu, &c , which annually lay on the average 
twelve or thirteen eggs , the medium class includes 
partridges, petrels, coots, plovers and pigeons, these 
lay, on the general average, seven or eight eggs , the 
highest class includes birds of prey, parrots, wood- 
peckers, sparrows and finches, these lay, on a general 
average, four or five eggs a year All birds of the higher 
grade 

“hatch out young ones of abject helplessness, and the 
continuance of each species is absolutely dependent upon 
that parent.al love which is poured out in floods of un- 
measured self-sacrifice Among these birds the gracious 
charm of family life is first made fully known, and it is 
no mere chance that, concomitant therewith, comes that 
delight in throbbing melody which proclaims the fullest 
tide of joyous life. In all these genera, with their 
multitudinous species, male and female unite in their 
care for the tender brood, and show, as a rule, a steady 
attachment each for the other Sometimes the male and 
M 
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female brood on the egfjs alternately ; while one is sitting 
the other is not ht off ; but this occurs only in twenty- 
eight per cent, of the genera, and these are on the whole 
of somewhat inferior type. In sixty-five per cent, the 
female alone undertakes the brooding, but the male is, 
throughout, her faithful attendant, feeding her assiduously, 
thnving away intruders, and cheering her with the joy of 
hu tumultuous song. In accordance with the teachings 
of economics, we must regard this division of employment 
as a sign of progress.” . . 

“ That family life, which T. H Green, lu his ‘ Prole- 
gomena to Ethics,* so justly regards as the ultimate basis 
of moral ideals (p. 257) is faintly seen in a few fish , 
It IS not wholly absent among reptiles, but it is for the 
first thne distinctly observaUe among the lower birds, 
increasing ever as the type advances, till we find the nest- 
Ilfs of one of these highier birds to be marked by many 
graces of an indubitably moral character The conjugal 
tenderness of the mated pair, and their unwearied self- 
Sacrifice m ministering to the wants of their offspring, 
are ethically beautiful. Where these appear in an equal 
degree m the human couple, we reckon them as a solid 
fundamental element of goodness M uch else is required 
of man and woman, but it is no slight praise to say ‘he 
was a kind husband and a devoted father,’ or that ‘ she 
was a tender wife and a mother of unwearied love and 
self-sacrifice ’ 

“The family life, which we see so beautifully developed 
in these birds, is like the seed, enclosing within itself the 
full potentiality of all the ethic good to be developed in 
yet later stages, wherein a growing intelligence makes the 
young always more and more dependent upon family and 
social union." 

Similarly in mammalian species, the number of off- 
spring decreases with each successive stage of incre.asing 
intelligence and parental sympathy It not only does so 
in the four orders of monotremes, marsupials, deciduate 
and non-deciduate placentalia, taken as wholes, but also 
when they are severally analysed in much detail It is 
impossible to go further into this subject within the 
space at our disposal. 

The portion of the book thus far noticed, is but a 
small part in bulk of the whole, but it will be of superior 
interest to those who are disposed to argue in a lazy 
offhand way, that after parental instinct had attained the 
level reached in the lower savages, its further evolution 
would be merely a matter of time and of favourable 
conditions. This was, however, by no means the feeling 
of the author, for he has taken very great pains and 
given much anthropological research to trace its actual 
steps. It IS only possible here to give extracts from his 
summary. 

" The process of moral development, as I see it, has 
been a slow dawning of parental sympathy, whence arises 
a simple and natural morality which is strengthened by 
the growth of the sense of duty and other accessory 
developments of sympathy. Out of the morality thus 
engenoered springs whatever is moral in law, though, 
fundamentally, law is not moral but retaliatory " 

One of the most interesting parts in the later portion 
of the book relates to the evolution of the sense of 
chastity In the course of that discussion he treats 
lucidly and with great fairness many vexed questions 
concerning marriage m early times He is m full 
concurrence witft and gives important contributions to 
the present reaction against the excessive but clever 
dogmatisms of McLeniian about the universality of 
marriage by capture, endogamy and exogamy, and the 
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rest. But it is impossible to cope in a short article with 
the wide range of careful inquiry contained in this really 
remarkable book. Yet extensive as it is, some additional 
chapters have been written and afterwards omitted, as 
the authbr informs us. Others, too, might have been 
inserted ; for instance, it would be very interesting to 
trace and describe the origin and purport of supersti tious 
fears in human nature and their bearing on moral 
instinct F G. 


TBE ANIMALS OF ES6EX 
The Mammals, Rtptiles, and Fishes of E^ex. By H. 
Laver Essex Field Club Special Memoirs, Vol. iii. 
Small 8vo Pp viii -I- 138, illustrated (Chelmsford . 
Durrant, 1898 ) 

I N respect of physical conditions Essex is one of the 
most favourably situated of the eastern counties of 
England for the possession of a large local fauna, its 
inland districts presenting vanety of station, while it 
has a large sea-board, forming an estuary into which 
discharge several more or less important rivers In- 
deed, were it not for the pollution of the Thames, the 
fish-fauna of the county would be even larger than is at 
present the case, and would reckon among its con- 
stituents the lordly salmon itself. Among other special 
advantages from a naturalist’s point of view the county 
includes Eppmg Forest, which under its present excellent 
administration forms a sanctuary for wild creatures of 
many kinds And in addition to its natural advantages, 
Essex IS fortunate in possessing a Field Club which 
includes on its working roll many naturalists of high 
capacity. It 1$ to a member of this club that we owe 
the present contribution to a knowledge of the fauna of 
the county 

So far as numerical completeness is concerned, the 
author seems to have done his work tlioroughly , if he 
errs at all, it 1$ in mentioning certain species which 
have admittedly been introduced into the county The 
scientific importance of local faunistic works is not, 
however, to be reckoned by the number of kinds of stray 
cetaceans and other wanderers they record , but by 
pointing out the reason why particular species are re- 
stricted to particular districts, and in w hat respects the 
local lepresentalives of each species recorded differ from 
their kindred in other districts. In lioth these respects, 
the work before us fails to come up to modern require- 
ments , since It completely ignores these portions of the 
subject, and merely gives general notes of little or no 
value on the animals mentioned The work may be, and 
probably is, of considerable interest to the residents of 
Essex, but can lay no claim to a position of any scientific 
importance It may, however, be useful as a foundation 
on which to build a more important superstructure, when 
the naturalist arises who will treat the Essex fauna from 
a broader standpoint 

It IS somewhat unfortunate that the wOrk appeared too 
soon after Mr. Thomas’s revision list of the nomenclature 
of British mammals to admit of the author following the 
new light. In some cases, such as the retention of 
Arvicola for the voles, and of Ltpus timidus for the 
common hare, the author is obviously behind the 
times. It may be uncongenial, but the Sboner amateur 
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naturalists take to follow the lead of their professional 
brethren in nomenrlatural questions (always reserving 
the Scomber team btr" principle) the better it will be 
for all parties. The change is bound to come, and it 
may as well be accepted gracefully. In making a family 
^^Arvicohcice” the author departs from all authority , and 
the adding of the name of its founder to each family and 
order of fishes is an unnecessary redundancy 

The volume is illustrated with several photogravures, 
all of which are excellent from an artistic point of view, 
v(hile several afford interesting glimpses of local scenery 
If It be regarded merely as a stepping-stone towards 
fuller treatment, the work may be welcomed as indicating 
the recognition of the importance of treatises on our 
local British faunas R L 


THE AMERICAN EXCAVATIONS IN 
MESOPOTAMIA 

Nippur , or. Explorations and Adventures on the 
Euphrates By J P Peters Vol i pp xvi -1- 375 , 
vol II pp X -)- 420 (London Putnam’s Sons, 1897 98) 

T hose who take an interest in Mesopotamian excava- 
tions, and in the building up of the history of the 
ancient empires which flourished in the land “between 
the two rivers ” by means of almost undecipherable 
cuneiform documents, will welcome the appearance of Dr 
Peters’ volumes We must, however, wain the reader 
that he 1$ not to expect a thrilling narrative like that 
which the late Sir Henry Layard gave us in his “ Nineveh 
and Babylon,” and “ Nineveh and its Remains,” both of 
which works were published nearly forty-five years ago, 
and he is not to look out for vivid tales of the uncovering 
of the palaces of mighty kings in the presence of hundreds 
of wondering and enthusiastic natives, nor for anything of 
the kind No Mesopotamian traveller can ever hope to 
attract the attention of the reading public as thoroughly 
as did Sir Henry Layard, for there is, unfoitunately, no 
second Nineveh to “discover” , though, by the way, its site 
was not only never lost, but was thoroughly well known 
Moreover, the reader must not expect from Dr Peters a 
scientific work like Dr Oppert’s “ Expedition Scientifique 
en Mesopotamie,” the first part of which appeared in 
1859, for the work which he undertook to do in Babylonia 
and Assyria was not on all-fours with that which the 
eminent French man of science was called uixm to perform. 
Sir Henry Layard’s want of knowledge of Assyrian was 
made up for by the possession of considerable skill in 
writing an easily read and popular account of his travels 
and works , in the early days of the science of Assynology 
when he wrote, he was able to put forward theories which 
in subsequent years scholars like Sir Henry Rawlinson 
and Dr. Oppert were unable even to mention. Dr Peters 
starts, of course, with much better equipment than any 
one of the three Mesopotamian explorers whose names we 
have mentioned, for he has all their experience to help 
him, and an enormous mass of archmological fiicts, which ' 
have been heaped up by several workers, at his free 
disposal. Not with standipg these advantages, his work 
IS not a scientific exposition of the results obtained from 
the excavations by the expedition of which he was the 
director, nor is it a very readable popular story, inteiiest- 
iag by reason of the personal ddtails which it contains. 
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His two volumes are well pnnted and very fairly illus- 
trated, and they have maps, an index, appendices, &c 
Dr Peters must have given much time and attention 
to the work before us, and those who are able to u ade 
through some hundreds of heavily-wntten pages will, of 
course, thank him for it It is not our intention to discuss 
“ Nippur” in detail, for many of the results obUined from 
the excavations carried on at’.the city of this name by Dr 
Peters, and by his distinguished successor Mr Haynes, 
have already been made known by Prof. Hilprecht , our 
object IS only to call attention to the excellent work 
which the Americans have done by establishing a 
Consulate at Baghdad, and by systematically working 
through a site. 

Just as England owes its unrivalled collections of 
Babylonian and Assyrian antiquities in the first instance 
to the private initiative of the British Ambassador at 
Constantinople about the year 1845, so the fine collections 
of inscribed tablets and other antiquities which Amenc.i 
now possesses are due to the pnvate enterprise of some 
of the principal citi/ens of Philadephia The American 
expedition was inaugurated by Mr E W Clark, a 
leading banker of that city, and the scheme was adopted 
with great vigour and good-will by Dr W Pepper , other 
public-spirited men joined them, and their efforts have 
been crowned with such success that up to the present 
time nearly fifteen thousand pounds sterling have been 
expended by America on archreological researches in 
Mesopotamia The chief sue of the work of the Amer- 
icans was at Nippur or Niffer, a city which was situated 
.about fifty miles to the south-east of Babylon, and was 
the centre of a great and flourishing civilisation some 
seven thousand years ago Some of the early explorers 
had ascertained th.it the mounds which marked the site 
of the old city contained remains of buildings, inscribed 
tablets, &c , but the work of digging them out seriously 
did not begin until Dr Peters and Mr Haynes arrived 
on the scene Dr Peters toiled for several weeks at 
Niffer in 1891 and 1892, and succeeded in clearing out 
part of the great Temple of Bel, and in finding a large 
number of inscribed t.ablcts , the two volumes befoie us 
deal practically with the results of his labours In 
1893 Mr Haynes took over the work, and was so for- 
tunate as to light upon a “ find ” of thousands of tablets, 
seals, and other important documents , he was aKo 
enabled to lay bare the ruins of the greater part of the 
ancient city and its temple in such a way that we are now 
able to understand the plan upon which an ancient pre- 
Babylonian city was arranged and built Many tablets 
and other precious objects had, according to the terms of 
the agreement between the Ottoman Museum authorities 
and the Americans, to be sent to Constantinople , but we 
are glad to learn from Prof. Hilprecht’s publications that 
a substantial number have been allowed to cross the 
Atlantic as a reward for the money and labour eif- 
pended by the Americans at Niffer. It is to be hoped 
that copies of all such documents may be made available 
for scholars as soon as possible, and that other cunei- 
form experts in America will follow the example which 
Prof Hilprecht has set them Meanwhile it is to be 
hoped that a successor to Mr. Haynes and Dr. Peters 
ha« been found, and that a good work so well begun 
may be continued 
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OUR BOOK SHELF. 

A Manual on General Pathology for Students and 
PracUttonen By W S. Lazarus I3arlow, B A , B C , 
M D , M R C P Pp. XI + 795- (London J and A 
Churchill, 1898) 

Thp. book before us is a treatise on general pathology, 
from which morbid anatomy is practically excluded 
To the readers of Cohnheim this subject is familiar , the 
author has done well to take such a book as a model, 
and to, so to speak, bring it up to date 

The relation between morbid anatomy and disease has 
never been doubted The study of a dead, dilated, 
hypertrophied and valvularly diseased heart has always 
been held to be of immense value to the student of 
medicine It must be admitted, however, that it bears 
the same relation to disease as a scratched rock 
does to the action of a glacier Both are the more 
or less permanent recoids of a process. However 
valuable such records may be, it must be admitted 
that the demonstration of the behaviour of a heart under 
conditions more or less exactly imitating disease is also 
of great value It is to be regretted that while teaching 
in morbid anatomy is all-sufficient, instruction in experi- 
mental pathology is most often conspicuous by its 
absence A careful perusal, however, of Dr Barlow’s 
work will in no small measure make up for this deficiency, 
and the student of medicine who wants to do something 
more than get qualified in a minimum time, will find it 
very helpful Although the book is ostensibly written 
for practitioners, the reviewer is afraid that its contents 
will only appeal to a relatively small circle of medical 
practitioners, at any rate at present 

It would be impossible in a short notice to even 
enumerate the subjects treated by Dr Barlow The 
chapter on osmosis will perhaps appeal most to the 
general physiological reader , in it is to be found a 
description of the author’s own work in this field of 
research, and also a fair account of the work of those 
who hold different views with regard to the function of 
the epithelium cells involved The pathology of the 
circulation is well handled, but contains little of special 
interest. Under inflammation, chemiotaxis and its 
relation to phagocytosis arc discussed The author 
devotes a chapter to the “ Pathology of Heat Regulation,” 
at the conclusion of which fever, and tissue cnange in 
fever is fully considered Under shock and collapse, 
which are viewed in the light of the recent experiments 
of Roy and Cobbet, transfusion is treated in an original 
manner Chapter xii forms an interesting monograph 
on the pathology of nutntion, which is dealt with ex- 
haustively Chapters on morbid secretion and excretion, 
and the pathology of respiration follow, and the book 
concludes with a miscellaneous appendix, in which, inter 
alia, ptomaine poisoning is briefly considered 
The book is eminently readable, and although the 
range of subjects covered by it is very wide, is not 
wanting in thoroughness Its value is enhanced by the 
carefully compiled bibliogn-aphy which concludes each 
chapter It is somewhat to be regretted that it should 
appear so soon after almost similar subjects have been 
treated either in Allbutt’s “System of Medicine” or in 
Prof. Schafer’s “New Text-book of Physiology,” but 
this IS obviously no fault of the author’s F. W T. 

A Text Book of ^H^mology, including the Anatomy, 
Embryology and Metamorphoses of Insects, tor use m 
Agricultural and Technical Schools and Colleges By 
Prof. Alpheus S. Packard. Pp xvii -f 729 (London 
Macmillan and Co, Ltd New York The Macmillan 
Co, 1898.) 

Dr. Packard has undertaken in this text-book to review 
and epitomise th9 vast literature relating to the structure 
of insects For such a task special quahfications are 
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necessary ; among the rest, unflinching industry, a sound 
judgment, and a first-hand, practical knowledge of the 
subject These qualifications our author exhibits on 
every page. He has worked long and hard as an in- 
vestigator , he has a candid mind , and he has spared no 
pains either upon the collection or the elucidation of his 
materials The critic who tries to be wholly impartial 
may feel compelled to point out a certain slowness to 
draw general conclusions, which is particularly evident in 
the concluding section on the causes of metamorphism. 
This reserve is natural, perhaps laudable, in the writer of 
an encyclopaidii work Dr Packard’s book will be of the 
greatest service to students of insect-anatomy, and almost 
indispensable to future writers on the subject It is a 
great store of well-sifted and carefully arranged inform- 
ation, which will guide the naturalist to many a special 
research which he might easily have passed by m 
Ignorance of its very existence We must not leave the 
impression that Dr Packard has done nothing but con- 
dense into a text-book the work of other men He has 
made out for himself many interesting and valuable facts, 
.and in no part of this treatise does he find himself alto- 
gether remote from his own published researches The 
book before us is handsomely printed, profusely illus- 
trated, and furnished with copious bibliographical lists. 
Together with the very dissimilar treatise by Dr Sharp 
in the “Cambridge Natural History,” it puts the student of 
scientific entomology into a far better position than he 
occupied a year or two ago Dr Packard’s book, like 
Dr. Sharp’s, should find a place in every library which 
includes comparative anatomv, and both should be the 
constant companions of all who occupy themselves with 
the structure and life-histories of insects L C M 

The Mathematical Theory of the Top Lectures delivered 

on the occasion of the Sesquiientennial Celebration of 

Princeton University. By Felix Klein, Professor of 

Mathematics in the University of Gbttingen. Pp. 74. 

(New York C .Scribner’s Sons, 1897 ) 

The four lectures constituting this little book are worthy 
of the great occasion which called forth their delivery. 
Prof Klein uses the particular dynamical problem of the 
top as an illustration of the advantages that may be 
gained by utilising the modem theory of functions in 
applied mathematics. Instead of being content with 
analytical processes, he strives to the utmost to give a 
geometrical form to his formulas, and to make the 
solution intuitive He passes beyond the parameters of 
Euler and Rodrigues to apply to dynamics a system of 
coordinates which Riemann introduced forty years ago 
in the discussion of certain geometrical problems Using 
also Riemann’s method of conformal representation, he 
gives an insight into the inner nature of elliptic functions, 
and shows that his new parameters are what he calls 
“multiplicative elliptic functions”— they miss being 
doubly periodic by being affected by an exponential factor 
when t (the time) is increased by a period. By means 
of these parameters the author attains to a clearer, neater 
and more complete solution of the problem of the motion 
of a body about a fixed point than had hitherto been 
reached, and justly claims that he has resolved the 
problem into us simplest elements. He also deals with 
Jacobi’s famous theorem, that the motion of the top may 
be represented by the relative motion of two Poinsot 
motions (or rotations of a body about its centre of gravity 
which IS fixed) 

In generalising to the full the problem under discussio* 
the author deals with the case when the time, t, by being 
supposed complex, becomes capable of two degrees of 
variation In order to get a geometrical representation, 
he IS led to consider the motion of a rigid bMy in hyper- 
bolic non-EucIidean space. 

The last lecture deals with a top whose point of support 
IS no longer supposed fixed, but movable in a horuontal 
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plane The hyper-elliptic integrals of this more general 
problem are interpreted in a similar way to the elliptic 
integrals of the previous discussion. From the nature of 
the case, in these lectures, an outline sketch of a large 
subject IS all that can be given, but the lines are traced 
by the hand of a master , and for filling in the details we 
must look to the author’s treatise, “ Ueber die Theorie 
dcs Kreisels,” which is now in course of publication by 
Teubner. 

Wtlltam Stokes^ his Life and IVork (1804-1878) By 
Sir William Stokes Masters of Medutne Pp 256 , 
plate 1 (London T Fisher LJnwin, 1898 ) 

Thk memoir before us is an interestingly written account 
of a man whom all physicians respect Stokes was a 
master of medicine, and the inclusion of his biogiaphy 
in this series shows the wisdom of the editor The name 
and work of Stokes are perhaps not .is well-known to the 
modern student of medicine <is they ought to be , this is 
probably due to the fact that not sufficient time h.is 
passed for us to appreciate his work, or rather for us to 
estimate its great value He worked and taught at the 
time when ex.ict methods of physical diagnosis were 
beginning to be applied by the clinician Pathologic.il 
chemistry and bacteriology weic pr.ictic.ally non-existent, 
and clinical thermometry was in its infancy 1 he work of 
Laennec on the stethoscope had attracted the attention 
of medical Europe, and opened up the enormous field of 
the correlation between physical signs and symptoms 
It IS in this particular field that the work of Stokes was 
done, and his treatise on the diaj^nosis and treatment of 
dise.ises of the chest still remains a classic With the 
exception of Laennec’s work, which it consider.ibly ampli- 
fied, this book must be regarded as one of the most 
noteworthy upon this subject which h.-id until then been 
written 

To turn from his professional to his private life, the 
letters which are given us in this biography show us 
Stokes as a cultured Irish gentleman, forming the centre 
of a wide circle of friends The biography is carefully 
written, and will appeal to all those who are interested in 
that epoch of the history of medicine to which its subject 
belongs F W. T 

Practical Organic Chemistry By George Cieorge, F C S 
Pp 94 (London W B. Clive ) 

There is no date on the title page of this book, but the 
preface bears the date May 1898 No scientific book 
should, however, be published without the year of publi- 
cation being printed upon the title-page 

The book is intended “ for the elemenUry and advanced 
examinations of the Science and Art Department” It 
contains a few experiments on the detection of common 
elements in organic compounds, on melting and boiling 
points, organic acids, alcohols, sugars, &.c , notes on the 
methods of examination of mixtures containing organic 
compounds, and on the preparation of some reagents 
used in organic .analysis The volume will thus make the 
student acquainted with the reactions of, and the tests 
for, common organic bodies 

Food Supply a Practical Lfandbook for the use of 
Colonists and all intending to become Farmers Abroad 
or at Home. By Robert Bruce With an Appendix on 
Preserved and Concentrated Foods, by C Ainsworth 
Mitchell, BA. Pp. xvi-f-159 (1 ondon Charles 

Griffin and Co , Ltd., 1898.J 

This is the second volume of the “New-Land” Series, 
edited by Prof. G A J Cole. It is a concise and soundly 
practical manual of farming in which the fundamental 
principles of successful agriculture, and of the selection 
and management of live-stock, are described. It is only 
paying a compliment to the author to state that the 
book contains the kind of information published by 
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the Department of Agriculture of the United States, 
and in such official publications .as the Agncui'ural 
Gazette of New bouth Wales and the Agricultural 
Journal of the Cape As we are at present without 
a central office for supplying information to British 
farmers, it is the more necessary that the means of 
education in the science and practice of agriculture 
afforded by such books as the one under notice, 
should be widely known The volume deals with the 
fundamental principles of most branches of farming, 
and will prove of service in any part of the world The 
forty nine half-tone reproductions of photographs of 
representative anim.-ils, illustrating the chief breeds of 
live-stock, will be of particular interest to farmers 
Royal Gardens, Kew Bulletin of Miscellaneous Inform- 
ation, 1897 Pp 437 -t- 68 (I ondon H M Stationery 
Office, 1897 ) 

The well-known KtU’ Bulletins afford the best of evi- 
dence of the valuable work done at the Koval Gardens 
in advising upon possible developments of the natural 
lesources of our Colonies and dependencies Each 
Bulletin contains a number of plain statements of at- 
tempts made to introduce new and commercially profit- 
,able plants in suitable districts, of improved methods of 
cultivation, and of work that men trained at Kew are 
doing in the various parts of the world to which they 
have gone from the Royal Gardens The Bulletins 
issued in 1897 are collected in the present volume, and 
together they make a w orthy contribution to economic 
botany Among the contents is a long list of publica- 
tions issued from Kew during the yeais 1841-95 This 
record of accomplished work is an eloquent testimony 
of the important part whii h the Gardens take in botanical 
lesearch, and in developing the resources of the Empire 
.Several papers on botanical exploration and enterprise 
are included, and sixty-three pages are devoted to the 
report of the Royal Commission appointed to inquire 
into the condition and prospects of the West India 
Colonies 


LETTERS TO THE EDITOR 
[ The Editoi does not hold himself responsible for opinions ex. 
ptessed by his correspondents Neither can he undertake 
to return, or to coneipond with the writers of, rejected 
nianusci ipts intended for this 01 any other pait of Nature. 
No iiotne is taken of aiionyiiioits lommunications ] 

The Spectrum of Metargon 

We have delayed in replying to Prof Schuster’s letter in your 
issue of June 30 in order that we might make further exMn- 
iiients on the subject We have had the kind assistance of Prof. 
Schuster, who demonstrated to us the close similarity between 
the group of green lines in the metargon spectrum and the 
spectrum of the blowpipe flame We subsequently satisfied our 
selves regarding the similarity of the metargon spectrum and the 
“ Swan spectrum, shown by carbon monoxide in a vacuum 
lube At first Bight, Prof Schuster seems justified in attributing 
that spectrum to the presence of carbon or of one of its com- 
pounds \ et we think that careful consideration of the follow- 
ing facts will necessitate a susjiension of judgment — 

(1) The sample of metargon was mixed wilh twice its volume 
of oxygen, and sparked for two hours in presence of caustic soda 
This sample, intrisluced into a vacuum lube after removal of 
oxygen, still showed the same spectrum. 

(2) A little oxygen was introduced into the gas, and the 
mixture was then admitted to a vacuum tube Oxygen lines 
became visible, but no bands of the so-called " carbonic oxide ” 
spectrum. On removing the oxygen by means of phosphorus, 
the oneinal spectrum appeared with its customary brilliancy 

Thinking it possible that the ordinary spark may not have 
had a sufficiently high temperature to decompose an imaginaiy 
suble carbon compound, a jar and spark gap were introduced, 
and sparks passed through a mixture of metareon with twice its 
volume of oxygen, standing over caustic soda, for six hours. No 
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contraction occurred, and the ipectium of the gai wei opattcred, 
after removing ox;raen. 

(3) An artincialiy made mixture of carbon monoxide and argon 
—about equal volumes of each — was mixed with oxygen. It 
was sparked and exploded It was then further sparked over 
soda for a quarter of an hour. On introdnang the gas into a 
vacuum tube, after removal of oxygen, no carbon lines or bands 
were seen, but only the spectrum of pure argon. 

The bands in the green of metarTOn are exceedingly brilliant, 
and the spectrum w by no means of the character of a subsidiary 
one. It does not appear to be possible to enfeeble them 
relatively to the rest of the spectrum. 

We have found it possible, in hundreds of cases where it was 
necessary, to remove traces of carbon compounds from gases 
evolved in heating minerals — chiefly helium— to remove the 
carbon bands by running " the tune, it by increasing the 
intensity of the current until the aluminium pole melted. The 
green and red bands, under these arcumstances, slowly disappear, 
and the spectrum of helium or of argon, as the case may be, 
shines out “ clean-cut,’’ and shows os bright lines on a black 
background. This process is impossible with metargon , no 
change is produced even after long “ running.” 

We must again call attention to the facts that this gas shows 
the ratio of specific heats t 66 , that it possesses sensibly the 
same density as argon ; and that it is a solid at the temperature 
of liquid air, boiling under atmospheric pressure 
Although, therefore, we are the first to admit that the spectrum 
of this gas requires further investigation, yet, from what we have 
observ^, we provisionally adhere to our ongituil view that it 
possesses the charactenstics of a definite chemical individual 
We would take this opportunity of correcting a misprint in 
the CoMptes rendus, cxxvi. p. 1762, where the wa\ e-length 
5849*6 is attributed to metargon, instead of to neon 
W. Ramsay 
M W Travers 
Ldward C Cvril Baly 
University College, London, Gower Street, W C 


Liquid Hydrogen. 

Prop Dewak's letter in your last issue is such a pronounced 
personal attack on me, that I feel I ought to deal with the 
remarks to my prejudice which it contains, though I will try to 
avoid imitating its tone 

(1) He refers to the statements on which I base my claim to 
the invention of the self intensive method as matter which “ ha-s 
already been refuted ” I should be glad to know when and by 
whom They are clearly numbered l, 2, 3, 4, in my last letter, 
and form the substance of my first. At the .Society of Chemical 
Industry Mr Lennox, though he was present and heard the 
statements repeated, with every omxirlunity of contradicting 
them, did not do so Prof Dewar, far from refuting statements 
1 and 3, did not even deny them ; and his attack on the second 
(respecitng the novelty of the invention) resulted m strengthening 
It, since It showed that he was reduced to building up an antici 
nation by taking material from several different sources, having 
been unable to find any account of the combination before my 
proposal in November 1894 The fourth statement had not 
then been made, as hydrogen had not been liquefied Where 
then has the refutation taken place ? In both his letters to you 
Prof, Dewar keeps all four statements at a very respectful 
distance. 

(2) Prof. Dewar uses the words “accusations which he was 
compelled to withdraw when he met me face to face,” and 
“ when brought to book at the Society of Chemical Industry ” 
It IS quite untrue that I withdrew anything at ail On the con 
irary, I said that " I had nothing to withdraw,” and that my 
assertions were “a simple and direct statement of historical 
facts,” repeating more frequently than is shown in the printed 
leport that the facts were exactly as I had slated them As to 
what took place between Prof. Dewar and his as-sistant if is 
obvious that, not having been present, I could have no know- 
ledge ; and I can only publish what I know of my own know- 
ledge, or can prove by conclusive evidence Deductions from 
the facts must be made by every one for himself, and I reminded 
Prot Dewar that a* I had published no such deductions I could 
not withdraw them. 

(3) I was not, at the time of my communications to Mr. 
Lennox, “ convinced of the generu dishonesty of Royal 
Institution methods*” as Prof Dewar suggests. I regarded the 
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Royal Institution os one of the temples of science, and Mr» 
Lennox as its chief acolyte, who might, perhaps, when my 
offering had been exami^ and found worthy of acceptance, 
introduce me to the fitvonroble notice of higher authorities. 

(4) What I am “ to be understood as saying in the letters you 
have published,” b so clearly set forth in my four numbered 
statements in your issue of June 23, that Prof, Dewar’s doubts 
on the t»int cannot be so puztiing as his question implies. 

( 5 ) Prof Dewar’s acquaintance with patent-law cases in- 
volving a host of partisan expert witnesses and costly counsel is 
too extensive and familuu to leave him m any doubt as to the 
reason why a man without means does not begin a prosecution 
for infringement I could, however, warn the infhngeTS ; and 
this I did The protest having been made, I am still free to^ 
prosecute when circumstancea render it possible and advisable 
to do so, and the present prospects of low-temperature work 
make It by no means unlikely that action may yet be taken 

(6) Prof. Dewar’s admission, referring to Dr Linde’s method, 
which he had just heard described, "that the practicability of 
such a mode of working had never struck him,” was made in 
the opening sentences of his remarks, without any limiting 
qualifications, hut with express inclusion of both “the 
mechanical ingenuity and knowledge of thermodynamics ” m- 
volved . so that Us only fait interpretation is with reference to 
the description that had just been mven of Dr Linde’s combin- 
ation, which is, except in details, the same as mine. The force 
of the admission » not lessened by quoting a subsequent passage 
which refers to one part of the combinaUon Dr. Linde and I 
had invented a combination which made it possible to liquefy 
air without using any other refrigerant than water I*rof Dewar 
admitted that he hna never thought out the whole combination 
Whatever therefore he and others had done with some parts of 
It, when the combination came out he ought to have recognised 
Its novelty, instead of endeat curing to piece it together out of 
old patents and experiments 

(7) Neither M. Solvay nor Prof Onnes claims to liavt 
invented a combination by which continuous free expansion 
from a noxrle is able, without using other refrigerants, to liquefy 
air . so that Prof Dewar misleads bis less instructed readers by 
putting those gentlemen forward as my rivals on the ground that 
they claim to nave used parts of the combination 

My communications to Prof Dewar's assistant were, however, 
of earlier date than any publication of Dr Linde's process 
This is the fact of which, with its corollaries, I had hoped to 
obtain a frank admission from Prof Dewar, and I woula have 
much preferred that the discussion in your columns had been 
confined to the jaunts raised in my first letter Prof Dewar, 
however, instead of frankly admitting my claims, as other 
prominent scientific men have done, or discussing the statemenls 
on which they are based, has seen fit to give his allcnlion almost 
entirely to the more jiersonal elements in the controversy In 
two letters he has called my action “dubious” and “not straight- 
forward, "and has said that either I am “ a singularly dull person ” 
or am consciously imposing “upon the credulity of the world,” 
that I contradicted myself “ when brought to bwk,” and that I 
“ was compelled to withdraw accusations ” which in fact I 
explained that I bad never made, while refusing to withdraw 
anything at all Under these circumstances I think that few of 
your readers will blame me for asserting the justice of my claims, 
though I regret that so much of your valuable space should have- 
been occupied by matters of this nature W. Hampbon. 

July I 


The Distribution of Prepotency. 

No numerical estimate appears to have been made of the 
frequency with which different grades of prepotency are dis- 
tnbuted Breeders are familiar with the fact that certain 
animals ore peculiarly apt to impress their personal characters 
upon offspring, but how frequently and to what extent this 
tendency occurs has never, I lielieve, been investigated The 
following attempt is therefore of interest, though not free from 
objection m minor details In Wallace's Year Books of the 
American Trotting Horses, lists are given (l) of the sires of 
offrpnng, any one of which has succe^ed in trotting one mile 
in 3 minutes and 30 seconds or less, or who has “paced”’ 
(= ambled) the same distance in 3 mmutes and 35 seconds or 
less I (3) of the dams of at least two such offspring, or else of 
one such offsprinf' and one such grandchild A selection was 
made from lists (l) and (3) of sires and dams who were them* 
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«elves fokled before 1870 and who therefore were, or would have 
been, at least 35 vears old at the date of the last Year Book in 
my possession, which is for 1896. This is practically a sufficient 
allowance, giving uy 5 years to the foals in which to make 
their record, and ao years as the limit of the breeding age of 
either parent My selection from hst (t) contained 716 sires, 
and that from list (2) contained 4^4 dams Reducing to per 
centaees, the distinguished oRspnng (standard performers) to 
100 wres and to too dams from these lists respectively, are 
tabulated below, disregarding decimals Thus out of each 


Distrtbuiton of the Parents of Standard Performers. 



too selected sires, we see that 46 produce only one standard 
performer, 17 produce two, to produce three, 7 produce four, 
and 5 produce three. Thus far the distribution of prepotency 
IS not particularly abnormal, and we might have guessed that 
there would be alxiut 3 cases more, none of which would contain 
more than from seven to eight standard performers, but the 
facts are surprisingly otherwise Although the freituency of the 
successively larger families decreases with fair regularity, the 
rate of their diminution is far too slow to be compatible with 
the normal law of frequency Instead of the expected 3 cases, 
each containing six, seven or eight standard performers, we 
find 17 cases of far higher contents Thus in the list of 716 
sires, the number of distinguished ofispring are,— 60 to Bine 
Bull., 7 1 to Strathmore, 83 to George IVsliet, 92 to Haffy Medttim 
and 1 54 to Eleettoneer Making full allowance for the tendency of 
firceders to send the best mares to the best horses, the preixitency 
of the sires mst named is enormous, that of F.leittoneet si^r 
latively so The same results are indicated by the produce of the 
dams, though the figures are less striking oumg to the relative 
fewness of their ofispring A sire produces some 30 foals annually, 
a dam only one, while the period of production is presumably 
lunger for the sire than for the dam Consequently out of the 
list of 494 dams, the three mares Emeltne (f/i), Minnehaha and 
Green Mountain Maui, who produced respectively 7, 8 and 9 
standard performers, seem as phenomenal as the five horses 
mentioned above Again, preTOtcncy is as we should base 
expected, heritable in a marked degree , thus all of the above 
five sires except Blue Bull art sons of " Hamhletonian to,” and 
one of the three mares, Green Mountain Maid, was dam of 
Eleettoneer 

My conclusion is that high prepotency does not arise through 
normal vanation, but must rank as a highly heritable sport, or 
aberrant vanation , in other words its causes must partly be of 
a different order, or else of a highly different intensity, 10 those 
concerned in producing the normal variations of the race In 
a sport, the position of maximum stability seems to be slightly 
changed. I have frequently insisted that these sports or “aber 
ranees” (if I may coin the word) are probably notable factors in 
the evolution of races Certainly the successive improvements 
of breeds of domestic animals generally, as in those of horses 
in particular, usuall} make fresh starts from decided sports or 
aberrances, and are by no means always developed slowly 
through the accumulation of minute and favourable variations 
during a long succession of generations. 

Francis Oalton 


Zoology as a Higher Study 
ThR following, necessanly condensed, comments on Prof 
Ray Lankester’s criticisms may be permitted 

(I) Prof Lankester's views on the citation of authorities in 
text books have been published before To the best of my 
belief “ authontative pubbe opinion,” if it had expression, 
would favour the side of common sense in this matter. A text- 
book, adapted to the needs of the elementary student, in which 
the “ historical method of exposition ” should be followed, and 
each discoverer awarded his due meed of recognition, u an ini- 
pouibility, within reasonable limits of size and cost. Our 
NO, 1498, VOL, 58] 


reasons for omitting all references to authorities really were 
those given in the preface, which I invite Prof Lankester to 
re peruse, not those which he ungenerously ascribes to us 

(2) Where the names of the original authors of figures have 
not been quoted, and the proximate source from which the 
block was borrowed or the figure copied has alone been given, 
the name of the onginal author is, m most instances, a matter 
of no consequence whatever. In a very few cases the omission 
IS regrettable. 

(3) The mam responsibility for the "most astonishing” of 
the errors which Prof Ray Lankester has noticed in the text- 
book, VIZ the statement that ossification occurs in the skeleton 
of Elasmobranchs, rests with me, and not with the two sons of 
VV Kitchen Parker The most astonishing thing to the 
initiated onlooker will doubtless be Prof Lankester’s evident 
confidence that this is an error 

(4) The ‘ ‘ error ’’with regard to the nephrostome of Lumbricus 
IS Prof Lankester's If he will read over that part of the 
“ Text book ” as it would be read by a student, taking the de- 
scription of Neiets as the foundation, he will understand what 
I mean “ Corresponding segment ” is not “ same segment ” 

(5) The criticism of the statement regarding coelome and 

hatmocoele m Peripatus would have lost all its apparent cogency 
had Prof Lankester quoted only three Imes more (see “Text 
book,” vol i p 561) WiuiiAM A Haswfii 

The Nature and Habita of Pliny'a Solpuga 

I READ with much interest Mr Pocock's article on “ Solpuga” 
(Nature, \ol Ivn p 618). It may be worthy of note that a 
species of Galeodes is met not infreouently in Southern Cali 
forma, and is one of the few Arthropodous animals that is bold 
enough to attack and devour the honey bee It enters the hive 
and seizes the bee, worker as well as drone, and soon makes away 
with It Were these Arachnoids as abundant as the Robber- 
flies (Asilid%), they would be ne.xrly as serious enemies of the 
bee-keepers of Southern California as are those insects They 
are not, however, sufficiently numerous to do any serious mu- 
chief, and so are not feared or dreaded A J, COOK 

Claremont, Cal , May I2 


The Weather of this Summer 
In your notice of Symons’s Met. Mag this week, I seem to 
be credited with (discredited by ?) the announcement that this 
summer will probably be wet May I point out that it is one 
thing to announce this, and another to say that in the five years 
ending with the next sunspot mimmum year (say 1901, or there- 
abouts), there will probably be more wet summers than dry ? 
Further, the two rules cited in the notice are based on data 
extending from t8l6, not merely from 1841 
July 8 At EX B MAiDowAtL 


THE NATURAL HISTORY MUSEUM 
''PHE following meinoiial has been addressed to the 
A Trustees of the British Museum — 

Sir, My Lords, and Genilemen,— We, the undersigned, 
liemg persons interested in the science of Natural History, 
venture to address to you the following observations suggest^ 
by the retirement of Sir W H Flower from the post of Director 
of the Natural History Museum (British Museum) 

It is, in our opinion, of great importance to the welfare of 
Natural History that the principal official in charge of the 
national collections relating to this subject should not be sub- 
ordinate in authority to any other officer of the Museum The 
Natural History Collections are in a part of London remote 
from the National Library and the other departments of the 
British Museum , the suMrvision ot these collections and the 
direction of the large staff entrusted with the care of them are 
sufficient to tax the whole energies of any one entrusted with 
those duties For the purpose of facilitating this task and 
avoiding possible friction, it seems to us necessary that the 
Directors should meet the Trustees and represent them before 
Her Majesty’s Treasury as the responsible head of a department, 
and not as a subordinate, 

A position such as we have described was held, to the great 
satisfaction of the scientific world, by Sir William Flower, 
who succeeded Sir Richard Owen , to abolish it now would 
involve a great change of policy We believe that the existing 
system has given satisfaction to the staff of the Museum and to 
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the public Under it the collection* have been »o administered 
as to serve the needs of national education and of scientific 
research in a very efficient manner 

It may be pointed out that the interest* presided over by the 
principal Librarian are totally different from those under the 
charge of the Director of the Natural History Museum, and 
that the same man cannot be expected to understand ox to repre- 
sent adequately the needs of two departments so complex and 
so distinct from one another. The progress which na* been 
made in the Natural History Museum under its present organis- 
ation, especially in regard to iu development as an instrument 
of public instruction and enjoyment, would have been difficult 
under the old system, in which the Head of the Natural History 
Collections had not a position of independence and freedom 
In this connection it is important to remember that the support 
given to the institution by Parliament must be largely dependent 
upon public sympathy and approval Further, it must not be 
forgotten that while the Natural History Museum has been 
developed as a place of public interest it has increased its repu- 
tation as an institution of first-rate scientific impirtance In 
Europe, both by the magnitude and organisation of its collec- 
tions, and by the researches carried on by the staff within its 
walls. 


This statement has already been signed by — 

Right Hon. Sir Edward Fry, 
IRS 

A. B Freeman Milford, C B 
E Onslow Ford, R A. 

Prof A. R Forsyth, F.R.S 

__ . hrancis Gallon, F R S 

Sir Benjamin Baker, K.C MG, Sir Douglas Gallon, K.C B., 


Prof. J ^yley Balfour, F R S 
Prof. Sir Robert Ball, F R S 
The Rev S A. Barnett 
Right Hon Lord Battersea. 
Prof Lionel Beale, M B , 

F. E Beddatd, F.R.S. 

The Duke of Bedford. 


Sir^ Alfred B Garrod, M D , I 
F R S ' 

Prof FranasOotch 
H Rider Haggard 
Prof W D Hi 

S F Harmer, F R S 
Prof. W. A. Herdraan, F R S 


Halliburton, 


r Joseph D Hooker, 
C,.CS I , F R S 


Hill, Science Master, 
Eton College ' 

Dr W T Blanford, F R S ’’ 

Edward Bond, M P , late 
Chairman of the Technical Prof. G B Howes, F R S 
Education Board, LCC Dr E Hull, F.R S. 

Prof. T W. Bridge. Right Hon. Lord Kelvin, 

T. Brock. R.A. G.C V O , F R S. ' 

Prof W P Ker 
Sir John Kirk, G C M G , I 
K C B , F R S. ' 


Dr Horace T. Brown, F R S 
Sir James Cnchton Browne, 

MD,FRS 

Dr. T. Lauder Brunton,F,R S. O H Latter, Science Master, 


. J Eickton, F.R S 
R. Brudenell Carter, F R C S. 
Prof. W Watson Cheyne, 
F RS 


Charterhouse School. 

Prof G. D Liveing, F R S 
Sir Norman Lockyer, K C.B , 

Sir Leonard Lyell, Bart., M P. 
Prof. A. Macalister, F R S. 

Sir W MacCormac, Bart, 
Pres. R C S, 

Dr Maxwell T. Masters, 
FRS. 

The Right Hon Sir Herbert 
Maxwell, Bart., M P., 
FRS 


Prof John , , 

Sir John Conroy, Bart., FRS 
Sir Martin Conway 
Prof D J Cunningham, F.R.S 
Sir William Crookes, F’ R.S 
Prof W Boyd Dawkins,F.R.S. 

Prot James Dewar, F" R.S. 

F. V. Dickins, Regutrar of 

London University Prof. W. C McIntosh, F.R.S. I 

H. E. Dresser, Author of Prof. R. Meldola, FRS 
“ The Bird* of Europe.” Prof L C Miall, FRS, 

Prof. J, C. Ewart, F.R.S P. C. Mitchell, Lecturer < 

Dr Robert Farquharson, NjU?. Biology, London Hospital. 
Prof. J B. Farmer. Dr St George Mivart, F R,! 

Sir Joseph Fayrer, M.D., Prof. C Lloyd Morgan 

F R.S. Sir John Murray, K.C.B, 

Michael Foster, M.D., Sec. F.R S ' 


Foreign Secretary R S. F R S. 
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The Rev. Canon A. M 
Norman, F.R S. 

Prof. W Odling, F R.S 
H. F. Pelham, M.A , Cam- 
den Professor of History, 
and President of Trinity 
College, Oxford. 

Prof W. M F'lmders Petne. 
Prof, G V Poore. 

Prof Sir F Pollock, Bart 
T. C Porter, Senior Science 
Master, Eton College 
Prof E B. Poulton, FRS 
Sir William O Priestley, 
M D., M.P. 

M R Pryor. 

Dr P H Pye Smith, F.R S. 
The Right Hon Lord Reay, 
G.C.S I. 

Sir W Richmond, K.C B , 
R A 

The Most Hon the Marquis 
of Ripon, K G , F R S 
Dr Briton Rivi^ie, R .\. 

Prof W C Roberts Austen, 
C.B , F R.S. 

Sir William Roberts, M D , 
F R S. 

Sir Henry Roscoe, F' R S 
The Hon Walter Rothschild 
Prof. A W. Rucker, Sec.R S 
Right Hon Sir B Samuelsun, 
Bart., M P , F R S 
Dr Dukinfield H Scott, 

R H. Scott, FRS 
A Sedgwick, F R S. 

Prof C S Sherrington, 
FRS 

A E Shipley 

Sir John Win, KCB, 
F R.S 


Dr. H C. Sorby, F.R S. 

The Right Hon. Earl Stan- 
hope 

Sir Flerbeit Stephen, Bart. 

Marcus Stone, R A. 

Prof. Sir George Stokes, Bart., 
FRS. 

Lieut -General Sir Richard 
Strachey, G C S I , F R.S. 

J W Swan, F R.S. 

). J H Teall, F.R S. 

Sir Richard Temple, Bart., 
GCSI.F.RS 

Sir Henry Thompson, 
FRCS,MB 

Sir Richard Thome Thome, 


K.CB,FRS 

Hamo Thomycroft, R.A. 

Dr T E Thorpe, F R.S. 

Everard F im Thurn, C M G 

Prof J W H. Trail, M D., 
F R.S 

The Rev Canon H B. Trist- 
ram, FRS 

Prof Sir William Turner, 

Prof S H Vines, FRS. 

Prof C Waldstein 

Dr. Alfred Russel Wallace, 
FRS 

Prof H. Marshall Ward, 
F R S. 

Prof R Warington, FRS 

Prof F E Weiss 

Prof W F R Weldon, 

Prof T. Westlake, Q C. 

Edward Whymper 

Sir John Williams, Bart , 
M D 

Sir 11 Trueman Wood, Sec- 
retary of the Society of Arts, 


At a meeting of the Standing Committee of the Trustees 
of the British Museum, held on the qth mst , the follow- 
ing letter was directed to be sent to Sir William Flower. 
It IS signed by the Chairman of the meeting, Lord Dillon, 


"British Museum, July % 1898 

“ Drar Sir William Flower, — With profound regret the 
Trustee* accept the resignation of the Directorship of the 
Natural History Museum which, owing to failure of health, 
you have been unhappily compelled to submit to them They 
had hoped that the remaining term of years which you might 
have spent in their service would have enabled you to permt 
the arrangement of the collections so admirably planned and so 
systematically developed by you dunng your fourteen years of 
office, and they cannot but regard your reurement at this 
moment as a real misfortune to the Museum 

“They wish to record their high appreciation of your 

“The rare combination of wide scientific knowledge with 
marked administrative ability and a s^pathetic appreciation 
of the requirements of the uninstructed public has carried you 
through a most difficult task. Under your hands the Natural 
History collections of the British Museum have fallen into the 
lines of an orderly and instructive arrangement which no one, 
whether man of science or ordinary visitor, can examine without 
admiration. 

“Totou, as a worthy successor of Sir Richard Owen, will 
attach tne honour of having organised a Museum of Natural 
History which now occupies a pre-eminent posiUon among all 
the Museums of the civilised world. 

“For these devoted services the Trustees thank you. In 
your retirement you carry with you their lasting gratitude and 
their sincere good wishes. 


“ Believe roe. Dear Sir William Flower, 

“ Yours very truly, 
(Simed) “Dillon. 
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ANIMAL INTELLIGENCE AN EXPERI- 
MENTAL STUDY^ 


M any arc the writers on animal intelligence, but 
few have made comparative psychology a subject 
of scientific investigation by the methods of careful ob- 
servation and of experiment under conditions allowing 
of some control Right welcome, therefore, is Mr 
Thorndike’s experimental study, of which a brief pre- 
liminary notice appeared in Nature a few weeks ago 
(vol Ivii p 372) 

This careful research goes far to confirm the con- 
clusion, to which the present writer has been led, 
that the method of animal intelligence is one of un- 
discriminating trial and error, of orofiting by chance 
experiences, and one which depends on the establish- 
ment of direct associations— a conclusion which is in 
close accord with that reached by Prof Wundt Mr 
Thorndike is, however, somewhat severe in his criti- 
cisms of previous writers in the same field, complains 
that they have made no observations of their own, 
and says that most of the books do not give us a 
psychology, but rather a eulogy of animals “They i 
have all been about animal intelligence, ne\er about 
animal stupidity ” One of the previous writers has, 
however, said “And then, as Mr P G Hamerton well 
remarks, we have to take into account the immensity of 
the Ignorance of animals ’’ Ignorance and stupidity are, 
of course, by no means synonymous But it is the 
former rather than the latter that is so abundantly ex- 
emplified in animal life 

In many of his experiments Mr Thorndike’s method 
was as follows Very hungry kittens were shut up in 
box-cages, 20 inches long by 13 broad and 12 high, and 
food was placed outside within the animals’ sight To 
get out the kitten had either to pull down wire loops 

E laced in different positions in different cages, or turn a 
road button, or press an ordinary thumb-latch, or push 
down a small platform, or simply pull a string stretched 
across the roof These devices (each in its separate 
cage) were so arranged that on the fitting push or pull 
the door opened , and fish was the reward of success 
In other cages two or three distinct actions on the part 
of the kitten were required before the door opened In 
yet other experiments the kitten was released and fed 
directly she either licked herself or scratched herself 
The object of the investigation was to watch and record 
the establishment of associations , and the results are 
plotted in curves, giving the time-intervals between im- 
prisonment and escape in successive experiments 
The curves are far from smooth, as is indeed to be 
exjiected where the internal factors arc necessarily some 
what inconstant, and where the difficulties to be overcome 
by the subjects are different in different cases , but they 
bear out the contention that the method of animal in- 
telligence is to profit by chance experience, and is de- 
pendent on the gradual establishment of direct associa- 
tions. I have endeavoured to extract from some of Mr 
Thorndike’s carefully plotted data a mean curve for the 
method of trial and error, and though it does not come 
out very well, it does serve to indicate that gradual 
sweep towards rapid and assured success, which would 
theoretically result on this method. In contradistinction 
to this the curve of rational procedure is quite different 
I plotted some curves of this type a few months ago, 
after reading Dr. Lindle/s dissertation on “A Study of 
Y\in\ti” {Amer Joum of Psych, \o\ viii No 4) They 
were for ordinary wire-puzzles, and show a sudden leap 
from failure to success when the trick of the puzzle was 
discovered and understood, and after that some slight 
improvement in rapidity of success as the manipulative 
details were mastered. 


SuppUnwi 


Exp«rttn*nul Study of i 

la AnlnuiU ” By Edward L Thorndike. A M 
nt to tho Piytkolo[xc»l Rtvinu, Jont 1S9S } 

NO. 1498, VOL 58] 


(Monograph 


Passing reference may here be made to Dr Lindlej’s 
interesting study above mentioned. He finds by observ- 
ation that the method of the young child is largely that 
of the animal. Tnal and error, chance success, and 
direct association are predominant In older children, 
who are beginning to generalise the results of their 
experience, rational procedure based on a considered 
scheme or plan, makes itself more and more felt F urther 
observation on similar lines will serve to link such 
results as Mr Thorndike’s with the human psychology of 
the text-books. 

To return to Mr. Thorndike’s research The con- 
ditions of his experiments were perhaps not the most 
conducive to the discovery of rationality in animals if it 
exist The sturdy and unconvinceablc advocate of 
reasoning (properly so-called) in animals may say that to 
place a starving kitten in the cramped confinement of one 
of Mr Thorndike’s box-cages, would be more likely to 
make a rat swear than to lead it to act rationally And 
he may further urge that where the string passes out of 
sight and the bolt is hidden from view, the opportunities 
of understanding the situation are excludM All the 
kitten could think would be here’s something loose and 
unnecessary to the normal constitution of a box , I’ll try 
that on chance But although 1 do not deem Mr 
Thorndike’s method so conclusive for the anti rationalist 
view as observation under more natural, and, 1 may add, 
more sympathetic conditions, yet the form of his curves 
affords no particle of evidence for reasoned behaviour 

We may pass over his experiments on dogs and chicks 
with the barest mention They serve to support the same 
conclusions with some differences of detail 

When we come to his psychological explanation of the 
nature of the associations involved, I find much to agree 
with hut somewhat to dissent from Where he argues 
that animals form no free ideas, 1 am heartily with him 
I have myself contended that they are incapable of 
analysing a situation And if in interpreting the facts of 
observation one’s language may seem to imply that the 
sight of an object and its taste are analysed out and then 
associated, this is due to the inevitable analytic form 
which the use of words entails Animals, in my opinion, 
do not analyse in this way, and do not form “ free ’’ ideas 
The utmost that we can allow is that certain elements in 
a complex situation may, under given circumstances, 
predominate in consciousness over others , and this, not 
through any process of abstraction, but from the inter- 
play of the nature of the animal and the circumstances 
of the case 

But when Mr Thorndike says that “the groundwork 
of animal association is not the association of ideas, but 
the association of idea with impulse,” I for one, as at 
present advised, am not prepared to follow him. 

‘ Impulse,” he defines as “ the consciousness accompany- 
ing a muscular innervation apart from that feeling of the 
act which comes from seeing oneself move, from feeling 
one’s body in a different position, &c ” Now in the first 
place this involves the assumption that physiological 
innervation is accompanied by a specific form of con- 
sciousness here termed “impulse” The question is still 
sub judtee But there is, at any rate, much to be said in 
favour of the view that consciousness is directly stirred 
only by afferent nerve-currents, and that the innervation 
process is itself unconscious, though its effects are com- 
municated to consciousness by an afferent back-stroke 
from the motor organs as they move This alternative 
view should, 1 think, have been mentioned, at all events 
in criticising one who provisionally holds it. On this 
view the efferent impulse (apart from its effects) cannot 
be psychologically associated with anything, since it 
IS physiological and unconscious In the second place, 
to suppose that one who holds the impulse as such to be 
purely organic, holds also that “an animal whenever it 
thinks of an act can supply an ‘ impulse ’ to do the act,” 
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«kvours. to say the least of it, of improbability. In any 
case 1 do not recognise it as tnv own view. I hold as 
strongly as Mr. Thorndike that toe efferent impulse (as 
an organic link) is a tine quA non in every case of 
association in animal psychology, and that no animal can 
supply It “ at will ” 

A very interesting scries of experiments were made 
with a view to extracting an answer to the question. 
Do animals imitate ? The question is not so easy to 
answer as it looks. No one with adequate experience 
can doubt that young birds and mammals perform 
actions which, from the observer’s point of view, are 
imitative. The sight of an animal performing some 
simple action is the stimulus which prompts to the per- 
formance of a similar action This 1 have termed 
■“ instinctive imitation " And this Mr. Thorndike would 
not deny to animals, though he would, I take it, deny 
(and not without psychological justihcation) its right to 
be spoken of as imitation, properly so-callrf On this 
basis are founded the numerous cases of imitation by 
suggestion where the sight of an action performed is the 
stimulus to the performance of a similar action A more 
complex case is that of the bird which, hearing certain 
sounds, IS not only stimulated to make sounds itself 
(like a laughing jackass to which one whistles), but 
gradually to make its own sounds resemble those which 
afford the stimuli (like the parrot which “draws a cork”) 
Here it seems that the resemblance itself gives satis- 
faction— in any case the factor of experiential selection 
IS introduced In these cases imitation by suggestion is 
supplemented by a tendency to more exactly reproduce 
the sound which affords the stimulus -a tendency which 
seems to be based upon the innate satisfaction which ac- 
companies the act of reproduction. Thus far, in my 
opinion, animals can certainly go , but even this, it may 
be urged, is only pseudo imitation True imitation is seen 
only where a being of set purpose copies a given model, 
not only reproducing, but intending to reproduce And 
It is the presence of true imitation of this type which 
Mr Thorndike's experiments were designed to test. 
They afford, however, no evidence of it. Cats were 
allowed to see others do the tnck of the box-cage. But 
they themselves, when placed in the cage, took the usual 
time to effect their escape Their exit was no quicker 
from seeing others get out by the performance of certain 
clawings or pushings The experiments do not carry 
complete conviction to my mind, though I regard the 
conclusion to which they lead as probably correct 

Mr Thorndike thinks it likely that the primates 
stand at a higher level in this respect than dogs or cats 
“ If it is true,” he says, “ that the primates do imitate 
acts of such novelty and complexity that only this out- 
and-out kind of imitation can explain the fact, we have 
located one great advance in mental development. Till 
the primates we get practically nothing but instincts 
and individual acquirement through impulsive trial and 
error. Among the primates we get also acquisition by 
imitation, one form of the increase of mental equipment 
by tradition ” My own observations on imitation in 
monkeys are too few and inconclusive to justify more 
than a very guarded expression of opinion 1 lean to 
<he view, however, that there is, even in them, little 
evidence of true imitation of the higher psychological 
type , and that the observed facts may be accounted for 
by a great extension of “ instinctive imitation ” suggestion, 
and behaviour directly founded thereon I hope Mr. 
Thorndike will put the matter to the test of well devised 
experiment 

Several interesting problems connected with the 
psychological interpretation of animal behaviour are 
bnefly discussed, but can only be mentioned here Mr. 
Thorndike accepts the conclusion that in animals 
■^memory ” is simply what has been termed " reinstating,” 
4bd involves no true localisation in time or space “ The 
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annual’s self is not a bcin^ jeokihg Ibtfve'and after.’” 
“ Memory in animals, if one stiU chooses to use the word, 
IS permanence of associations, not the presence of an 
idea of an experience attributed/te the past.” This is 
precisely the conclusion to which the present writer has 
been led On the question whether animals are aware of 
the pleasure or pain that others are feeling, he says that 
the conduct of animals “ would seem to show that they 
do not For it has given us good reason to suppose that 
they do not possess any stock of isolated ideas, much less 
any abstracted, inferred or transferred ideas. These ideas 
of others’ feelings imply a power to transfer states felt m 
opeself to another, and realise them as there.” As thus 
stated I think his conclusion is correct, though he Quotes 
me in an opposite sense. In my later discussion (“ Intro- 
duction to Comparative Psychology,” p, 320) I expressly 
exclude any such ejective transference. 

In conclusion, some apology is perhaps demanded for 
reference to my own observations and conclusions in the 
same field of study. But it is well to preserve historical 
continuity in a topii, and it so happens that Mr. Thorn- 
dike’s work has carried further and extended some of my 
own , and that his leading conclusions are in the main 
confirmatory' of those which 1 have reached In the 
general trend of our opinions we are perhaps more 
essentially in accord than, in some cases, he seems to 
suppose. Even our illustrations are sometimes closely 
similar , both utilising, for example, the consciousness of 
a man when he is playing tennis as illustrating the 
probable subjective condition of the conscious but not vet 
self-conscious animal And this substantial agreement is 
not a mere personal matter Were it such there would 
be no justification for drawing attention to it It shows 
that the method of observation and experiment, on 
different but parallel lines, has led two independent 
investigators to results which are on the whole har- 
monious , and It affords some ground for the hope that 
comparative psychology has passed from the anecdotal 
stage to the higher plane of verifiable observation, and 
that It IS rising to the dignity of a science In any case 
Mr Thorndike’s research is one of no little value, and 
will, I trust, be supplemented by further investigations 
C Lloyii Morgan 


THE FLORA AND FAUNA OF BRITISH INDIA. 

N O portion of the earth’s surface surpasses the British 
Empire in India in the wealth and importance of 
Its vegetable and animal life Not only is there no other 
equally large tropical area that has received the same 
amount of exploration from naturalists, but the territories 
and dependencies of British India comprise regions with 
a marvellous variety of climates, from tropical islands 
like the Andamans and hot plains like the Carnatic, to 
the snows of the Himalayas and the frigid plateaus of 
Tibet , whilst the rainfall varies from the “ record” 600 
inches or more on the Khasi hills to the meagre supply 
that occasionally damps the arid sands of the Sind 
desert, where, frequently, for years m succession, ram is 
unknown The remarkable antiquity of the Indian 
peninsula, the greater part of which appears to have been 
land from the earliest geological times, adds greatly to 
the scientific importance of the fauna and flora. 

Under these circumstances it is not surprising that the 
variety of plants and animals occurring in India should 
be very great There is no other large tropical region 
with which comparison is possible, because, as already 
mentioned, there is none of which the natural produc- 
tions are as well known Europe (3,800,000 square 
miles) has more than twice the area of India (1,750,000 
square miles), but it has a far poorer flora and fauna, 
only about 9500 flowering plants being known to occur 
against 14,500 Indian species; whilst British India 
I and Its dependencies contain more than twice as many 
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species of mammals, nearly three times as many birds, 
considerably over four times as many batrachia, and 
about eight tunes as many rtptiles as the whole of 
Europe. The moths known to be found in Europe are 
|}040 in number, those of India 5600 , and m this case there 
IS no doubt that the Indian list is far from complete 
The interest attaching to the botany and zoology of 
India makes the circumstance noteworthy that two im- 
portant works published by order of the Government of 
Indiaj and at its cost, have been completed within the 
last SIX months. These works are the “ Flora of British 
India” and the vertebrate section of the “Fauna of 
British India.” In neither case is the work exh.austive, 
but each deals with the most important group of plants 
or animals respectively, the “ Flora ” containing descrip- 
tions of all flowering plants, and the “ Fauna” accounts 
of all vertebrate animals It is scarcely necessary to say 
that flowering plants form a much larger proportion of 
the whole flora, than vertebrate animals do of the entire 
fauna , but some progress has already been made with 
an addition to the “Fauna” as originally planned, 
and with the description of the huge mass of Indian 
Invertebrata Except that the plants of the Malay 
peninsula are included in the “ J'lora,” whilst the animals 
are omitted from the “ Fauna,” the British India of the 
two works IS the same, and includes all India proper 
with the Himalayas, Ceylon, Assam, and Burma 
The “Flora of British India” is a work to which Sir 
J D Hooker has devoted many years of his life, and it is 
chiefly written by him, portions having been contributed 
by other botanists, amongst whom are Mr Thiselton- 
Dyer, Mr C B Clarke, Dr Maxwell T Masters, Mr 
J G Baker, and the late Dr T Thomson and Dr T 
Anderson The undertaking may be said to have com- 
menced originitlly by the publication of the first (and 
only) volume of Hooker and Thomson’s “ Flora Indica” 
in 1855 , but the present work, which is on a smaller 
plan, has been brought out in parts, of which the first 
appeared in 1872, and the last, containing the index, in 
November 1897 The whole consists of seven thick octavo 
volumes, comprising altogether over 5000 closely printed 
pages, and containing descriptions of 14,520 species 
The “Fauna of British India” is on a different plan, 
and the completed portion, containing the Vertebrata, 
consists of eight octavo volumes and of over 4100 pages 
Of the eight volumes, one contains the Mammals (402 
species), four the Birds (1626), one the Reptilia (534) and 
Batrachia (130), and twothe Fishes (1418) The whole is 
edited by Mr. W. T Blanford, who is also the .author of the 
volume of Mammals and of two volumes of Birds, the re- 
maining two volumes of the latter being the work of Mr 
E W. Oates , whilst Mr G A. Boulengcr has contri- 
buted the part containing the Reptilia and Batrachia, and 
the late Dr F Day wrote the account of the Fishes 
The first part appeared m 1 888, and the last volume of 
Birds hasjust been issued from the press 
As already mentioned the “ Fauna,” as originally pro- 
jected, was intended to contain an account of the Verte- 
brata alone, and this is now complete But some years 
ago the Government of India authorised an extension of 
the work, on the same plan and under the same editor, 
to certain Invertebrate groups, with the result that up to 
the present time four volumes on Moths, by Sir G F 
Hampson, have been published, with descriptions of 
5618 spiecies ; and one volume on Bees and Wasps, by 
Colonel C T Bingham, Containing descriptions of 995 
Species. Thus at present the series of the Fauna com- 
prises thirtMn volumes No intimation h.as been given 
of any additional parts being in preparation It may 
be hoped, however, that further additions will be made, 
and that, so far as is practicable, both the Flora and Fauna 
may be completely desenbed. A thorough knowledge of 
the productions of India is as important for economic 
reasons as for scientific inquiry. 
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I A KERNER VOS MARILAUN. 

\^E regret to announce that Dr Anton Kerner vors 
» * Marilaun, Professor of Botany in the University 
of Vienna, died suddenly on June 2t in that city fron> 
apoplexy He was bom at Mautem, Lower Austria, 
on November 13, 1831 He acquired at a very early age 
a considerable knowledge of the flora of his native 
province, and had already a good reputation as a 
botanist when still a student of medicine in the Univer- 
sity of Vienna After having taken his degree as Dr. 
Med et Chir , he practised for a short time in one of the 
Vienna hospitals , but finding the medical career not to 
his taste, he accepted a professorship in the Josefs 
Polytechnicum at Ofen, Hungary In 1861 he was called 
to the chair of Botany in the University of Innsbruck, 
which he occupied till 1878, when he succeeded Eduard 
Fenzl as Professor of Botany and Director of the Botanic 
Garden and Museum at Vienna, in which position he 
remained up to his death In 1875 he was elected a 
member of the Imperial Academy of Science of Vienna ,. 
he received the order of the Eiserne Krone in the follow- 
ing year, in recognition of his achievements as a teacher 
and man of science, and was knighted in 1877, when he 
added the title “ von Manlaun ” to his name When 
Eichler, the eminent morphologist, died, the University 
of Berlin invited him to the vacated chair , but Kerner, 
who had always been a staunch Austrian, declined 
Kerner’s principal claims as one of the most prominent 
bot.inists Austria has produced, rest chiefly on his re- 
searches in phyto-geography and biology— tins term to be 
understood in the narrower sense, in which it is so often 
used in Germany Trained frotn early youth to observ- 
ation in the field, thoroughly familiar with the Central 
European flora, gifted with a keen eye for the salient 
features of vegetation and, at the same time, with an 
analytic mind ready to break up the general aspect in 
which a given vegetation presents itself into us ele- 
ments, he was eminently fitted to develop that particular 
branch of phyto-geography which deals with the associ- 
ation of plants in so-called plant formations This doc- 
trine h.ad just then assumed a definite shape through 
Grisebach’s investigations, although it may well be 
traced back to Alexander Humboldt In his book, 
“Das Pflanzenleben der Donaulander” (1863), Kerner 
applied with great success the new method to the vege 
tation of the Eastern Alps and a large part of Hungary, 
which he had explored in numerous excursions In a 
contribution to “Die Ocsterreichisch-Ungansche Mon- 
archie iin Wort und Bild,” which was published under the 
auspices of the late Crown I’nnce Rudolf, he worked 
out in a general way the distribution of the various floras 
within the monarchy, their principal subdivisions and 
their history, and he added soon afterwards an excellent 
map, under the title “ Florenkarte von Oesterreich- 
Ungarn ” If he was early a master of descriptive 
phyto-geography, he was by no means indiffeient to- 
the historical side of the science, as his paper, “ Bei- 
trage zur Geschichte der Fflanzenwanderungen” C1867), 
in which he sided with Forbes and against tirisebach 
and his creation theory, an interesting essay, “ Studien 
uber die Flora der Diluvial-Zeit in den Ostlichcn Alpen ” 
0888^ and several more show Of his biological re- 
searches the most remarkable are those dealing with the 
relations of flowers and insects 

His splendidly illustrated book, “ Schutzmittcl der 
Bluthen gegen unberufene Gkste” (1876), was translated 
into English (“Flowers and their unbidden Guests”),, 
and, no doubt, gave a powerful impetus to the develop- 
ment of one of the most fascinating chapters in 
biology. In fact, I believe, nothing appealed more to 
bis constitution of mind than investigations of this kind , 
for he was endowed with a wonderful amount of imagin- 
ation which, in that inexhaustible field, found ample 
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opportunity for ass^i^ing itself— now divining the explan- 
ation of some puzzle, now losing itself in fanciful flights 
Among his other papers of this categorj\ I may mention, 
as more widely known, “ Kdnnen aus Bastarden Arten 
werden?’’ and “Parthenogenesis einer angiospermen 
Pflanze” (1876) The latter referred to Antennarta 
itlfitna, and the correctness of the construction he put on 
the facts observed has been doubted for a long time , but 
a paper by Dr. Juel, of Upsala, published just a week 
previous to Kerner’s death, must have given him great 
satisfaction if it reached him, as the author confirmed 
fully the disputed points by independent observation and 
careful microscopical investigation Among his papers 
concerning systematic botany may be mentioned one 
under the title, “ Abhkngigkeit der Pflanzengestalt von 
Klima und Boden” (1868), which contains a valuableand 
highly philosophical essay on the section Tubocytisus of 
Cytisus , further, his “Monographia Pulmonariarum ” 
(1878), and a very great mmiber of critical notes, which are 
scattered through his “ Vegetations- Verhaltnisse des 
mittleren und ostlichen Ungarns und angrenzenden 
Siebenburgens” which, began in 1867, run through thirteen 
volumes of the Oesitrretchtsche Botamsche Zettschnft, 
however, without having been completed Numerous 
similar notes are also contained in the “ Schedae ad 
Floram Exsiccatam Austro-Hungancam,” a beautifully 
prepared collection of Austrian and Hungarian plants, 
the issue of which proceeded to Century xxii In his 
investigations into subjci ts of systematic botany, Kemcr 
hardly ever ventured beyond the boundaries of his special 
domain, t e Austria-Hungary and the adjoining districts 
This, perhaps, was partly the cause of his strong tendency 
towards “ Jordanism,” or the excessive subdivision into 
species, of his occasional one-sidedness, such as is often 
found in strictly local botanists, and of the almost com- 
plete absence of any attempt at dealing with groups of a 
higher order and from a broad standpoint. The only 
time he tried a problem of this category, namely in the 
chapter on the “ Stamme des Pflanzenreiches,” or the 
phyla of the vegetable kingdom, in his “ Pflanzenlcbcn, ’ 
ne was rather unfortunate, and he wisely omitted it in the 
second edition. 

His great work, “ Pflanzenleben," well known to the 
English public from the translation by Prof F. W 
Oliver (“The Natural History of Plants”) was in many 
respects the crowning result of his life-long Uliours 
When he undertook to write the book, which was to be 
one of a series of popular treatises on natural history, 
published by the Bibliographische Institut of Leipzig, 
ats plan was to incorporate all his own experiences and 
observations, many of which were only laid down in 
rough notes, to assimilate those of other authors, and to 
produce a standard work which would treat homo- 
geneously all the various phases of plant-life It was a 
tremendous task, and must have heavily taxed his con- 
stitution, which was not over-strong, although he was 
scarcely yet past the pnme of life when he commenced 
U The work is known for its lucid, nearly always 
fascinating and often classic style, its beautiful illus- 
trations, few of which are not original, its fulness of 
suggestive matter, its occasional quaint mixture of truth 
and fiction — of course, unconscious fiction — and its 1 
dependent conception, and little need be said about it 
this place. It is the very embodiment of the genius 
of Its author, and it reflects equally well his strong and 
his weak points. Measured by it, Kerner might appro- 
priately be called the poet-botanist 

Kerner was an excellent lecturer, who raised the sub- 
ject of his lecture high above the ordinary level by 
enlivening the purely morphological and otherwise 
details by constant references to the relations » 
exist between form and function, and also by his bold 
and highly artistic draughtsmanship He was a man 
e^refined culture, but naturally nervous , he came not 
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rarely into collision with others, from the effects of 
which he, no doubt, ultimately suflered most. Many of 
his smaller papers are so scattered or buried in all but 
inaccessible periodicals, and even daily papers, that a 
careful selection and reissue of those amongst them 
which are really valuable is very desirable 

Otto Stapi-. 


NOTES. 

The Cambridge Anthropological Expedition to Torres Straits 
arrived at Thursday Island on April 22 The Hon John 
Douglas, CMC, the Govemoient Resident, did all in his 
(lower personally and officially to advance the aims of the 
expedition, as did also the other Government officials and many 
others The Hon C. T J Byrnes, Chief Secretary, sent a 
cordial telegram of welcome and offers of assistance on behalf of 
the Government. After a week’s delay a start was made for 
Murray Island, and owing to unfavourable weather it took 
another week to traverse the hundred and twenty miles 
between the two islands The Murray Islanders gave Dr. 
Hadilon a sery cordial reception , they appear to understand 
the mam objects of the ex|iedilion, and many of them are 
assisting in various ways A deserted mission-honse is occupied 
os a dwelling, and it has been converted into a temporary 
anthropological ami psychological laboratory, photographic 
studio, surgery and dispensary. All the members of the 
expedition are in good health, and work has commenced in 

Thf French Soci^t^ d’Fncouragement has awarded the grand 
prize of 12,000 francs to M Moissan for his numerous researches 
in chemistry; thepnreof 2000 francs for the experimental study 
of the properties of metals and alloys to M C E Guillaume, the 
prize of 1000 francs for an investigation of albuminoids to M. 
Fleurcnt , a prize of 2000 francs to M Cord fur his work on the 
agriculture and geology of the soils in the department of Lozere ; 
an tiiioura^tmait of 500 francs to M Capredon for his work on 
metallurgical chemistry ; of 500 francs to M A Bigot for his 
work on enamels , of 1000 francs to M Pages for his work on 
the agriculture of the Cental Department , and joo francs to 
M Mazel for his work on the agriculture of the Vivarais 
district 

The Committee appointed in 1895 to examine and report 
upon the various monographs submitted in competition for the 
Loubat pnzes to be awarded in 1898 have issued their report 
to President Low, of Columbia University The monographs 
that were formally submitted for examinatton were the produc- 
tions of eight different authors , of these the committee consider 
as being the most meritorious, and as most fully complying with 
the conditions prescribed fur the competition, the treatise on 
“ Stone Implements of the Potomac Chesapeake Tide-water 
Provinces," by Mr. William Henry Holmes, Curator of the 
Department of Anthropology in the National Museum at 
Washington, and to this author therefore the committee recom- 
mend the awarding of the first prize, value 1000 dollars. In the 
opinion of the committee the second prize, value 400 dollars, 
should be given to Dr Franz Boas, of the Metropolitar 
Museum of Natural History of New York City, for his mono 
graph entitled “The Social Organisation and Secret Soaetiei 
of the Kwakiutl Indians ’’ Specuil mention is also made ir 
the report to a work by Mr Alfred P Maudslay, of London, 
dealing with the archseology of Central America. This worV 
was not submitted for competition, and is not yet in a completi 
state, but its great merit u ’such as to be considered worthy o 
special mention by the committee. 
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Snenct states that the New York City Board of Estimates and 
Apportionment has authorised the reissue of 37S,cx)o dollars in 
t)onds for the construction of buildings for the botanical garden 
in Bronx Park. Work on the museum building is being carried 
forward, the contract calling for its completion early next year 

Prof, von Rontgen has been awarded the Elliot Cresson 
medal of the Franklin Institute of Philadelphia. 

Sir Ceorge Stokes, Bart , F.R S , will deliver his prcsi 
dential address before tlie Victoria Institute at the annual 
meeting on Monday, July t8 

As we go to press the annual meeting of the Society of 
Chemical Industry is being held at Nottingham, under the 
presidency of Dr F Clowes During the meeting the Society’s 
medal will be presented to Dr W. H Perkin, F It S 

The French Botanical Association has elected M G Rouy 
of Asni^res as its president for the year The annual meeting 
will be held from August 3 to 12, and will be devoted to an 
exploration of the environs of Gap, Brianson, and du laiuteret 

Sir Joseph Favrer, Bart , K C S I , !• R S , Ac., has been 
elected a governor of Welluigton College 

The U S Commission of Fish and Fisheries has made 
arrangements for a biological survey of Lake Erie The work 
will be under the direction of Prof Jacob Rcighard of the 
University of Michigan, with whom wilt be associated Dr H 
B Ward, of the University of Nebraska, Dr H S Jennings, 
of the Montana College of Agriculture and Mechanical Arts, 
Dr, J Shaw, of Ann Arbor, Mr. A J Pieters, of the U S 
Department of Agriculture, and a number of other assistants. 
Experimental work will be a prominent feature of the survey, 
and among other problems to be considered are the rate of growth 
bf fishes , the food of young hshes reared from the egg, and the 
changes in their regimen dunng growth , the source of food of 
aquatic rooted plants , the life histones of food fishes reared in 
aquaria or [xinds, and of certain aquatic insects and other in- 
sertebrates, the rate of increase of the plankton as a whole, 
and of Its individual constituents. There will also be systematic 
Studies of the habits, migrations, distribution and food of the 
fishes and other organisms of the lake At the beginning of 
the work Prof Reigbard and Dr Ward will devote a consider- 
able amount of time to plankton problems, especially the per 
feclion of methods and apparatus ; Dr Snow will carry on ex- 
penmental work on the algm , Dr Jennings will undertake 
experimental researches on the protozoa, and Mr Pieters will 
pursue studies of the aquatic flora The summer headquarters 
of the survey will be at the Government hatching station at Put- 
in-Bay, South Bass Island, Ohio Lake Erie affords an excel 
lent field for work of this character, on account of its varied 
fauna, diversified physical features, extensive fishing interests, 
and the recent serious depletion of the supply of certain valu- 
able food fishes. The investigations, it is stated, may ultimately 
be extended to some of the other Great Lakes 

The fourth International Congress of Agriculture will be held 
at Lausanne from September 12 to 17 next, under the patronage 
of the Swiss Department of Agnculture The work of the 
Congress will be divided into the following sections — Rural 
economy, agncultural education, forestry, dairying, stock breed- 
ing, agricultural industries, viticulture, protection of birds, 
insect and other pests. Those who desire to join the Congress 
as members (subscription 20 francs) are requested to send in 
their names to M. S Bieler, Director of the Agricultural 
Institute, Champ de I'Air, Lausanne, before the 15th instant. 
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Copies of the preliminary programme may be obtained in this 
country on application to Sir Ernest Clarke, Secretary of the 
Royal Agncultural Society, at 1 3 Hanover Square, W 

As has already been announced, the autumn meeting of the 
Iron and Steel Institute will be held m Stockholm on Friday 
and Saturday, August 26 and 27 An interesting and varied 
programme has been prepared by the local committee, and 
seven papers have been promised, two being by Swedish 
metallurgists Mr Richard Ackerman, Director (.eneral of 
the Swedish Board of Trade, an honorary member of the 
Institute, and a Bessemer gold medallist, will read a paper on 
the development of the Swedish iron industry, whilst Prof G 
Nordenstrom, of the School of Mines, Stockholm, will submit a 
communication on the most prominent and characteristic features 
of Swedish iron ore mining Mr C P Sandberg will discuss 
the danger of using rails of too hard a nature, whilst Prof. 
W C Roberts Austen, C B , F R S , will describe the action 
of explosives on the tuiies of steel guns. The chemical side of 
metallurgy will be represented by three pipers The first will 
bt by Mr. J E Stead, on brittleness in steel producerl by 
annealing , the second by Prof J O Arnold, of University 
College, Sheffield, on the micro chemistry of cementation , 
whilst the subject of the third paper will be the influence of 
metalloids on cast iron, by Mr Guy R johnson, of Tennessee, 
USA An excursion of twenty days’ duration will follow the 
meeting 

An exhibition of the manufacturing and mineral wealth of 
the various Stales and Colonies of South Africa is to be opened 
at Grahamslown on December 15. It will be divided into five 
groups or sections dealing respectively with raw materials, 
manufactures, mining and machinery, natural history and 
science, and hnt arts The exhibition will remain open until 

It will be remembered that a few weeks ago Dr T E Thorpe, 
h R S , and Dr Oliver, of Newcastle upon-Tyne, were ap 
pointed by the Home Secretary to inquire, as experts, into the 
causes and prevention of lead-poisoning in the Potteries These 
two gentlemen have now been invited by the same authority to 
undertake a similar inquiry into the dangers incidental to lucifer 
match making, and have been commissioned In visit some of the 
factories on the continent 

The states that the International Submarine Tele 

graph Memorial Fund has now been closed, and the following 
amounts have been applied to the objects named University 
College, Gower Street, London, to endow the Pender Electrical 
Laboratory, 5000/ , Glasgow and West of Scotland Technical 
College, to continue annual John Pender Gold Medal, iial ; 
Glasgow University, to provide annual bursary for student of 
Glasgow and West of bcotland Technical College who proceeds 
to Glasgow University, 1650/ , marble bust of Sir John Pender, 
by Mr E Onslow Ford, R.A., to be placed temporarily in the 
Board-room of the Eastern Telegraph Company, and for replica, 
which has been placed in the reading-room of University 
College, Gower Street, London, and pedestals for same, 461/ 

An electrically- worked underground tubular post for letters 
and parcels has been designed by Dr. Alfred Brunn and Mr 
Viktor Takdes, of Budapest, and submitted by them to the 
Hungarian postal authorities It has been decided to lay down 
a trial line from the eastern to the western stations of Budapest, 
and, if a year’s working proves successful, the postal authorities 
will take over the line, and a scheme for connecting twenty-three 
offices on both sides of the Danube will be earned out 
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TuK doctors of Portugal are evidently very much in earnest 
about the medical and sanitary welbbeing of their country, as is 
shown by the number of resolutions earned by them at the close 
of the recently held National Congress of Medicine at Lisbon 
on various subjects which, m their opimon, ate of pressing 
public importance. One resolution called on the Government 
to give effect to the vote of the Chamber of Deputies, that 
vaccination should be made compulsory in Portugal Another 
senes of resolutions had reference to the repression of tubercu- 
losis. The Congress urged that permanent committees should 
be appointed for the purpose of diffusing a knowledge of the 
means of prophylaxis against that scourge. It further recom- 
mended that alt tuberculous patients admitted to general 
hospitals should be placed in special wards. It was also decided 
to appoint a committee to study the question of the establish- 
ment of sanatona for the treatment of tuberculosis in Portugal 
With regard to leprosy, the Congress called upon the Govern- 
ment to organise a system of careful study of the disease, and 
regular teaching of the means of dealing with it ; to take a 
census of the population ; to establish agricultural colonics of 
lepers, in connection with each of which there should be places 
where all the means of combating the disease should be taught , 
to place legal hindrances in the way of marriages between lepers 
and the descendants of lepers , and to educate the poor to 
correct notions as to the hereditary and contagiousness of the 
disease 

Thb Ttmts of Saturday last contained a report of an 
address delivered on Thursday liefore the German Society for 
Public Hygiene by Prof. Koch on the subject of the plague, 
in which he dealt especially with his discovery of a plague centre 
in the Hinterland of German East Africa, whither the disease 
had been introduced from Uganda. After referring to the 
plague centres of Hu nan, Tibet, and the west coast of Arabia, 
in the vicinity of Mecca, the lecturer went on to lay claim to 
a fourth centre in Equatorial Africa. It had been found that a 
devastating disease prevailed at Kissiba, m the extreme north 
west comer of Cierman East Afnca, close to the Victoria Nyanza 
Suspecting that it was the plague, Prof Koch proceeded from 
India to East Africa in order to make investigations With the 
help of Dr Zupitia, who made a special expedition to Kissiba, 
he had been enabled to identify the disease as the bubonic 
plague. In the cose of five persons who had died from the 
disease anatomical preparations were obtained, and the blood 
and lymphatic glands of plague stricken patients were bacten- 
ologically examined All the ordinary features of the bubonic 
plague were present Nine out of ten of those who were in- 
fected died The disease was communicated to rats and to 
monkeys It was found that an outbreak of the plague among 
rats frequently preceded a human epidemic, and, in fact, the 
rat plague might always be regarded as a warning A further 
observation had lieen made, which was of importance The 
inhabitants of Kissiba lived almost entirely on bananas The 
banana groves were so thick that they admitted neither light 
nor air, end were perfect breeding places of the bacillus It 
would be most interesting if physiologists could investigate the 
processes of nounshment and metalxilic change which attended 
an almost exclusive diet of bananas It had been discovered, 
however, that Kissiba was not an original plague centre, but 
that the disease had been introduced from Uganda, aS the re- 
ports of sg^siionaries who resided there showed It had existed 
for a long time m Uganda, but it had recently moved in the 
direction of Budu. Its introduction to Kissiba had been traced 
to a native who had visited a fnend in Uganda. He returned 
home and died of the |; 4 uiie, and of a large number of natives 
who attended his fiinenirmany were infected and perished. It 
was a favourable arcnmstance that for the present Kusiba lay 
somewhat out of the ordinary caravan route 
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D;l Campbell McClure, of Glasgow, desenbes in the 
Dtutschf Miduintsclu WocktmttMrtft a baciUits which he dis- 
‘ covered while making examinations of milk in the laboratory of 
' Dr. Piorkowski in Berlin In the agar plate cultures it formed 
brown granular colonies, which also grew weR'in glycerine agar 
at 37" C , presenting a white appearance, Conffuent in the 
middle and punctate at the margins, and beoOming yellow and 
slimy in three or four days. Milk ueAted With the bacillus and 
kept at 37° C for 48 hours was coagulated .and had a strongly 
acid reaction and an acetous smell. The hppearance of a 
bouillon culture kept for 34 hours at 37’ C. was constant and 
typical, the fluid being slightly turpid-wi^h a considerable 
flocculent deposit on the bottom and sides of the tube The 
bacillus could be stained with the ordinary aniline colours, but 
not with Gram’s solution Cover-glass preparations stained 
with methylene blue showed a great similarity to the diphtheria 
bacillus and the pseudo-diphtheria bacillus of Loffler and von 
Hofmann respectively 

The current number of the Lincet has a note interesting to 
the vast army of cyclists After a “ spin ” along a more or less 
dusty road the cyclut sometimes experiences a dry and sub- 
sequently sore and inflamed throat Headache and depression 
often follow, and the symptoms generally simulate poisoning of 
some kind When the boctenology of road dust is considered, 
these effects are hardly to be wondered at Hundreds of mil- 
lions of bacteria, according to the nature of the locality, are 
found in a gramme weight of dust, and the species isolated have 
included well-known pathogenic organisms Indeed, there can 
be no reason for doubting the infective power of dust when it is 
known that amongst the microbes encountered in it are the 
microbes of pus, malignant nedema, tetanus, tubercle, and 
septicicmia The mischief to riders as well as to pedestrians 
would probably be largely averted if, as nature intendetl, the 
respirations were rigidly confined to the nasal passages, and the 
mouth kept comfortably though firmly shut As iniestigators 
have shown, the microbes in the air seldom pass beyond the 
extreme end of the nasal passage, and consequently never to 
the larynx or bronchial surfaces A useful precaution, there- 
fore, in addition to exclusively breathing through the nostrils, 
would be to douche the nasal cavity, after a dusty run or walk, 
with a weak and shglitly warm solution of some harmless 
antiseptic 

The Berlin correspondent of the British Mtdual Journal 
calls attention to the prevalence of trachoma in the eastern 
provinces of Prussia, where it offen assumes an epidemic char- 
acter, especially among children in the lower schools. The 
authorities are at last fully alive to the gravity of the matter, 
and have determined to spare neither pains nor expense in 
order to stamp out the disease effectually Thus the city 
of Konigsberg has for the last six months employed ten 
ophthalmic surgeons especially for the purpose, and the report 
of their work just published is most satisfactory and hopeful, 
showing os It does by figures the results already accomplished 
In October 1897, of 17,553 school children examined, 5568 
were found to be suffering from trachoma; of these, 1763—10 
per cent of those examined— were serious cases These latter 
were treated, tome in the hospital, some in their own homes, 
and some in special trachoma classes. By the middle of 
February the number of cases had gone down to I3i8, of 
which 345 were serious in character At the date to which 
the report extends— that is, the end of April— there were only 
836 cases, with 333 serious ones The number of special 
oculists has therefore been reduced to six 

The Photographic Convention of the United Kingdom was 
held at Glasgow lost week, and we are glad to find, from the 
report of its proceedings in the British Journal oj Photogro^y, 
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that ao much attention wu paid to the Kientihc aide of photo- 
i;nphy. The Fresldeiit (Mr John Stuart), in the course of hu 
very interesting opening address, laid concerning photography ■ 
“ It hu made the astronomer more than ever master of the 
heavens. By its aid he hu mapped out the starry firmament, 
and been apprised df the existence of stars the moat powerful 
telescopes had failed lo ihow. In the investigations into the 
composition of sun and its corona photography hu been an 

invaluable agent. In <he registration of storms in the body of 
the sun it plays a very important part In the registration also 
of the barometrit and, thermometric variations it is m daily use 

. . Its utility in' microscopic work has been abundantly proved 
of late : bacterial Kience hu made rapid strides by its assistance, 
and every day seems to produce a more startling discovery than 
the day before . , In the medical profession photography 
promises to become one of the most beneficent agents science 
hu as yet placed at the service of the healing art The X rays, 
or radiography, are now an indispensable adjunct in every well- 
equipped medical school, A flourishing society hu been started 
to specialise m this hopeful field, and already developments are 
daily taking place almost beyond our conception ” During the 
meeting a large number of slides illustrative of solar, lunar, and 
stellar photography, radiography, and slides m colours by 
various methods were shown, and everything done tended to 
bring home to those present the almost universal application of 
photography to art and science. 

Wk are glad to leam from Nature Notes that the (>uildford 
Natural History and Microscopical Society have practically 
achieved the object of their memorial to the War Oftice on the 
making of Wolmer Forest a sanctuary for the preservation of 
birds, the War Office having adopted the opinion previously 
expressed by the Commissioner of Woods and Forests, to 
which reference hu already been made in these columns 
The forest came under the management of the Aldershot 
Game Preserving Association in 1895, since which time all 
birds have been strictly protected , no birds, except game birds, 
have been allowed to be shot, and hawks, owls, and other 
birds have been carefully preserved u far u possible The 
heronry has gradually increased from one nest a few years ago 
to about twenty nests now, and nearly fifty young herons flew 
from the nest in 1897 j foxes are also strictly preserved The 
Secretary of the Assixiiation states, however, that to make the 
preservation a success a large area round the outskirts of the 
forest should be included in the scheme for protection, as at 
present the destruction of birds and animals is still carried out 
on private land round the forest. 

The Kew Gardens authorities have many problems submitted 
lo them to solve in the course of a year. Many they succeed in 
unravelling, but occasionally they are baffled The June number 
of the Bulletin places on record one of the most curious of the 
tasks brought before the authorities, and one that they have had 
but little success with The specimens referred to in the follow- 
ing letter, which was received from Mr Kenneth Scott, of Cairo, 
were carefully examined by Dr D. H Scott, of the Jodrell 
Laboratory, who could only conjecture that they were fragments 
of the pale* of some grass “ For some time now malingering 
Egyptian soldiers have been sent m to the Kasr el-Aini hospital 
under my care, suffering from extreme oedema and intense in- 
flammatory injection of the conjunctiva of one or both eyes ; the 
cornea unaffected No discharge from the eye The condition 
IS entirely unlike that which they also produce by putting in the 
juice of Euphorbia, slaked lime, seed of ‘ melocheeya ’ (? Cor- 
ehorm olttonus) and other things. I obtained the specimens 
seat you by covering the eye with a thick collodion dressing so 
as to completely seal it up. The man at the end of five days had 
evidently feared the inflammation might subside, and therefore 
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raised the dressing and renewed the baneful application, part of 
which I found on the face of the dressing lying agamst the eye I 
have been entirely unsuccessful in obtaining here any information 
on the matter, nor have I been able to obtain further quantities 
of the leaf The patient either began to fear the consequences 
of the affisir, or hu stock of the drug became exhausted, as he in 
no way interfered with the next collodion dressing which was 
applied, the eye being quite cured, and the dressing intact after 
a period of five days ” 

Mr J BURn Daw has recently presented to the Kew 
Museum the ingredients of a Chinese prescription purchased by 
him at China Town, San Francisco, particulars of which, as far 
as their identification tan be made out, may be of interest. The 
ingredients include fruit-heads of an Ertocaulon, apparently 
B cantomense This plant has a reputation in China for vanous 
diseases, such as ophthalmia, especially in children, as a styptic 
in nose-bleeding, and in affections of the kidney Spiny hooks 
from the stems of the (lambier ■p\a.TA(U>uarta i^mbier, Koxb ), 
which have astringent projierties, and are mostly used in infantile 
complaints Some very thin transverse sections of the stem of 
Akebta i/uinata, a climbing berberiadaceous plant, also occur 
m small quantities, as well as the bark of Eucomnia uhnoides 
known as the “ Tu Chung " Tonic and invigorating properties 
are ascribed to the latter, and its cost is therefore considerable 
Among other ingredients which have not been identified, are 
crushed flower-heads of a composite plant, and slices of a slender, 
twig-like stem, probably a willow 

Tub Tunes of July 11 states that the sum appropriated by 
Congress for the service of the United States Department of 
Agriculture for the fiscal year ending June 30, 1899, shows an 
increase of 336,300 dollars over that for the fiscal year just 
ended, the principal additions being fur the Weather Bureau 
and the Bureau of Animal Industry Under the Weather 
Bureau provision is made for the establishment of sixteen new 
stations, and the erection of a small building on the Government 
reservation at Sault Saint Mane (popularly known as “the 
Soo’’) 

Engineering has the following interesting note on the most 
ancient steam engine in existence —“The oldest engine in the 
world IS in the possession of the Birmingham Canal Navigations, 
this engine having been constructed by Boulton and Watt in 
the year 1777 The order is entered in the firm’s books in that 
year as a single-acting beam engine, with chains at each end of 
a wood beam, and having the steam cylinder 32 inches in 
duimeter with a stroke of 8 feet, and erected at the canal 
company’s pumping station at Rolfe Street, Smethwick 
During the present year (1898) this remarkable old engine, 
which has been regularly at work from the time of its erection 
to the current year, a period of, say, 1 30 years, was removed to 
the canal company’s station at Ocker Hill, Tipton, there to be 
re-erected and preserved as a relic of what can be done by 
good management when dealing with machinery of undoubted 
quality It is worthy of note that the Birmingham Canal 
Navigations fiivoured Boulton and Watt in 1777 with the order 
for this engine, and in 189S, or 130 years afterwards, the 
company have entrusted the same firm, James Watt and Co , 
Soho, Smethwick, with the manufacture of two of their modern 
triple-expansion vertical engines, to be erected at the Walsall 
pumping station, having 340 horse power and a pumping 
capacity of 13,713,600 gallons per day 

AccoRDINti to the Pharmaceutical Journal, a fresh use for 
seaweed is claimed to have been discovered by a Norwegian 
engineer, who exhibited an invention at the Stockholm Exhibi- 
tion for producing paper-glue, dretsing-gum, and soap from sea- 
weed The first establishment for this liranch of manufimture 
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was, according to hia statement, to be erected in the district of 
Stavanger, but, up to the present, nothing appears to have been 
done in this direction 

The total number of chemical works registered in all parts of 
Germany, according to the latest trustworthy statistics, is 6144, 
the total number of persons employed by them being 125,44a 
Amongst the industries of the Hamburg Consular district which 
have attained to the greatest importance are those for manu- 
facturing various chemical products, such as mlrates, sulphuric 
and nitric acid, sulphates, boracic acid, artificial manures, 
pharmaceutical products, dyeing and tanning extracts, essences, 
and more particularly different kinds of explosives The factories 
in that district now employ altogether some 4000 workmen as 
compared with about 1300 ten years ago, a fact demonstrating 
once more the rapid strides made throughout Germany by most 
blanches of chemical industry during recent years 

Boo iron ore is worked in the province of Quebec, Canada, 
and arrangements are being made (says the Engineer) to ex- 
tract manganese from bog ore deposits in the province of New 
Brunswick. The ore is a soft, wet stuff, containing 50 pet cent, 
of water, and u covered by a thin coating of vegetable earth. 
The depth of ore vanes from 5 feet to 30 feet When dried the 
residuum is a fine black powder, too fine to be treated in the blast- 
furnace, and this has therefore to be made into briquettes, as is 
done with the fine dust from blast furnaces and the finely- 
divided iron produced from low-grade ores by the Edison 
electneal process The cementing material used is kept secret. 
An analysis of the dried ore at 212° F is given as follows, 
metallic manganese, 48 240 per cent ; metallic iron, 5 700 per 
cent ; sulphur, o 096 per cent , phosphorus, trace ; silica, 

I 88 per cent 

The oftiee of the Bureau of Mines at Toronto has issued a 
notice to the effect that the first discovery of corundum in 
Ontario was made late in the year 1896, and exploration work 
earned on under direction of the Government in 1897 shows 
that the corundum-bearing lands have an aggregate area of 
about 50,000 acres The mineral rights over nearly the whole 
of this tract are held by the Crown, and they have been with- 
drawn from sale and lease pending a report on the occurrence 
of the mineral and the methods of treating it, undertaken by 
the professors of the Kingston School of Mining Meantime 
the attention of prospectors, miners, and capitalists is invited to 
the district, and, with a view to its development and the estab- 
lishment of mdustnes in the province for treating and utilising 
the corundum ore, proposals will be received by the Dominion 
Commissioner of Crown Lands until the first day of September 

Prof. Kiknitf-Gerloff criticises, in the Btohgisches 
Centralblatt, Prof. Plateau’s attack on the hypothesis that the 
bright colour of flowers is the principal agent in attracting in- 
sects for the purpose of cross-pollination He maintains that 
the facts support the conclusions of Darwin, Muller, and Lub- 
bock much more than those of Plateau, the general results of 
whose observations he sums up as follows . “ The new is not 

The U S Weather Bureau has published a Bulletin (No 22) 
on the climate of Cuba, with a note on the weather of Manila. 
'The work has been somewhat hastily compiled by Dr. Phillips, 
in charge of the section of climatology at the Bureau, and is 
very useful as showing what information exists, and by giving 
references as to where it is to be found There appears to be 
very little preotse meteorological data obtainable for Cuba, 
excepting for Habana. Observations were begun there by the 
late Prot A. Poey, about 1850, and since 1859 have been 
regularly continued at Belen College. During the ten years 
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1888-1897 the highest yearly mean temperature was 77* 2, and 
the lowest 76* i. The warmest month is July, with an average 
temperature of 82° 4, and the coldest month is January, with an 
average of 70^*3. The highest temperature recorded was loo°'6, 
and the lowest 49°'6. The greatest rainfall occurs in October 
and June ; the yearly average for thirty years was 51 '73 inches, 
but the amount varies considerably in different years. The 
greatest annual fall was 71*40 inches, and the smallest 40*59 
inchea Thunderstorms are of almost daily occurrence in > the 
West Indies, but little damage results from them. Meteoro- 
logical observations have been made for many years at Manila 
Observatory. From tables compiled by Ihxif Hazen it appears 
that the average annual temperature is 80°. The hottest moiub 
is May, with an average of 84*, and December and January are 
the coolest months, each with an average of 77° 'The highest 
temperature recorded was 100*, and the lowest 74* The mean 
annual rainfall is 75*43 inches, of which more than 80 per cent, 
falls between June and October Departures from the average 
are in some instances remarkable, the extremes varying from 
121 to 35 6 inches, while the fall of 61 inches in one September, 
and only 2 inches in another September is still more remarkable 

Prof Klein, of Gottingen, contributes to the Nathnckten 
der K. CeseUschaft der Wissemchajten in Gottingen a statement 
of the arrangements that have been made to complete the 
publication of Gauss’s works, consequent on the death of Prof. 
Ernst Schering, who up till lately has undertaken the work. 
The remaining unpublished papers on .istronomy are to be edited 
by Prof Brendel ! those dealing with Theory of Numbers and 
analysis are taken over by Prof Fricke, of Brunswick , for 
Gauss’s geometrical investigations Prof Stackel, of Kiel, has 
been secured ; Profs. Borsch and Kruger, of the Geodetic 
Central Institute in Potsdam, have promised their assistance 
for papers on geodesy ■, and Prof Wiechert, recently appointed 
Director of the Gauss Magnetic Observatory, is to deU With 
Gauss’s papers on mathematical physics. It is proposed ta 
issue three further volumes and a supplementary index-volume ; 
vol VII will be devoted exclusively to astronomy , vol viii will 
consist of matter supplementary to previous volumes, especially 
theory of numbers, analysis, geometry and geodesy ; and vol ix. 
will be reserved for biographical matter. 

A usrAlLBD report on the growth of sugar-beet, and the 
manufacture of sugar 111 the United Kingdom, is contributed by 
Sir J. B Lawes and Sir Henry Gilbert to the Journal of the 
Royal Agncultural Society. Reviewing the whole of the facts 
that are adduced in the paper, both as to the climate and other 
conditions essential for the production of sugar-beet in sufficient 
quantity, and of sufficient quality, the authors are disposed to 
think that, so far as the production of the roots is concerned, it 
could only be a success over comparatively limited areas, and 
not throughout the agricultural districts of Great Bntam 
generally As to the profits of the sugar factories, if established, 
the cost of roots of good quality would probably be so high as 
to make it doubtful whether, with the present price of sugar in 
the market, adequate profits from the manufimture could be 
expected In conclusion the authors think that if the sugar- 
beet industry is to be established with any prospect of success, 
great caution should be exercised in the choice of the locality 
or localities, and that the undertakings should, in the first in- 
stance, be limited in number and confined to the most suitable 
localities 

The latest issue of the hevtsha of the Russian Geographical 
Society (1897, IV ) contains a valuable paper, by Prof. Mush- 
ketoff, on the glaciers of Russia in 1896. The plan of the 
Russian Geographical Society is to obtain every year, if possibie, 
accurate measurements of the state of a number of glaciers, 
especially in the Caucasus, so as to know with accuracy whether 
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they increate m bulk, or decrease, and to which extent For 
eight goners the measurements extend already for the past 
eight to ten years, and they show that these glaciers have been 
steadily decreasing, their lower ends having retreated at an 
average speed of from 9 to 38 metres every year Taking the 
northern and the southern slope of the Caucasus separately, the 
average speeds of retreat are 22 metres a year for the former, 
and *5 metres for the latter Several new glaciers were dis- 
covered in 1896 by the botanists Bush and Schukin In Turkes- 
tan, the expedition of Lipskiy and Barschevskiy discovered in 
the Hissar Range a great number of targe glaciers, formerly un- 
suspected, the biggest ones lying at the headwaters of the 
Ya^ob River Their lower ends descend to altitudes of from 
10,500 to 11,000 feet, and their nhes he at altitudes of 13,000 
feet and more They are all much smaller now than they have 
lieen formerly, as may be seen from the moraines and debris 
with which they are surrounded Photographs of the Zerafshan 
glacier, which were procured in 1896 by Maslovskiy, show 
that it has considerably decreased since 1881 In Siberia, 
a number of formerly insufficiently-known glaciers was de- 
scribed by Prof Sapozhnikoff ; the mam ones, much greater 
than the well known Berel, belong to the system of the 
Uyelukha mountain — the Katufi glacier consisting of two 
branches, 34 and 4} miles long. The Altai glaciers reach by 
Iheir lower ends the 66oo-feet level Three big ones were 
discovered at the headings of the Bukhtarma, and one in the 
Kimas Range of the South Altai All are much smaller now 
than they were formerly 

The Fauna of the Neocomian Bclemnite Beds of Baluchistan 
IS described (m the “ Pahcontologia Indica”) by Dr hritr 
Xoetling Two plates suffice to illustrate the species, which 
include only Gryphiea Oldham (n sp ), and four well-known 
Neocomian Belemnites A further contribution to the Paloeon 
tulogy of Baluchistan, by Dr Noetling, is entitled “ Fauna of 
the Upper Cretaceous (Maestrichtien) Beds of the Man Hills ” 
As remarked by the author, the species described are of special 
interest, inasmuch as they shed quite a new light on the 
geographical distribution of the Upper Cretaceous fauna 
Seventy-seven fossil forms have been obtained at present from 
the strata, and of these sixty-six have been described specifically 
—of the others only the genus could be determined Twenty- 
three plates are devoted to their illustration No less than 
twenty-four of the species have been identified with forms 
previously described, and these naturally are the more interesting 
They include Hemipiuustcs (two sp ), Ostrea acutirostris, 
Gryphea vesicularis, Picten (Vola) quadruostata, Corbula 
karpa. Nautilus subhrvtgaius, &c. The author concludes 
that the strata (" Hemipneustes beds ”) are of Upper 
Senonian age, and most probably represent the “ Etage 
Maestrichtien.” The fauna bears hardly any resemblance 
tu that of similar age in southern India or northern Africa , it 
belongs rather to the European province of the Upper Cretaceous 
sea. This sea was most probably divided by a comparatively 
narrow land-borner from the sea in which lived the Upper 
Cretaceous fauna of southern India, a view first expressed by 
Dr W. T Blanford. 

The Cephalopoda of the Lower Trus of the Himalayas are 
ilescnbed by Dr. Carl Diener in a recent memoir of the 
Geological Survey of India (“ Palrcontologia Indica”) The 
fossils figured, in twenty-three plates, as in the above-mentioned 
monograph, are mostly Ammonites, together with a few 
species of Nautilus, and one Orthoceras Among the forms 
flescnbed are Prosphittgiles Mala, Pfedtustreemia Mojsisovks, 
NannUts hsHdastanus, Xenaspis ( PiskHuites) Pralambha, 
OpKutras Sakuatala, KoHiHi,ktles Yudishthtra, Ningt/es 
^araha, and Lacanttes stsupala. The work bears evidence of 
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great care, minute study, and research , but it seems a pity that 
generic or sub-generic names coined on a more uniform system 
should not be adopted, even for the sake of the palceontologist who 
confines his attention to the Order of “ Ammonea,” to which 
all the before mentioned forms belong. Dr Diener also describes 
the Permian fossils of the Prodtutus-shaXts, of Kumaon and 
Curhwal These shales are intimately connected with the 
lowest Triassic deposits in the Niti area of the Himalayas, and 
they rest on an eroded surface of Upper Carlxinlferous rocks , 
nevertheless, they contain species of Produttus of late Carbon- 
iferous or Permian type The fossils are figured in five plates, 
and they include the well known European form Athyns 

The Gasteropoda of the Trias of Halstatt form the 
subject of a well-illustrated and important monograph by Dr 
E Koken {Abhandl der K K geol reuhanstalt, Band xvii , 
Wien). Twenty-three plates are devoted to the illustration of 
the fossils, and they include species of Pleurotomarta, Murchi- 
soma, Trochus, Naltca, Chemnt/zta, and other genera , and 
multitudes of sub genera (as most geologists would prefer to 
regard them), but the names of these, which are legion, can 
onlv be appreciated by the specialist, 

Keceni' researches on metallic lithium have shown that this 
metal cannot be distilled in either hydrogen or nitrogen gases, 
vigorous combination occurring in Ixith cases The metals of 
the alkaline earths would appear to behave similarly , so that if 
It should be necessary to heat these substances in an indifTerent 
gas, argon or helium must be employed In the current 
number of the Comptes rendus, M Moissan shows that if 
pure calcium be heated in hydrogen, the metal takes fire and 
burns energeucally, forming the hydride Call,, a transparent 
crystalline substance which is stable at a high temperature 
It behaves as a strong reducing agent, and is violently de- 
composed by cold water, giving off one-seventh of its weight 
of pure hydrogen gas It differs from the corresponding lithium 
hydride in that nitrogen is without action upon it at a red 
heat 

The Cambridge University Press announce a series of mono 
graphs upon matenal obtained by Dr Arthur Willey, Balfour 
Student of the Unisersityof Cambridge, from New Britain, the 
I-oyalty Islands, and other islands of the South Pacific dunng 
the years 1895-97 The work, which will be illustrated, will 
embody the zoological results of the expedition, and will, it is 
expected, be completed in five or six parts The first part (to 
be published in August) will contain the following contribu- 
tions (1) On the anatomy and development of Ptripafus 
nmnr-bfsttanntie, by Dr Arthur Willey , (z) on a little known 
sea-snake from the South Pacific, by {, A Boulenger , (3) 
account of the Phosmidx with notes on the eggs, by D 
Sharp , (4) Afelaprotella sandaleiists, n sp , by Dr Paul 
Mayer; (5) report on the Millipedes and Centipedes, by R, I. 
Pocock , (6) report on the Arachnida, by K I Pocock 

The series of “ Museum Hand books " issued by the Man 
Chester Museum has been added to by a paper on “ The 
Nomenclature of the Seams of the Lancashire Lower Coal 
Measures,” which was read before the Manchester Geological 
Society in January last by Mr Herbert Bolton Many students 
will doubtless be glad to have the paper in its present handy 

From time to time we have noticed papers, chiefly of local 
interest, dealing with the Hereford earthquake of December 17, 
1896 We understand that Dr, Davison’s detailed report will 
shortly lie published by Messrs. Cornish Bros., Birmingham, 
provided that a sufficient number of subscriptions be obtained 
to defray the cost of printing. 
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We have received from Mesirs. H. W. Cox, Ltd , their price 
lUt of induction coilt and apparatus for producing X-rayt. In 
It is to be found full particulars as to the prices and capabilities 
of the specialities of this firm. 

The current number of the/oirmo/of tha Society of Arts 
contains the first of the series of Cantor lectures, by Prof. Noel 
Hartley, F R S , on " The Thermo-Chemistry of the Bessemer 
Process. ’’ 

The additions to the Zoological Society’s Gardens during the 
past week include two Vervet Monkeys (CtrtopUhtcut lalandit) 
from Natal, presented by Mr W. Champion , a Great Wallaroo 
(Matropus rtbuslus) from South Australia, presented by Miss 

W Jackson ; two Hedgehogs {Ertnaceut, sp. inc ) from 

North Africa, presented by Sir Harry Johnston, K C B ; a 
European Pond Tortoise {Emjit aritfulana), European, pre- 
sented by Mr. A H Cocks, an Algerian Tortoise (Ttttudo 
thera) from Algeria, presented by Mr G H Gude t a 
Sulphurous Snake (PArynanax tuipAureus), a Deadly Snake 
{LacAesi! atrvx), a Centipede from Trinidad, presented by Mr. 
R R. Molej a Lataste’s Viper ( Pi/ero D/ar/i) from Algeria, 
presented by Mr. Carl Hagenbeck , two Yellowish Finches 
{Sycahs luteo/a) from Brazil, presented by Mr F L’hoest ; an 
Arabian Baboon (CynocepAa/us Aamadryas) from North Africa, 
a Grey Parrot (Pstttacus ertlAacus) from West Africa, a 
Swainson’s IjoxxV.tti {Trtcheghssns mw: Aollandut), two Pen- 
nant's Parrakeets (Platycercus elegant) from Australia, a Thick- 
necked Tree Boa (Eptcraiet cetuhnt), a Corals Snake (Coluber 
carats) from Tnnidad, deposited ; a Giraffe (Gtraffa came la- 
pardalts, i ) from Senegal, eight Lateral White-eyes (Zasterops 
lateralis) from New Zealand, two Indian Tantalus (Pseuda- 
tantalus lemocepAalus) from Indut, two Spotted Pigeons 
(Columba maculosa), a Burmeister’s Cariama (Chunga bur- 
metsieri) from Argentina, four Wandering Tree Ducks (Dendra- 
cygna arcuata) from the Fast Indies, purchased , a Puma (Felts 
concolar), two Batbary Wild Sheep (Ovts tragelapAus), a Butrhel 
Wild Sheep (Ovis iurrhel), born in the Gardens 


OUJi ASTRONOMICAL COLUMN. 

COMETAKV News — In the Astronomische NeuArichten fNos. 
3501 and 3504) we find the ephemerts for both of Perrine’s 
comets, namely March 19 and June 14 The former, which is 
situated in the northern part of Auriga and is visible tor the 
greater part of the night, is gradually receding from the earth 
and becoming faint Its ephcmeris for the present week is — 
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Perrine’s comet, discovered on June 14, is, however, rapidly 
increasing in brightness and is getting near the sun, rendering 
observation somewhat difiicult towards the end of this month 
lU ephemeni for the week, as calculated by Dr. Berbench, is— 
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mcreMing in brightness and moving eastwards. .. 

approach Mars very closely on July 19, their positions dtSenOR 
in R A. and Declination by only I 9m and o *0 r«peotivelyp as 
computed by Herr Thrsen. Its ephcmeris is as feilowi : — 
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Comet Giacobini, though moving rapidly northwards as 
regards decimation, is becoming now a faint object, being one- 
half the brightness it was at the time of its discovery. 

SiARS HAViNt. Peculiar Spectra.— In a tactcA Harvard 
Callage Ctttular (No 32) Prof Pickering publishes a list of 
stars the spectra of which are described as peculur Most of 
these have great southern deciinatiuns, so we give below a 
short list of the few that can be observed in these hhitudes 
The stars were all discovered by Mrs Fleming in her regular 
examination of the Draper Memorial photographs 





-1- 6 1309 





. Typ* I bright. 

7 . Pecilur” Ywlrfito 


> 95 ' 30', Ul. -I- I'lr 
. Peculiar Variable 
Type It 




Two other stars with great southerly declinations, A.G C 
1414$ and 14686, show spectra with bright and dark hydrogen 
lines. In the former 116 and Hy are variable On June a, 1893, 
they were bright and superposed on a broad dark band. On 
April 17, 1895, and March 17, 1896, these lines, bke the other 
hydrogen lines, were dark In the latter star the hydrogen 
Imes were also varmble On May 20, 1892, H6, Hy and H3 
were dark On Apnl 3, 1893, Hfl was bright, and on April at, 
1895, 116 and Hy were bright. Hf and Hy were dark with 
the edge of greater wave length apparently bright 


A careful study of the spectra of some of the bright southern 
stars has enabled Miss Cannon to increase the number of 
stars containing the additional hydrogen lines first seen in 
Puppis Thus in A G.C 17572, 3995, 4027, 4202 and 4544 
are present and dark. In A. G.C 8631 and 22763 the lines 
4037, 4203 and 4544, and the bands 4633 and 46% are present 
and bright In the stars A G C 10863, 32748 and 22843, the 
hydrogen lines 3925, 4027, 4202 and 4544 are present anddark, 
and the bands 4633 and 4688 are bright In the last two men- 
tioned stars, and also in A G C 9311, 26 Canis Majoris, the 
band 4633 is described as being double. 


The Constant op Aberration and Stellar Mao 
Nil UUES — In determining the constant of aberration ^ stars 
of different magnitudes, using the well-known method of Iwxdt, 
Prof Doberck finds (i4j/r AatAp , 3504) that the values decrease 
as the magnitudes decrease. Thus, using stars averaging 4‘4 in 
magnitude, the value of the constant he obtained was 20'" 639 + 
o" 075, with stars averaging 5 -4 it was 30" 430 ± o"-o^ and 
with those of 64 magnitude the value was ao"'385 ± o"X)66. 
Prof Doberck suggests that perhaps this fact may explain differ- 
ences in the values obtained at different observatories, such 
differences being always m excess of their probable errors. 


The Eciipsed and Un-ei lipsbd Son —In (he BulUHn 
de la liOctHi Astronomique da France (for July), M. DeskndMs 
gives an account of the methods he adopts in (diotogiapl^ig 
the entire chromosphere of the sun. As this beaRtifoT method 
has been previously published, we need only draw attention to 
the very fine phototypes which illustrate the magufioent 
results that he has so successfully obtdned. for the 

same month contains two reproductions from Prof. (^mpbeU's 
negatives of the solar corona obtained in Indu this year. 



July 14, 1898] 


NATURE 


259 


Although thew do not give us the details as seen by the unaided 
tw, or as photographed on a small scale, they serve to show 
the structure of the lower corona. It is difficult, however, for 
reproductions such ss these to do justice to the original nega- 
tives, as much of the fine detail is lost in the process Prof 
Campbell, it will be remembered, was stationed at Jeur, and his 
chief instrument was a large photographic telescope of s inches 
aperture and 40 feet focal length, the instrument being fixed, 
and the photographic plate made to follow the sun. 


THE PLANKTON OF LAKE MENDOTA. 

'T'HE natural history of small lakes has long offered a mo; 

promising field for research in an important department of 
biology, VI* the inter relations of species of plants and animals 
in the struggle for existence, and the dependence of both upon 
the physical factors of their environment As compared with 
the majority of land and sea area.s, a small lake constitutes a 
relatively perfect “ unit of environment,” the different elements 
of which can be determined with an accuracy impossible in most 
other cases It is on this account, we suppose, that the detailed 
study of lake plankton has rapidly gained so many votaries 
since the lines of quantitative invegtigation were laid down by 
Dr Zachanas and his pupils In America, especially, the m 
sesligalion of lacustrine plankton has been taken up with zeal 
by a considerable army of workers, the vast network of lakes m the 
basin oftheSt. Lawrence and the upper reaches of the Mississippi 
providing unrivalled opportunities for the most diversified m 
quines. The latest ’ conlribution upon this subject is at least 
as interesting as its predecessors, and we propose here to give .n 
short account of Piof Btrge's principal results 

Lake Mendota is a sheet of water 6 miles m length by 4 in 
width, of moderately uniibrm depth, varying from about 18 to 
34 metres, and without any large afliuent During the winter 
the lake is usually frozen over for three or four months, in the 
present memoir Prof Birge gives an account of the Crustacea of 
the plankton of this lake He deals firstly with the seasonal 
and annual changes in the frequency of the Crustacean con 
stituents of the fauna, and secondly with (he horizontal and 
vertical distnbution of the total Crustacean population and of 
the individual species In each case he discusses the nature md 
influence of the various factors which operate m the production 
of the observed changes Serial observations and collections 
were made during a period of two and h half years 
Nwlecting isolated individuals, the Crustacean fauna of I.ake 
Mendota consists of eight well represented species, which maj 
be grouped as (a) perennial and (h) periodic The perennial 
group includes three species of Copepoda (Diaptamu^ Ore- 
gottensts, i^clops breftsptnosus and C Laukarltt), and two 
speciei of Oadocera {Daphnta hyalina and Chydorus splurruus) 
The periodic group consists entirely of Cladocera (viz Daphnta 
puiex, D relroturva, and Diaphanosotna brachyurum) 

Prof. Birge shows by an elaixirate series of curves and figures 
that the Crustacean population undergoes a cycle of seasonal 
changes which is regularly repeated m successive years— thrie 
periods of increase alternating with three periods of decrease 
in the course of each year The maxima occur in spnng (May), 
midsummer (July), and autumn (September and October); the 
imnima in winter (December to April), early summer (June or 

imer(late7 ■ * 

IS by far th. „ , , 

to the rapid and preponderating increase of Cyclops brevtsputesm 
The summer depression is due to a subsequent rapid decline m 
the numbers of this specie*. Renewed reproductive activity on 
the _piart of other perennial species leads to the midsummer 
m^mum, which is succeeded by a slow decline, reaching a 
point of greatest depression towards the end of August During 
this period of decline most of the periodic species are intro- 
duced, but their numbers do not, as a rule, compensate for the 
' T in the number of the permanent species In this 


le periodic forms are the dominant 

of dlfe summer population The September nse is caused 
dilefly by the multiplieation of Dapknta of all species and of 
The rapidity of the subsequent decline to the winter 
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minimum is dependent on a number of different conditions, such 
as the abundance of the periodic forms present, the rate of fall 
of temperature, storms, &c It varies therefore m successive 
years But while the absolute number of Crustacea present, and 
the rapidity of the seasonal changes themselves, vary consider- 
ably in successive years, it is undoubtedly an interesting fact, 
clearly established by Prof. Birge’s researches, that the general 
character of the vicissitudes of the floating population of the 
lake u remarkably constant from year to year. 

The pnncipal factors which determine the numbers of Crustacea 
in different years are, according to Prof Birge, (l) food supply, 
both quantity and quality, (2) temperature, and (3) competition. 
It would appear that of these factors, the temperature of the water 
exerts a greater control over the number of Crustacea than does 
the food, since the number of Crustacea falls ofl in autumn 
while food IS still abundant The influence of temireraturc is 
felt through its effects upon the reproductive powers of the 
Cnisiacea, increased warmth favouring rapid multiplication 
So far as the food supply of the Cru.tacea is concerned. Prof, 
Birge assures us that the actual quantity of microscopic plant- 
life in Lake Mendota is almost always in excess of the demands 
of the Crustacea A scarcity of food is brought aUiut by changes 
m the quality rather than in the quantity of the alg.x present, since 
some forms are more available than others as food for particular 
species or stages of Copepods or Cladocera For example, young 
Crustacea are quite unable to eat Cerattunt on account of its 
large size and its hard shell , consequently the regular pre- 
dominance of Ceraitum in the late summer is one of the pnncipal 
causes which brings about the .annual decline m the number of 
Crustacea at this season of the year The Cladoceran Chydorus 
remains scarce while diatoms or Ceraitum are the predominant 
alg.T, hut abounds when the place of these aig.e is taken by 
Schizophycca; or Anabteua In seasons when the inedible 
filaments of lyngbya predominate, there is a marked reduction 
m the numbers of all Crustacea present, except Dtaplotnus, which 
manages to maintain its numbers by combining great locomotive 
|X>wers with effective means of catching food 
btjually interesting is Prof. Birge's account of the vertical 
distribution of Crustacea in the lake at different seasons. In 
winter, corresponding with the homothermous condition of the 
water, the Crustacea are uniformly distributed , but in summer 
the formation of the ‘Mhermocline ’’ (or boundary between the 
upjier stratum of warm, and the lower stratum of cold water) 
leads to a distinct stralificatinn of the Uke into layers inhabited 
by different types The lajers undergo changes in thickness as 
the* thcrmocline descends and these changes affect the dis- 
tribution of the Cruslacea to a marked degree Moreover the 
layer of cold water below the ihermocline becomes largely 
exhausted of oxygen by the decomposition of dead plants and 
animals which sink into this stagnant zone , and it is on this 
account, rather than on account of the difference in temperature, 
that the layer lielow the thermoclme becomes largely destitute ot 
Crustacean life Insect larv.?, however, such as Coreiifra, 
may nevertheless be found in considerable number below the 
thermoclme, obviously because they can carry a stock of air in 
their breathing tubes 

Space will not admit of furiher references, but ive have per- 
haps extracted enough from this excellent memoir lo justify our 
opening remark that the careful study of lake plankton is well 
worth the expenditure of time and labour such as Ihc author of 
the memoir before us has clfarly devotcrl to It W f. 


DE^sTRUCTION OF THE FRENCH OBSF.RV- 
ATORY IN AfADAGASCAR 

A N interesting account of the destruction of the French 
Observatory in Madagascar is contributcel by M F Colin 
to a recent number of Cosmos 

In October 1895, after the rupture between the Governments 
of France and Madagascar, the colonists and missionaries of 
the former country were requested to leave Antananarivo. 
The observatory of Anil>ohideni|x>na, belonging to the French 
Catholic Mission, was entrusted to the care of the Prime 
Minister l>y the priest Mgr. Cazet, together with all the instru- 
ments The two natives, who acted as computers, were instructed 
to continue the series of observations commenced in 1889 
Matters went well and quietly for a time ; but after about nine 
months had elapsed a rumour was circulated by an Indian, a 
British subject, to the effect that the Ficnch before leaving had 
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hidden a lot of war materials m the cellars of the obsrrvaloi^. 
After a thorough inspection an electric battery was found m the 
cellars However, the absence of instruments of destmction 
did not allay the suspicions, especially as the story was told at the 
time the French soldiers were approaching AntanAnarivo 

In August, the Madagascan Government sent M Ramarosaona 
to make a complete search over the observatory He found in 
the north tower siv cases with the following inscription on them 
“ I'roduits chimiques et photographiques, Brewer Frires, Pans,” 
and at once concluded that this was the ammunition, deciding 
that the two copper mounted telescopes were the] cannons, and 
he announced his discovery to the Prime Minister with much 
pride The Prime Minister, however, knew that the instru 
menls were really telescopes and not cannons, and expressed 
the wish to look through one On seeing how clearly distant 
objects could be observed, he at once concluded that the 
instruments were used for watching the manceiivres of the 
French soldiers All suspicious instruments and boxes were 
then taken to the palace , inspectors were frequently sent to the 
observatory to try and find the hidden war materutl, but to 
no effect 

Finally, in September an order was issued from the Queen 
that the inhabitants of the neighbouring villages were to take 
the instruments and furniture of the observatory to the college 
at Ambohipo, and to destroy the observatory, in order that the 
F rench, who were advancing on the town, should not find a single 
shelter With all jiossible speed the tw o men in charge dismounted 
as many instniments ns possible, and packed them ready for 
transixirt. The inhabitants, however, were already in the build 
mgs breaking down windows and doors, so that many insttu 
ments were broken, and others disapiieared The meteorological 
observations were eontmned up to the last moment, and much 
credit IS due to the two assistants, who were indefatigable in 
their efforts to save ns much ns possible 

Soon after the destruction of the observatory, of which only 
a few feet of the walls were left, the French arnved, and an 
engagement followed between them and the Madagascans , and 
the position of the latter became so bad that llicy had to 
esca^ to AntanAnarivo, leaving behind them (heir cannons and 
ammunition, which were afterwards used b) the French to 
bombard the (lalace 

The next day an insjiection was made of (he instruments at 
the college, but most of them were found to have been 
damaged in transport , so much so, that it was either a case of 
sending them to France to be mended, or of replacing them by 
new ones, Most of the other instruments that were taken were 
returned, and in some cases money was sent to compensate for 
damages 

The observatory had been at work for a little over six years, 
and during that time very important oliservationsm meteorology, 
astronomy, magnetics and geodesy had been made A subscrip 
tion IS now open for a new observatory and for the College of 
France at Antananarivo, and in all probability the new 
observatory will be dedicated to the memory of the Soldiers 
killed in Madagascar 


TIDES IN THE GULF AND RIVER ST 
LA WHENCE 

have received a copy of a pajier ' read before the Royal 
Society of Canada, giving a general description of the 
results of the tidal observations which are being carried out in 
the St Lawrence under the direction of the Canadian Govern- 
ment In Naturk of April 23, 1897, an account was given as 
to the ongin of this survey and the manner in which the opera- 
tions were being conducted by Mr Kell Dawson, the officer in 
charge of the work, under the direction of the Marine Depart 
ment of the Dominion. One of the principal objects of the 
survey is to obtain, by means of self recording tide-gauges, data 
for computing trustworthy tide-tables for the use of the 
navigation. 

Tide tables for two of the stations — Halifax and Quebec — 
have been issued for the last two years, and for St John for the 
present jrear Owing to the great variation of the rise and time 
of the tides at different parts of the Gulf, the pamphlet affords 
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an extremely interesting study of tidal conditions. The regu- 
larity with which the tide proceeds to Quebec after it has once 
entered the mouth of the river is in great contrast with its 
character while In the Gulf 

The variation in the period of time which the tidal undula- 
tion occupies in crossing the open Gulf is twice as great as the 
variation in the period between Anticosti and Quebec, where 
Ihe distance is double The mam set of the tide is along the 
deep water channel of too fathoms, which continues up the 
river to the mouth of the Saguenay, 130 miles below Quebec 
Along (he 240 miles from St Paul Island in Cabot Strait to 
Anticosti Ihe tide is propagated at the rate of 43 miles an 
hour , whereas over the 450 miles from Anticosti to Quebec the 
rate is SaJ miles an hour The variation in the range of the 
tide at different parts of the fjulf and river is even more varied 
At some of the stations and in the Atlantic the range lif from 
4 to 5 feet At Magdalen Island, in the middle of the Gulf, 
and flJso in parts of Northumlierland Strait, the rise is almost 
imperceptible , while at Quebec and St John Ihe range is 26 
ana 32 feet The wind is also found to have a material effect 
on the range and time of the tides, which are delayed or ad- 
vanced from li to 2 hours in some parts of the Gulf, according 
to Its direction and force The pamphlet is accompanied by a 
map of the Gulf and several tidal ffiagrams 


* THE DUKE OF DEVONSHIRE ON 
UNIVERSITY EXTENSION 
A C 0 NFF:RENCE on University Extension was held in 

Cambridge la.st week, and on Thursday, the second day of 
the proceedings, the Duke of Devonshire presided, and delivered 
an address, yiorliuns of which, taken from the Ttmes report, we 
reproduce — 

LoCAI Ex I KNSION Cot I El'.RS 

The most important outcome of University extension dutiifg 
the last few years has been the light which It has thrown oti the 
imssibilit} of coordinating, where the circumstances are favour- 
able, various forms of adult education A few weeks ago his 
Royal Highness the Prince of Wales opened the new buildings 
of the University Extension College at Reading, and the pretfenbe 
of a large and distinguished body of representatives of tne 'Uni- 
versity of Oxfoid showed the deep interest taken by the sister 
University in this new institution, which is the direct result of 
the University extension movement aided and supported by 
municipal contributions, local generosity, and the sulisidies of 
the neighbouring County Councils. Special local circumstances 
and the encouragement given by the Board of Agriculture have 
given a particular character to the organisation ol the Reading 
College , but the essential fact in its rapid and stnkmg growth 
has bwn the part played by the repiesentatives of the University 
in organising and stimulating local effort and in educing out of 
various elements a new type of educational institution which 
associates municipal and local activity with University traditions 
and presUge The successful growth of the Exeter University 
Extension College, which stands in a close relation to the Uni- 
versity of Cambridge, and largely owes its increasing educational 
importance to that connection, is another proof the value of the 
services which the Universities are rendering to this branch of 
national education The differences in the organisation of the 
Reading and Exeter Colleges show how wisely the methods of 
University extension work have been allowed to adapt them- 
selves to the various conditions of distinct locabties The 
opemtionsof the University syndicates have been happily marked 
by a judicious sense of the need for elasticity and freedofn in 
educational organisation, coupled with an earnest care for high 
aims and for a high standing of teaching A good beginn^ 
has also been made, in close connection with the University of 
Cambridge^ at Colchester, where the new University Extension 
Oillege will, it may be hoped, render excellent educational 
service to the municipality and surrounding neighbourhood. 

A VlNDlCATIOK OF THE EXTENSION MoVBMBN^. 

Apart from providing guidance and stimulus in studies for 
those who would otherwise be deprived of them, the Umversity 
Extension colleges and courses have proved of great advantage 
to many who desire to keep up their intellectual interests and to 
refresh their knowledge Teachers in the various c^es of 
: schools, public and pnvate, are among those who nave hod 
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reuon to be grateful for the efforts made by the Universities to 
extend these educational opportumlies And stimulus given to 
the teachers reacts most beneficially upon the schools and pupils 
under theu care In educational as in all work it is necessary 
to have patience m awaiting results The best results of an mi 
proved system of primary or secondary education are not those 
which are the first to show themselves And in course of time it 
IS probable that the number of persons desiring to avail them 
selves of oi^rtunities fur continuing their education within 
easy reach of their own homes and m the leisure hours of life will 
steadily increase In the circumstances of our own country, where 
momentous issues of Imperial policy constantly turn upon the 
popular vote, it is of high imi>ortance that we should encourage 
ty all the means in our power the growth of educational organisa- 
tions which are providing dia|iassionate instruction in the duties 
of modern citiienship and diffusing that kind of knowledge 
which 11 necessary to the formation of a discriminating judgment 
We do not believe that it is possible to indoctrinate busy 
people with a systematic knowledge of a dozen or fifteen sub 
jects, to understand any one of which would rcijuite a pre 
paratory knowledge of many years. But it is possible to aid 
intelligent students in every rank of life to gam the elements, 
the gist, of liberal culture, and to obtain that insight into the 
vast complexity of human affairs which is the salutary safeguard 
of intellectual modesty and the best protection against hurried 
and partial judgments It is in training and providing the 
teachers for this great and difficult work of adult popular edu- 
cation that the Universities are rendering one of their highest 
services to the country By equipping and sending out these 
intellectual missionaries, men of high purpose and of high cul 
ture, they arc really guiding a national movement I-et us nut 
Ullage that great educ.itional enterprises realise tliemsehcs 
meoMnically— that the merely fortuitous combinations of County 
^Councils or other public authorities will suffice to secure all that 
IS wanted in the training of citizens for citizenship Material 
aid of this kind is indispensable It is a mark ol local interest. 
It secures the further development of that local interest But 
by Itself It IS insufficient What is really indis^nsable is 
leadership. The man, or group of men, must he forthcoming 
who, m each centre of population, will take the lead and guide 
the various forces which are at our disposal into wisely chosen 
channels of systematic effort And it is one of the highest 
duties of the Universities to tram and to send forth such men, 
to give them moral support in their difficult labours, and to 
attach to their enterprise the weight of academic jiresiige 


The Influence of HydrostcUtc Pressure 
DOTH field observation and experiment have conlributtd to 
^ our present knowledge of the physical causes of geyser 
eruption The natural history of geyser regions has been sum 
marued by Weed (School of Mines Quarterly, New York, 1890, 
vol. XI No 4, p 389), and the experimental work by Andre.o 
(Nmes Jakrbuch fur Mm Geol uud Pal , 1893, Bd 11 p i) 
Weed concludes that geysers occur only in acid volcanic rocks, 
and along natural drainage lines where meteoric waters accu 
mulate for discharge. The source of heat is conceived to be 
escaping hot vapours from slowly cooling lavas, the only known 
geysers occurring m regions of recent volcanic activity New 
geysers originate by the opening of new waterways along fissure 
planes in the rock, and such new orifices of overflow are con 
tinually fomii^ to compensate the diminution m activity of 
oli^r vents Tne cause of the intermittent spouting which dis- 
tii^uhes the ty{dcal geyser was originally stated by Bunsen 
^Tyndall 1 “ Heat as a Mode of Motion " ; Appleton, 1888, 
p. 168) ; the boiling point of water rises with increased pressure, 
hence decreases from the lower end of a water filled tube up 
ward If wafer of a lower stratum, nearly, but not quite, at the 
boiling point, be lifted by the entrance of steam from below to 
a level of less pressure and lower boiling point, “ the heat which 
, it peateites is In excess of that necessary to make it boil. This 
. cacess of heat is instantly apptied to the generation of steam 
the cr^nmn is lifted higher, and the water below u further 
reUeved. More steam is generated, and from the middle down- 
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wards the mas;, suddenly bursts into ebullilion The water 
above, mixed with steam clouds, is projected into the atmo- 
sphere . . ” (Tyndall, / c , jip 169-170) 

The accuracy of Bunsen's theory was early confirmed by 
experiment, and the only mechanism necessary to produce geyser 
eruption is a tube filled with water, open above and heated 
1 below Many further experiments have been made, however, 
with a view to explaining the variations observed in the penoil 
and interval of geyser eruptions, the relative amount of steam 
and water, and the effect of artificial simulants in hastening 
eruption Andreie’s experiments were directed toward the 
mutation of Beale’s (“ U S (.eologieal Survey of the Tern- 
tones, 1S84,” vol xii part 3) types, a classilication based on 
the form of the basins and the relation of the periods of steam 
and w.ater in the eruption It is noteworthy that in most of 
these experiments, the apj-iatatus recommended has an open 
basin above, which retains the water thrown out and permits it 
to fojv back, into the gejser tube 

in I’eale's classification no mention is made of the nature of 
the geyser spring during the interval of quiescence , in some 
cases there is continuous overflow or discharge, in others there 
IS no overflow except during eruption As it may be shown 
that this fact of the presence or absence of hydrostatic pressure 
at the geyser vent has an important hearing on the conditions of 
eruption, the writer would suggest a classification based on this 
eery simple distinction , it is a singular fact that in the published 
descriptions of geysers this point has been frequently over- 
looked If geyser waters represent meteoric drainage, they are 
affected by the laws of hydrostatic equihbrium In such case a 
lube continuously overflowing is in a distinctly different class 
from one which throws off its waters to join the superficial 
drainage to the sea only during the period of its occasional or 
intermittent discharge The first case is represented by such a 
geyser spring as “ Excelsior,” in the Yellowstone Park, a 
violently Ixuling cauldron in the hill slope, continually discharg- 
ing vast volumes of water into the pond below, which in turn 
drains into the Firchole River , the Great Geyser of Iceland, 
and the Rotomahana Geyser (destroyetl by the Tarawera eruption 
in 1886) of New Zealand arc other tyiies of the continually 
overflowing class “ Old Faithful " is the type of the second 
cla.ss , its waters may be seen in violent ebullition a few feci 
below the orifice of the vent, but overflow takes place only 
during eruption 

Any ap^ratus designed to imitate accurately eilber of these 
must be provided with a supply reservoir having subterranean 
connection with the geyser tube, by which water may siphon in 
to replace that discharged Obviously this replacement take* 
place in nature if the water, as asserted, is meteoiic, and 
governed by the same laws that determine the loci of springs, 
the natural method of such teplacemcni is by the action of 
gravity In the case of Exeelsior, this subterranean compensa- 
tion IS continuous , the effective head of water at the orifice of 
exit IS fairly constant in the case of Old haithful the water- 
column IS in equilibrium, and replacement oecurs only after 
each eruption, when this equilibruini has been disturbed by 
the ejection of the column 

Experimental Demonstration 

A simple device to illustrate this process was described by 
G. Wiedemann (Wiedemann's Annaten, xv , j8g2, p 173) and 
mentioned by Andrcte (I c , p 4) Wiedemann made no 
geological comparisons, the apparatus having been constructed, 
for class-room illustration m physics , and most of the geological, 
experimenters have used back flow apparatus, without supply 
reservoirs The essential parts of Wiedemann's apparatus are 
a water column heated below, ami a supplj-iube entering this 
column and connecting it with a reservoir of cooler, superficial 
waters When the excess of steam generated has thrown out 
the mam column, cooler water filters in through the supply 
lube, and fills the geyser tube to the level of the reservoir For 
effective and regularly repeated geyser eruptions, the reservoir 
level must b« maintained a little below the height of the mouth 
of the geyser tube. 

The accompanying figure illustrates Wiedemann’s apparatus, 
as It has been used by the wnter. The dimensions are la. 
follows • capacity of each flask, one quart , length of main 
geyser tube 4 feet, dumeter (outside) 5/16 inches , diameter of 
basin 2 feet j the bottom flares funnel wise from the centre 
slightly, and is provided with a J-inch outlet tube t. The 
lower flask rests on a sheet of wire-netting over the flame of a. 
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four' or lix-tube Bunten burner, and the bum , 
bottle are unpported above on a wooden frame. The bi^n U 
of imc, and may be raised or lowered so that the mouth of the 
geyser tube it flush with the bottom of the bum or raised 
above it as shown. The supply tube is recurved slightly at the 
^om of the flask, so that the cold leU which siphon in from 
the reservoir will not be directed against the glass wall of the 
and break it The reservoir bottle is connected by rubber 
tubing with the supply tube, so that the bottle may be freely 
raised or lowered to various levels indicated by the dotted 
lines a, k and c. 


Exteriment t —"Old Faithfur Type. 

When heat is applied below, the reservoir level being at a, 
fter about 14 minutes an eruption takes place, charactensed 
by violent ebullition in the fluk below, ejection of the water 
column to a height of about 4 feet and of a mixture of steam 
and water for a few seconds longer ; then the water level in 
sudcfcnly, a stream is seen to ^ 


flowing into the lower flask from the curved tip of the supply, 
tube, the cooling of the base of the column la ftccompanico by 
ondensation of steam and downward auction, the water 




to level a again and a period of repose fellows It should be 
noted that i? the level of the cooler water m (he reservoir is at 
<s, the expanded warmer water in the gCjrser tube is fomewhat 
above a. The process described is repeated at regular inter 
vals of about li minutes, the duration of each eruption being 
about 30 seconds. If the water in the reservoir be not renewe<L 
it gradually becomes warmer and the intervals are of shorter 
duration In this case, or with the reservoir level somewhat 
higher, as at k, and the geyser mouth raised above the basin, as 
shown in the figure, we have m miniature the conditions of 
"OldFaitWiiL” i 

ExperrnutU 2 Excelsier” Type, 

The conditions are altered if we raise the reservoir level to 
the poinf shown in th« flgure, namely, just above the height of 
the geysw mouth (r) In such case there Is contimioui osrer- 
flow of the hot water, and if the outlet tube / be left open, I 
this will ooothiuaUy flow off ; this over-flow must be constantiy 


Case there will be a dome*shaped mats of hot water continually 
boiling up and overflowing at the geyser’s mouth, as m the case 
of the Excelsior Gevser. Now at this stage, if the water-level 
in the reservoir be allowed to sink under the drain upon it, it 
may fall to a level nx inches below cl without interrupting the 
continuous overflow i in other words, it may fall back to the 
i level, and yet the geyser will continue to act as a boiling 
spring, without entering into an eruptive phase. Tbe cause 3 l 
tfus IS to be found in the differentkd expansion of the water 
noted above, and a convectiooal upflow which acts as a driving- 
power even against a reverted head, after overflow haa once 
been established.! The overflow tube t may at this stage be led 
into the reservoir at the b level ; this establishes a permanent 
circulation, the only loss being by evaporation With the 
diminution m pressure if the level of the reservoir sinks, there u 
a tendency towards diminished Inflow of cooler water at the 
supply-tube ; this implies rise in temperature of the water at tbe 
Imm of the geyser-column, which tends to ausment both 
volumetric expansion and convectional velocity Hence there 
IS here a critical point where the hydrothermal and hydrostatic 
forces are in very delicate equilibrium , if the reservoir is lowered 
an inch, the overflow decreases, ebullition takes place below, 
and an eruption of extraordinaiy violence takes place The 
same effect is at once produced by placing the glass stopper in 
the reservoir bottle, and so checking the atmospheric prossure 
When the mouth of the geyser-tube is flush witn the bottom of 
the basin, an eruption may be induced by stopping the over- 
flow tube t and permitting the water-level to rise in the basin, 
thus augmenting the pressure on the geyser-column Eruptions 
once started will continue intermittently, if the hydrostatic con- 
ditions are maintained constant , if, however, the water-level of 
the reservoir again rises to a point where continuous overflow is 
-nsible at the geyser’s mouti ' 

-spring phase will follow 

/'te/J Apphcation of ike Eesulii ef Experrmetrt, 

The two simple experiments described, when compared with 
the facts of nature, account for the most essential variations 
observed in the phenomena of geyser eruption Both are methods 
of draining the reservoir— the one continuous, the other 
spasmodic In the same way the geyser-springs dram off the 
superficial waters that accumulate from the abuMant tainfisU of 
the Yellowstone Plateau. The “Excelsior” cauldron is tuted 
by Hague (" Geo! History of the Yellowstone National Park, 
rranscutions Am Inst of Min. Eng , vol xvl , 1888) to dis- 
charge constantly into the Firehole River 4490 gallons of boiling 
water per minute, “ and there is no evidence that this amount 
has varied within the last two or three years (1887)” Weed 
(/< ) has estimated, on the moderate a.ssumption that one- 
third of the eruption-column of Old Faithful is water, that 
30CO barrels are thrown off at each eruption Here we have 
examples of continuous and spaan 
sending their waters eventually Ic 
supplied from a local source 
The geyser basins are topographic hollows which supply 
vents for the meteoric waters accumulated in Assure* of the 
decomposed rhyolite. These waters are heated by va^rs 
escaping from tne only partially cooled deeper lavas, and are 
escaping m the form of springs and geysers. In the springs the 
overflow is occasioned by hydrostatic preuure ; in the geysers it 
IS permitted by occasional violent discharge. The transition 
from one phase to the other may readily be induced, as shown 
in Experiment 3, by very slight changes in the hydrostatic 
pressure, 1 1. varuuions in the mean level of ground- svater 
(Grundwasserspiegel), or in the local head for any speoKc case. 
The head of water may be modified at cither the source (supply 
reservoir) or the orifice of exit ; head is diminiihed Iqr lowering 
the reservoir through formation of new outlets or through de- 
creed supply, or by building up a cone around the geyser 
lube Conversely the head of water may be increased by 

excessive supply (rainfall) at the reservoir, by ' - ‘ 

dett, or by the water finding a new vent at a fc 


Seapmg Gepswt. 

It has long been known that by atrtlfidaUy confining the steam 
in small'inoutbed geyier$ of high ^rfiice temperature, eruption 
ma^thTboi^ I ** bwx'gbt about prematurely. In Iceland the Stiokr ii 

* VnalirtaliLl ^ , 1. Sach epnr^on cumnu gain no montn 


res^oir.aothattbe water .u uoroi ■owins me uuuiug I < 

poinu If the WBter.leve( rf the reservtdr be fnaldtalned wn! T ftTjSSi, 

itant, thi* dreulation will continue indefinhely, add in such } ^ 
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that ittanalotcd by dumping into the neck of the funnel large 
ptecet of turf. In the YeUowitone diatrict, it hat been found 
that a tmmll amount of soap or lye added to the geyser water 
will ftequently batten eruption. This it explain^ by Hague 
(**Seapiiig Geytert,” TVatta Amen lint. Mih. Bng , vol xvii , 
l8te, p. $46) M due to the increased viscosity rif the liquid 
" Vbcoaity mutt tend to the retention of steam within the basin 
and . . explotive liberation mutt follow Viscosity in 
these hot springs mutt also tend to the formation of bubbles and 
foam when the steam rises to the surface, and this in turh aids 
to bring about the explosive action, followed by a relief of 
pressnre, and thus to hasten the final and mote ^werfol dis- 
play.” Graham {American /eumal of Science, January 1893, 
p. 54X at a result of experiments with an artificial geyser, agrees 
that viscosity has much to do with the confinement of steam, 
but questions the influence of bubbles and foam 

Experiment 3. — The Effeit of Soap 

The apparatus was arranged to give regular eruptions as in 
Experiment i, with the geyser-fuM flush with the bottom of 
the batm and the water maintained about an inch deep in the 
basin without overflow. A small quantity of fine shavings of 
Ivory soap was thrown into the bosm . these gradually dissolved 
and the milky solution was, after several erupuons, sucked into 
the flask below. The occasional steam-bubbles, which, in pure 
water, rise rapidly through the geyser tube and escape at the 
surfime dunng the intervals between eruptions, were less num- 
erous, very small, and slower in their upward movement through 
the soapy solution , after five or six eruptions it became evident 
that the intervals were somewhat shorter (averaging i mm 30-30 
seconds, instead of l min 30-40 seconds), and the periods very 
noticeably longer (40-45 seconds, instead of 30 seconds) The 
eballition tn the flask was more violent than in the case of pure 
arater, and columns of fine bubbles accumulated m the geyser- 
tube, only to be ejected with a violent sputter and give place tn 
a new accumulation. It was evident that these accumulated 
myriads of tiny steam bubbles, confined within the tube and 
aahenng to the waits of the tube, formed a cushion opposing 
considerable resistance to pressure from below 

After the diflusion of the soapy solutton had become general, 
the reservoir (and consequently the geyser column) was Towered 
to the level a , the intervals were at once shortened tn an aver- 
age of about one minute, in consequence of the rapid accumu 
lation at the surface of the column and toUhtn the tube o\ the 
cushion of steam bubbles So resistant is this cushion, that as 
It grows by the addition of new bubbles rising from below, the 
water column is actually depressed, down to the neck of the 
flask ; heie a point is reached where the frictional resistance of 
the froth cushion and the hydrostatic pressure are balanced 
A further accumulation of steam forces up the column of foam, 
release of pressure permits the water to burst into violent 
ebullition, and an eruption takes place brom this it would 
appear that in those geysers where the tube is small, the growth 
of a cushion of steam soap bubbles may play a very important 
part in accelerating the development of eruptive conditions 
Summary 

(l) Geysers and boiling springs are subject to the laws of 
hydrostatic pressure, in common with other spnngs 

(3) In a geyser-spring, overflow once established may bt 
maintained by convection even against a reversed head ; this 
leads to a critical point in the spring's mode of discharge 

(3) In this condition, with a constant source of heat, very 
slight changes in the local head ore suflicient to induce a change 
in the nature of a geyser-spnng’s mode of action Such change 
in the head may be caused by variation in rainfall, by building 
up a sinter cone by forcing new outiata at lower levels, or by 
cMggiiV of old conduits. 

<4) Geyw basins afford drainage channels for meteoric 
waters, ^e drainage Ukes place Iqr either continuous over- 
flow (hot sptin(n) or spasmodic empbon (geysers). Both types, 
aa well as trandtional forms, are representoa 10 the Yellowstone 
Park. 

<S) In general, those geysers which are irregular in their 
crapdons nave continuously overflowing vents , and the most 
rcgnlar geyiers have confin^ waters, which overflow only during 
craptloa, liiia la axplained by the fact that the overflown^ 
venta ore under hydrosutic pr^wnre, ctfoUt water from lateral 
tteets is continuaNy rtpiaCiiig that which flows ofl^ and the 
eballition necatiaty to produce eruption is thvb mrevCnted , 
atapdoB can only Uke place in tba ssoaons of minimal inflow 
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of cooler water, when the heat is in excess Where the water 
ts confined, on the other hand, and the supply of heat constant, 
cooler water rushes in only after each eruption, and a definite 
interval is required to bring it to the boiling point at the base 
of the column. Overflowing and confined springs should be 
distinguudied in any description or classification of geysers 
(6) For the artificial stimulus of geyser eruption, an important 
effect of the bubble forming alkalies, in small tubes, is the initial 
depression of the water column by the growth of a confined 
cushion of minute steam bubbles The release of pressure 
induced by the final ejection of the froth column causes 
eruption 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Ur Mkrkiil E Gates has resigned the presidency of 
Amherst College 

Thk following appointments are announced —Ur. Charles 
Harrington to be assistant professor of hygiene, and Ur, 
Franz Ffaff to be instructor in pharmacology and physiological 
chemistry in Harvard University , Mr R, A. F.merson to 
be assislant professor of horticulture at the University of 
Nebraska 

Siieiue announces the following gifts for educational and 
scientific purposes —50,000 dollars, from a source kept secret, 
to Amherst College, for an academic hall in honour of Presi- 
dent Seelye , 30,000 dollars from Mr H L Higginson, 
treasurer of the J W and Belinda Randall Chanties Corpor- 
ation of Monson, Mass , for the erection of a building, or as a 
permanent fund in connection with the University of Virginia. 
)>i le/ire also states that two conditional gifts of 50,000 dollars, 
offered by Dr D K Pearsons, have been secured by the colleges 
collecting the additional sums required The endowment of 
Beloit College is thus increased by 300,000 dollars, and that of 
Mt Holyoke College by 150,000 dollars. 

The Calcutta Gatette reports that representatives of La 
Martmfore and Doveton Colleges have been appointed to con 
sider the advisability or otherwise of the amalt^mation of the 
two institutions It appears that for many years these two col 
leges earned on with efficiency, and at a standard which com- 
)Xired favourably with corresponding schools in England, a large 
portion of the work of secondary education in Calcutta , but in 
recent years both T.a Martimere and Uoveton, from causes over 
which they have had little control, have fallen behind in the 
race for up to date education Owing lo the keen comi>etition 
of newly opened hill schools, and the consequent loss of 
scholars and fees, also owing to heavy reduction in interest on 
the capital invested in Government securities, those colleges 
have not been able lo keep pace with the requiremenis of 
moelern education, while, on the other hand, they have been hnndi 
capped by heavy expenditure on the up keep of extensive build- 
ings and the payment of large sums in municip,sl rates and taxes 
To remedy this state of affairs, which every year becomes more 
serious and pressing, the amalganmtion of the two institutions has 
been suggested, in the hope that the result would be a consider- 
able decrease m expenditure and a consequent gain in discipline 
and efficieni^ It is fully recognised that there are difficulties 
in the way of the realisation of this scheme, but the Lieutenant 
Governor sees no reason lo believe them insurmountable The 
aims and objects of the two institutions are almost identical, 
and it Is hoped that petty differences of detail may not be 
allowed to stand in the way of arriving at a common under- 
standing as to some broad scheme of amalgamation on lines 
which, by uniting the resources of the two colleges, will 
enable them to provide that standard of European education 
which it was the intention of their founders to give, but -which 
under existing conditions it 1$ practically impossible that either 
college alone can supply from its unaided resources 

scientific serials. 

The Mathematical Gcmette, issued under the auspices of the 
Mathematical Association, continues to mainuin its interesting 
coiletthm of notes and solutions to problems. The June number, 
recently issned, contains, in addition to these notes, papers fay 
Mr. H. B. Billups on the eomiection between the inscribed and 
escribed circles M a triangle, and by Mr R. F Muirhead on 
nslatWa motion. We should be glad to see more artuffes in the 
Gcuette doaltng with questions of general principle, rather than 
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with neat solutions of si^ial problems , such subjects as the 
methods of teaching “ Progressions ” in Algebra might well 
afford interesting matenal for discussion. 

Thebe are several interesting papers in the /oumal of Botany 
for June and July 1898 — A figure is given of the newest addition 
to our phanerogamic flora, Stackys <Upma —Mr II N. Dixon 
adds also a new moss (from Perthshire) to the British flora, 
Plageolheitum Mul/enanum — The “Recent Literature on 
Algne,” by Miss Ethel S Barton, contributed from month to 
month, IS a useful feature 


SOCIETIES AND ACADEMIES 

Paris 

Academy of Sciences, July 4. — M Wolf in the chair — 
The Perpetual Secretary announced to the Academy the death 
of M Ferdinand Cohn, Correspondant in the Botanical Section 
— M Van Tieghem added a short appreciation of the work of 
the late Prof Cohn —Numerical tables for facilitating the de- 
velopment by interpolation of the disturbance function, by 
M O Callandreau —On the elastic equilibrium of a dam of 
masonry of triangular section, by M Maurice I-^vy — On the 
maintenance of the motion of a pendulum without disturbance, 
by M G Lippmann A series of instantaneous impulses is 
given to the pendulum, equal, but of contrary signs, the algebraic 
sum of the disturbance being equal to nothing If the impulses 
are imparted as the pendulum swings through its position of 
equilibrium, each separate disturbance also becomes vanishingly 
amall —New observations on the Zeeman phenomenon, by MM 
Henri Becqucrel and H Deslandres In a very intense magnetic 
field (35,000 C (> S units) the liands of nitrogen and cyanogen 
(the "carbon spectrum”) show no signs of doubling nor enlarge- 
ment, although the rays of the air spectrum were, under the 
same conditions, strongly divided Most of the rays examined 
undergo the division into triplets announced by M Zeeman , 
certain rays, however (A =■ 3788 01, A - 3743 45 in the iron 
spectrum), split up into five The distribution ol these split up 
ri^s, considered as a function of the wave length, shows signs 
or periodicity — On the decomposition of water by chromous 
salts, and on the use of these salts for the absorption of oxygen, 
by M Berthelot Solutions of pure chromous chloride, free 
from all trace of free acid, give no trace of hydrogen gas, even 
after eleven years In presence of a trace of hydroihloric 
aetd, a minute quantity of hydrogen is evolved, which becomes 
very appreciable at 250’ C Hence acid solutions of chromous 
.chloride cannot be used for the removal of oxygen in exact work, 
.except in the case of hydrogen — On the reaction between 
hydrogen gas and nitric acid, by M Berthelot Hydrogen is not 
absorl^dby pure nitric acid, either in the cold or at 100°, even after 
twenty hours contact — Preparation and properties of calcium 
hydride, by M Henri Moissan (see p 257) —On apple orchards 
on pasture land, by M Ad Chatin — Notice on the life and work 
of aI Paul Serret, by M Darboux — Velocity of propagation 
of discontinuities in media at rest, by M Paul Vieille — The 
relation of metallic envelopes to the Hertzian oscillations, by 
M Edouard Branly The Hertzian oscillations are completely 
arrested, even by a wry thin metallic envelope, if the latter is 
hermetically closed — Mechanism of the discharge by the X- 
.rays, by M G Sagnac.— Irreversible isothermal transformations 
of a mixture Development of the conditional relation of 
equilibrium, by M A. Ponsot — On blue glass with chromium 
base, by M. Andr6 Duboin Account of some expenments on the 
production of blue gloss. The three glasses, 4 5SiOr AltO,.3BaO, 
4 sSiO,Al, 0 ,.i 5(^0, 1 5BaO,and28SiO,9B,0, i6Ba0,3AI,0^ 
coloured either with potassium bichromate nr chromic oxide, give 
very fine blue glasses. — On copper selenate and its use in the 
preparation of selcnic acid, by M R Metzner Selenium is 
converted into selenious acid, and this oxidised in solu- 
tion with chlorine Copper oxide is added to thus 

liquid, and evaporation gives fine prisms of copper selenate. 
I*ure selenic acid is obtained from this by electrolysis. — 
Action of hydrogen upon potauium paratungstate, by M. L. A. 
Hallopeau At a low temperature a mixture of the blue oxide 
with the dioxide of tungsten is obtained At a higher tem- 
perature Angsten bronze (ICO WO, + WO, WO,) is formed 
— Volumelnc analysu in alkaline solution by a ferrous reducing 
agent, by M. Andri Job. The reducing liquid is made 1 ^ 
adding an acid solution of ferrous ammonium sulphate to an 
excess of sodium pyrophosphate The excess of the iron salt 
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can be exactly determined by standard iron solution. The 
solution in sodium pyrophosphate is colourless and remains so 
dunng the oxidation, and is as energetic in its reducing power 
as stannous chloride — Volumetric analysis of a mixture of acid 
ethyl phosphates and phosphoric acid, by M J Cavaber — On the 
estimation of phosphoric acid, by M. Ilenn Lasne A discussion 
of the results given by M I,,eo Vignon — On the phenylurethanes 
of the ethers and nitriles of some oxy acids, by M E. Lambling 
The urethanes desenbed were the phenylurethanes of ethyl 
lactate, tnchlorolactate, of tnchlorolactic nitrile, glycoUic ether 
and nitrile, phenyl glycollic ether and nitrile, and a- and ethyl 
oxybutrates. — On a new combination of acetylene with cuprous 
oxychloride, by M R Chavastelon By the action of Water 
upon the compound Cu,Cl, C,H,, previously desenbed, the 
substance CujO CujClrCjII, is obtained — On ethane-pyrocate- 
chol, by M Ch Moureu —On the elimination of chlondes in 
rickets, by M (Echsner de Coninck — Absorption of liquids by 
textiles, by M Leo Vignon. Textiles have a specific absorfnng 
power for each liquid, the order of magnitude of this constant 
being silk, wool, and cotton — The hematozoa of goitre, by M 
E) Grosset The parallelism between goitre and malaria is 
shown to be very well marked, and drawings are given of 
parasitic organisms, hematozoa, always present in the blood of 
recent cases of goitrq — On the functions of the pancreas in the 
SqUR)id.se, by M Emile Yung —On the development and 
structure of the larva of some cTieilostomatous bryozoa, by M. 
Louis Calvet 
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TECHNICAL MYCOLOGY 
Tkt Ubltsatton of Mtcro-orgamsms tn the Arts and 
Manufactures a Practical Handbook on Ferment- 
ation and Fermentative Processes, By Dr Franz 

Lafar, Vienna With an introduction by Dr Emil Chr 
Hansen, Copenhagen Translated by Charles T A 
Salter In two volumes Vol i. Schuomycetic 
Fermentation With plate, and 90 figures in the 
text Pp xviii + 405 (London Charles Griffin and 
Co , Ltd , 1898 ) 

B efore Pasteur published his great work on “ Fer- 
mentation,” most people would have scouted the 
idea that bacteria could ever play any very important 
part in technical and trade affairs But when this work 
appeared it became evident that, as shown in the de- 
scription of the processes concerned m brewing and 
vinegar-making, a new era had been inaugurated Still it 
was scarcely, even at that time, anticipated that bacteria 
would come to play their present important part in the 
arts Although it is impiossible at first sight to appreciate 
the immense strides that are now being made, it is 
manifest when one comes to look over such a volume 
as that under review, that technical mycology has 
matenally aided, and sometimes in a measure even 
superseded, much of the work of the chemical laboratory 
In the case of chemical work, results are merely re- 
cognised and set forth, but, from bacteriological work, 
explanation of the chemical changes are afforded It is 
interesting to notice what a successful attempt has here 
been made to amalgamate the scientific with the prac- 
tical Hitherto the scientific part of bacteriology has 
been looked upon as science pure and simple, except in 
Its relation to the production of disease, and to such con- 
ditions as putrefaction and fermentation Now, however, 
that the scientific investigator and the practical worker are 
co-operating, it is evident that the import of bacterial pro- 
cesses IS greater than could hitherto have been imagined. 
It has certainly been one of the greatest gains of bacterio- 
logy that the study of the physiology of fermentation and 
other technical processes should have been undertaken 
by Pasteur and Hansen Under their leadership there 
have been brought together a number of eager workers 
who have from time to time made valuable con- 
tributions to our knowledge of mycology Most of 
such work, however, is to be found only in technical 
or scientific journals, with the result that the techno- 
logist has not always had the benefit of the opinion 
of the scientific expert, whilst on the other hand the 
scientific expert has too frequently worked unavail- 
ingly along lines which at the time appeared to lead 
to no practical result. In the work before us, and in 
one or two others, especially those that have come from 
the Danish laboratones, we have a series of text-books, 
if one may so speak of them, in which both kinds of in- 
vestigations have been carefully sifted, analysed, col- 
lected, and accessibly arranged. It has too long been 
the cate that in certain of the technical , laboratones 
bounded specially for the purpose of bnnging bacterio- 
logical science to bear on technical work, the scientific 
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worker has been kept too closely to analyses and to work 
having direct relations to technical processes, with the 
result that in many cases his work has been dwarfed, and 
he has had little time to devote to original investigation 
of any kind. 

Hansen, in the preface to the work before us, puts the 
matter pithily and forcibly in the following words — 

“ It IS true that an intimate connection with practical 
conditions sets fresh tasks before the investigator, and 
exerts on the whole a sufficiently stimulating influence , 
but on the other hand, the same circumstance gives rise 
to the danger of diverging into by-paths, and neglecting 
the strict scientific conditions of investigation bince 
these Stations and Laboratories are, as a rule, maintained 
by a circle of practical men for whom they work, the 
investigators appointed thereto are often subject to re- 
grettable pressure Even though, otherwise, a certain 
.amount of freedom is allowed them in these institutions, 
they labour under the great difficulty of being obliged — 
whilst engaged in the task of scientific investigation— to 
be ready at any moment to give assistance — coupled with 
analyses and any wished-for disclosures— to the parties 
interested Still further difficulties arise when practical 
men foolishly intermeddle in scientific investigations, and 
especially when results that shall be immediately avail- 
able for practical utilisation are impatiently demanded — 
results which, however, are only attainable by scientific 
investigation, and cannot be forced on at pleasure 
The result of these vexed relations between Scientists 
and practical men has been to call into existence a quasi- 
scientific literature by which neither .Science nor Practice 
IS benefited— a result which every one who has the 
healthy development of this subject at heart must greatly 
deplore and endeavour to improve according to his 
ability These conditions are, however, in existence, and 
we must take them into account ” 

Such being the state of affairs, we welcome most 
heartily a work which deals in a thoroughly scientific 
spirit with technical bacteriology, and in the first volume 
of Dr Lafar’s book we have the part fulfilment of the 
promise of an exceedingly useful work Dr Lafar has 
given a scientific basis of bacteriology, offering classi- 
fications and methods of working which can now be styled 
classical But in addition he has drawn up a kind of 
parallel between the micro-organisms of disease and the 
micro-organisms that play a part in various technical 
processes ; the whole forming a thoroughly good found- 
ation on which to build up the more technical part which 
follows This following part includes a systematic de- 
scription and classification according to their power of 
doing work in special technical processes of various 
groups of micro-organisms After dealing briefly with 
the question of spontaneous generation, the author goes 
on to speak of the various theones of fermentation, and 
closes the introductory part of the work with a short 
account of the special organisms that are associated with 
this process He then, m the first division of the main 
body of the book, devotes a section to the schizomycetic 
fermentations and to the general morphology and physio- 
logy of schizomycetes. This is followed by a section on 
the general biology and classification of bacteria in this 
latter section the behaviour of bacteria under the in- 
fluence of physical agenaes is specially dealt with, 
and mention made of their relation to one another 
in the various symbiotic, metabiotic, and antagonistic 
conditions. The account of the various classifications 
of the bactena, tommencing with that drawn up by O. F 
N 
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Mdller, and ending with tho»e now generally in use, is 
excellent ; although it is evident from what is here laid 
down, that our classification of micro-organisms is as 
yet to a large extent empirical, and that there is great 
need for a classification constructed on a thoroughly sound 
and scientific laasis. The principles of sterilisation and 
pure cultivation are given succinctly but very clearly 
The section devoted to the heat-resisting bacteria, their 
place in nature, and their importance in the fermentation 
and food-stuff industries, is one of considerable interest. 
The principal organisms in this group are described as 
the Baallui tubttlis and its congeners, the Closirtdtum 
butyrtcum, the genus Granulobacier, and various other 
organisms associated with the butyric acid fermentation, 
the fermentation of cellulose, the “retting” of flax and 
hemp, and the production of rancidity of fats 
T^ relation of the study of the life-history of these 
various organisms to the preservation of milk, meat, 
eggs, vegetables and fruit is fairly carefully considered, 
as are also the lactic fermentation and the allied decom- 
positions, special stress being laid on the production of 
optically active organic compounds by fermentation, on 
the artificial souring of cream, the coagulation of milk, 
and on the importance of the part that various lactic 
acid bacteria play in the processes of distilling, brewing 
and vinification , and in the preparation of fodder, the 
making of brown hay into sweet ensilage and sour fodder 
Then the work done by bacteria in tanning, in the manu- 
facture of sugar in the conditions known as “ropincss” 
in milk, wine, beer, and other liquids are all somewhat 
fully and interestingly treated A special section is de- 
voted to the decomposition and transformation of organic 
nitrogenous compounds i this, of course, constitutes a 
very important part of the work, and, in conjunction 
with the section on oxidising fermentation, affords a very 
large amount of information on the bacterial processes 
involved in the breaking up of various organic com- 
pounds It is interesting to note how closely these 
processes are associated with those of fermentation of 
cheese and of similar proteid substances 

Altogether this volume, the first of two, is an exceed- 
ingly interesting and valuable contribution to the study 
of technical mycology. The work of translation is well 
done, but there are one or two slips which might with 
advantage be corrected in future editions for instance, 
“ typhus ” IS throughout used for “ typhoid,” this, of 
course, being a literal translation of the German typhus 
without the term aidomtnahs, which is always added to 
indicate our typhoid fever. It need scarcely be mentioned 
that the work will probably be hailed by English workers 
with gratitude, but we may point out that the term 
“mycology” will convey to the general reader very little 
idea as to the scope of the work Many years ago a 
work was pubjuhed in this country to which the title 
“ Pathological Mycology ” was given, a work which was 
largely overlooked because of its title Since then this 
same title hks been used abroad, where the significance 
of the word appears to be more fully appreciated. We 
think the tran^ator would have been wise had ha selected 
soi^ title more generally “ understanded of the people " 
for what, after all, muet to a certain extent be a popular 
work There will, however, be a considerable demand 
for tht^book amongst those who are engaged in patho- 
NO. 1499, VOL. 58] 


logical and technical bacteriology, who, of course, will 
appreciate both the title and the work ; but the translator 
must expect to find that some, at least, of his possible 
readers will pass over this book simply because they do 
not understand the title. 

Messrs. Griffin have done their part in a thoroughly 
workmanlike fashion, and we congratulate both author 
and translator in having their work placed so well before 
the reading public 


PARTIAL DIFFERENTIAL EQUATIONS. 
Le^ns sur I’tntlgratton des ctjuations aux deriv/es 
par tulles du second ordre A deux variables tndlptnd- 
antes. Par E Goursat T. I pp viiH-?26, T. II. 
pp 344. (Pans A Hermann, 1897, 1898.) 

A DIFFERENTIAL equation, in its usual form, states 
an analytical problem with a certain assumption 
as to the form of the answer It implies the existence of 
a dependent variable, capable of being differentiated so 
far as the order of the equation indicates , and the 
solution of the equation consists in discovering a relation 
among the variables, free from differential coefficients, 
such that the given differential equation may be denved 
from It. The question at once arises what is the most 
comprehensive form of solution? Is it possible in every 
case to define an integral relation connecting the variables 
equivalent to the differential equation in the sense that 
not only is the differential equation derivable from it, but 
every possible relation consistent Iherewrth is included 
as a particular case in the integral equation ? In the 
early days of the infinitesimal calculus it was observed 
that ordinary differential equations could be obtained by 
eliminating constants , while partial differential equations 
could be derived by the elimination of constants or of 
arbitrary functions In some cases tbe reverse process of 
starting with the differential equation and arriving at an 
integral relation, involving arbitrary constants or func- 
tions, or both, was found to be practicable ; and it came 
to be taken for granted that integral relations of this 
kind always existed, the only difficulty being that of 
discovering them 

But, with the advance of function-theory, the peculiar 
difficulties of the subject have gradually become more 
evident It is true that, with regard to ordinary differ- 
ential equations and partial differential equations of the 
first order, the general form of solution has been estab- 
lished, and the hypothesis of the earlier mathematioans 
justified ; but when we come to partial differential equa- 
tions of the second and higher orders, the aspect of the 
problem is radically changed In most cases it is hope- 
less to attempt to assign an explicit form pf the general 
integral, or even to prove its existence ; and we have to 
content ourselves with the study of solutions subject to 
certain special limitations. Thus we have tbe problem 
of Dirichlet in the theory of potential ; or again the 
problem of Cauchy, which forms the leading idea of 
M. Goursat’s original and fascufating ^tise. 

To.exp)aiii what this means, let us lake the caae of an 
equation pf the second order with two independtnr van- 
ables, say v, si,p, g, r, j,t)<mo, tbe notation being as 

^ usual. AssuqiP ^,y, 9 functions of a single variable^ 
subject solely to the condition d* pdx -f qdy ; we thus 
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have a multiplicity of one dimension, which may be 
called an onentation of the first order In general by 
means of ^ o, the relations dp =■ rdx -t- sdy, dg = sdx 
+ tdy, and those derivable from them by differentiation. 

It IS possible to find a definite expansion for r, which 
formally satisfies the differential equation and also con- 
tains the given orientation if the expansion is con- 
vergent m a certain domain, this defines z as an analytical 
function of x, y Geometrically, if we take r, y, z as 
point coordinates, the assumed orientation consists of an 
arbitrary curve, with an arbitrary, but continuous, distri- 
bution of tangent planes along it, enveloping a develop- 
able surface , if we like, we may regard it as a thin 
ribbon cut out of a developable The process sketched 
above is equivalent to finding an integral surface contain 
fng the aforesaid ribbon, or in other words containing 
the given curve, and touching at each point of it the 
given associated tangent plane The problem of Cauchy 
for an equation of the second order is to find a solution 
capable of being specialised, by the choice of arbitrary 
constants or arbitrary functions, or both, so as to contain 
any given orientation of the first order Such a solution 
IS said to be general in Cauchy’s sense, as distinguished, 
for example, from one that is general according to 
Ampere’s celebrated definition 

It may happen that the orientation of the first order, 
M, say, IS such that the relations <(> = o, dp - rdx + sdy, 
dg = sdx + tdy are, for every element of it, equivalent to 
only two independent equations , in this case Cauchy’s 
problem becomes indeterminate, and there are an infinite 
number of integral surfaces containing M,, which is then 
said to be a characteristic of the first order of <f) = o It 
IS an exception for an equation of the second order to 
admit of a multiplicity M) , since 

\ ax d A dy ) 

has to be satisfied identically for all values of s, and this 
leads to a number of distinct relations, not generally 
compatible One of these is always 

- '>^^dxdy + = o, 

on every integral surface this equation defines a system 
of characteristic curves 

Throughout the whole treatise the theory of character- 
istics plays a predominant part. Thus in Chapters 1 -111 , 
which deal with the equation of Monge and Amp6re 
<Hr -f- aKf + L/ -p M -H N(r/-f*) = o), it is shown with 
admirable clearness how the success of Monge’s method of 
integration depends upon finding integrable combinations 
of the diflferential equations of the characteristics The 
cases of partial or total failure are discussed as well as 
those of success , and the reader thus becomes familiar 
wuh the rationale of the process, instead of merely 
acquiring facility in applying a method which, m some 
way that he hardly understands, leads (with good luck) 
to the required solution Chapter 111,, in particular, con- 
^ns a large n^ber of important applications very fully 
out’ 

^ .iMtiCoursat’s first volume concludes^ with an important 
chapter on the general theory of characteristics and on 
iatenmediata integrals. The notion of charactenstica is 
exteadei^ to the second and higher orders, and it is I 
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shown, among other things, (i) that every equation of 
the second order possesses m general two distinct 
systems of characteristics of the second order , (2) that 
two characteristics of the second order belonging to iwo 
distinct systems, and having in common an element of 
the second order determine one, and only one, integral 
surface (p 193). All equations of the second order may 
be arranged in four classes according as they have (i) 
two different systems of characteristics, each of the 
second order (this is the general case) , (2) two systems, 
one of the first order, one of the second , (3) two 
systems, usually distinct, each of the first order , (4) one 
system of the first order 

The second volume begins with .an account of La- 
place’s method of treating linear equations, which maybe 
profitably compared with the discussion of the same 
subject in Uarboux’s “ 1 hdorie des Surfaces ” After this 
come two chapters, of the highest interest and im- 
portance, on systems in involution and on Darboux’s 
method of integration The first of these deals with 
systems of equations which admit of solutions involving 
an infinite number of arbitrary constants, and introduces 
us to ideas of great value and generality which have 
been developed by various mathematicians, including 
M Goursat himself The chapter is, to a great extent, 
introductory to the one on Darboux’s method, which 
immediately follows, and which will probably be found 
the must engrossing part of the work The leading idea 
is that of finding integral combinations of the differential 
equations of characteristics, not necessarily of the first 
order, as in Monge’s method, but of the second, third, or 
higher order thus, for instance, Liouville's equation 
f •» c* IS completely integrated by proceeding as far as 
the characteristics of the second order M. Goursat 
very justly remarks that Darboux’s method is the most 
powerful as yet available, and includes most others, for 
instance those of Monge, Ampiire, and Laplace, as par- 
ticular cases In order that it may succeed, it is neces- 
sary that every integral of the proposed equation should 
also be an integral of another partial differential equation 
which lias in common with the given equation an in- 
finity of integrals depending on an arbitrary function, 
while at the same time the second equation must not be 
satisfied by all the integrals of the first (II p 190) The 
main practical difficulty is that it is generally impossible 
to say beforehand whether a given equation admits of 
solution by this method or not By means of Lie’s 
theory of transformation-groups it is, however, possible 
to construct a variety of equations to which Darboux’s 
method may be successfully applied. 

The next chapter deals with equations of the kind 
called by Ampere those of the first class , this is followed 
by one on transformations , and the treatise concludes 
with a somewhat miscellaneous chapter containing 
various generalisations of the preceding theory 

A work so attractive as this, and written by an author 
so well known, is assured of the favourable reception 
which It thoroughly deserves , taken with M. Goursat’s 
previous work on equations of the first order, and M 
Darboux’s “Throne des Surfaces,” it will provide 
niatbeouitical studenU with an excellent guide to what 
has been done in this part of analysis. One way, 
amongst many others, in which M Goursat’s treatises 
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are likely to be very useful is in giving practical illus- 
trations of Lie’s methods Lie’s colossal work on trans- 
formation-groups IS so very abstract and, at the same 
time, so exhaustive that it must, we fear, repel the great 
majority of readers , still it is hardly rash to predict 
that his ideas, as time goes on and they become more 
familiar, will prove to be of extreme value and fertility, 
and profoundly affect, not only the theory of differen- 
tial equations, but almost every branch of analysis It 
should be added that M. (loursat points out that Ampere 
employed contact transformations of a general character 
more than seventy years ago ; and it is, in fact, one of the 
author’s objects to recall attention to Ampere’s remark- 
able memoirs in cahh 17, 18 of the Journal dePEcole 
Polytechmque GUM 


OUR BOOK SHELF 

Our Weights and Measures a Practical Treahie on the 
Standard Weights and Measures in uie in the British 
Empire,with some Account 0/ the Metric System. By 
H. J Chaney Pp viii -t- 164 (London Eyre and 
Spottiswoode, 1897 ) 

The Superintendent of Weights and Measures gives in 
this book an authoritative .account of the present practice 
in regard to the various weights and measures used in 
trade or for the purposes of manufacture The origin 
and history of ancient systems are briefly traced so far 
as to show how our present system comes to be what it 
IS, and references are carefully given to other treatises 
and to Acts of Parliament on .all points of importance 
The book is well illustrated Some of the views are 
of antiq^uanan interest eg. the beautiful pictures show- 
ing the intfenorof the Pyx Chapel at Westminster Abbey, 
a depository for standards since the Norman period , but 
most of the illustrations have reference to weights and 
measures in actual use, and to the arrangements for 
their inspection and verification Local inspectors of 
weights and measures will no doubt look on this book 
as a very useful and, indeed, indispensable compendium 
Teachers and writers of books on arithmetic would do 
well to take to heart the remarks on pp 112-114, Thus 
not only is a list given of those weights and measures 
which alone need be taught to the exclusion of various 
customary and local designations which, from a national 
point of view, are now obsolete, but it is well pointed out 
that a few hours’ actual weighing and measuring would 
make the children in schools more at home with standard 
weights and measures than many hours of bare learning 
of the tables. 

The last section of the work is on weights and measures 
used for special purposes , it includes, for instance, an 
account of engineers’ gauges and standards, and gives 
tables of particulars of the Birmingham wire gauge, 
Whitworth’s and SellePs screw threads, the B A. small 
screw gauge, and several other standard gauges 

Practicum der Wissenschaftlichen Photographic By 
Dr Carl Kaiserling Pp. xii -t- 404 (Berlin Gustav 
Schmidt, 1898.) 

In this volume of about 400 pages we have a work 
which will be read by most photographers, whether 
amateur or professional, who are mmiliar with the 
German language, for, besides covering a great deal of 
ground, the subject is treated of in much detail. 
Although portraiture and landscape photography are 
included in the text, the author presents the subject 
more especially for those who employ photography as a 
means of aiding them in their scientific investigations. 
Thus, for instance, the medical man is enlightened as to 
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the best means of illuminating portions of the human 
body to get the best effects from his point of view, and 
to photograph with success anatomical sections for de- 
monstrations or collections Microphotography is also 
treated at some length, and is well illustrated by some 
fine autotypes. 

It must not be assumed that the optics and manipula- 
tions are here somewhat ignored at the expense of the 
new lines on which the book has been written Both of 
these come in for their full share, and are well discussed 
and described, besides being copiously illustrated Most 
of the new lenses are referred to at some length, and are 
accompanied by numerous tables for determining the 
lengths of exposures under different conditions Methods 
of obtaining Msitives and enlargements, stereoscopic 
photography, Rontgen photography, and photography in 
natural colours, besides processes for reproduction, are 
all in their turn dealt with individually ; and the reader 
who wishes to specialise in any one or more of these 
branches will find ample information in these chapters 
Enough, perhaps, has l>een written to show that this 
book IS not only a useful vade-mecum for the student of 
science who wishes to obtain the best results in his 
special line of work, but is a valuable addition to our 
pWographic literature The illustrations are numerous, 
and there is, what is often absent from a gieat many 
German books, a good index 

Principles of Mechanism a Treatiie on the Modification 
of Motion bv means of the Elementary Combinations 
of Mechanism, or the Parts of Machines, for use in 
College Classes, by Mechanical Engineers, Sr'c By 
S W Robinson, C E , U Sc , till recently Professor of 
Mechanical Engineering in the Ohio State University. 
Pp XV -(- 309 (New York lohn Wiley and Sons. 
London Chapman and Hall, Ltd , 1896) 

The mam value of this work may not unfairly be said to 
consist in its 350 illustrations of elementary combinations 
of mechanism (in many cases more curious than useful), 
and in the descriptions appended thereto In regard to 
the scope of the book, and, it may be added, the degree 
of clumsiness of expression of which the author is cap- 
able, we may quote the second sentence of the introduc- 
tion '* In Principles of Mechanism we find the application 
to machines, of trie principles of kinematics, or cinematics, 
the elementary combinations of mechanism of which 
machines, being studied separately ” 

A good many rules, useful in the drawing office, are 
exemplified , but the fundamental principles on which 
they are based are for the most part left unnoticed 
Thus in Fig 297 we have a complicated drawing of the 
fixed and moving centrodes of certain mechanisms, but 
we search the book in vain for any demonstration of the 
method of instantaneous centres on which the construction 
depends 

In Fig 301 the curves of velocity-ratio of crank and 
connecting-rod arc shown the accompanying descrip- 
tion identifies them with the fixed and movong centrodes 
of the motion There is no appeal to the fundamental 
principles involved In fact the book before us, however 
suitable for reference by an inventor, seems to us quite 
unfit for a student’s text-book 

Introdusione alio Studio dei Silicati. By Dr E Ricci. 

(Milan Ulnco Hoepli, 1898 ) 

In this pamphlet the author seeks to classify the complex 
group of the mineral silicates, and he claims for his 
arrangement the merit of simplicity. The distinction 
between the hydrous and anhydrous silicates is abui- 
doned, and all mineral silicates are grouped in the two 
primary divisions of orthosilicates and metasilieates. 
As simple orthosilicates he includes zircon, phenacite, 
and willemite with the Peridot family (olmne, sepiolite 
and calamine) , and with the double orthosilicates he 
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groups the felspars, the felspathoids, the micas, the 
({amets, the epidotes, the tourmalines, the zeolites, and 
the chlorites Among the metasilicates we find the 
pyroxenes and amphiboles, with serpentine beryl and 
the copper silicates. The table of classification given at 
the end of the work includes most of the common rock- 
forming minerals, but does not deal with the rarer species 
The author finds himself unable to accept PrOf E 
Dana’s nomenclature of the silicates, and, as will be seen 
from the foregoing summary, uses the terms orthosilicates 
and metasilicates for groups having very different limits 
to those assigned to them by the American mineralogist 

The Blood , how to examine and diagnose its Diseases 
By Alfred C Coles, M D Pp. xi + 260 Plates vi 
(London J and A Churchill, 1898 ) 

The book before us is practically confined to the con- 
sideration of morphological methods The author has 
endeavoured to collect what is known concerning the 
morphological changes as determined by staining re- 
agents in the cellular elements of the blood in different 
diseases He has further included a description of the 
methods requisite for the identification of certain para 
sites, and Widal’s method of serum diagnosis in typhoid 
fever. The information contained in the book is, so far 
as concerns method, accurate , and those who prefer to 
have the methods for the examination of the blood in one 
volume, not undei the head of the respective disease, as 
IS done in the larger text-books of medicine, will no doubt 
find T)r Coles’ work useful borne of the author’s 
explanations and definitions arc, however, not as exact 
as they should be , for instance, his remarks on chemio- 
taxis on p 86, especially on negative chemiotaxis, are 
certainly original The terms are not ordinarily used in 
the sense of the author More might also have been 
done in the direction of a fuller bibliography 

K W T 

Moles on Volumetric Analysts By Arthur Thornton, 
M A , and Marchant Pearson, IJ A Pp viii + 80 
(London Longmans, (ireen,'and Co, 1898 ) 

The series of twenty-seven experiments described in this 
book will serve as an elementary course of practical work 
in V'olumetric analysis, as they illustrate all the simple 
processes of neutralisation, oxidation, lodometry, and 
methods of precipitation The instructions are clear , 
and the student who follows them should have no difficulty 
in performing the experiments, or in carrying out other 
exercises of the same type, while at the same time he 
should become skilful in general volumetric work 

A First Year’s Course of Practua! Physics, adi^ted for 
Beginners and Junior Students By J F Tristram, 
MA,BSc Pp 50. (London Rivingtons, 1898 ) 

A SiF.RHs of very elementary exercises on measurements 
of length, area, volume and density are given in (his 
little book. Neither the plan of the book, nor the 
experiments described, present any novelties , but this 
will not prevent the volume from being of use in instruct- 
ing young pupils in the methods of weighing and 
measuring 

The Doctrine of Energy a Theory of Reality By 
B L L Pp IX + 108 (London Kegan Paul, Trench, 
Trubner, and Co , Ltd., 1898 ) 

The argument that the conception of energy embraces 
and supersedes the conception of matter , that, in fact, 
the universe is not made up of two real things— matter 
and energy — but only one, was supported by the author 
from the standpoint of physical science in a volume 
published eleven years ago. The question is now pre- 
sented as viewed from a metaphysical standpoint, and it 
will doubtless prove as interesting to students of philosophy 
as it is to students of physics | 
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LETTERS TO THE EDITOR 
[The Editor dots not hold himself responsible for opinions ex- 
pttssed by his correspondents Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this 01 any other part of Nature. 
No notice IS taken of aitoitymoits communtcations.'\ 

Solfatara Oases 

We have for a considerable time been occupied with an 
extensive study of the gases emanating from the earth in various 
parts of Italy with the object of detecting the presence of argon 
and helium, and pouibly of other elements they may contain 
The first part of this work has already lieen published ( Gas 
delle terme di Abano, Gazzetta Ckimica Italiana) 

We are now completing the study of the gases of the Solfatara 
di Puzzuoh, Orotta del Cane, Grolta ammomacalc, and of 
Vesuvius In the spectrum of those of the Solfatara di Pozruoh, 
which contain argon, we have found a sufficiently bright tine 
with the wave length 531 s, corresponding to that of corona 
1474 K, attributed to coromum, an elemenl not yet discovered, 
and which should be lighter than hydrogen This line has 
never hi fore been observed in earthy products Besides we 
have noted the following lines —653 5, 595 5, 536 2 In the 
spectrum of the gases gathered from the I'umarole of Vesuvius 
we have observed the lines —769 5, 631 8, 572 5, 636 5, 441 S, 
and again 595 j All these lines do not belong to the spectrum 
of argon or helium , they show a coincidence or ptoximily only 
with some unimportant lines of various elements, such as iron, 
potassium, titanium Considering the conditions of our expert 
ments, the presence of these elements in the gases we have 
studied IS not probable The line 572 5 is near to one of 
nitrogen, but being the onl) visible line of the spectrum of this 
gas, It Cannot be attributed to it Besides coromum we have 
thus probably other new elements in these gases 
We are diligently pursuing their investigation 
I’adua R Nasini, 

J 1' Anderiini, 

R Sai vvnoEi 


The Spectrum of Metargon. 

The letter which Messrs Ramsay, Travers aniF Baly have 
addressed you on this subject calls for one or two remarks The 
similarity between the carbon and metargon spectra does not 
only apply to the green band, but to the whole of the visible 
spectrum, and also, as my previous letter pointed out, to the 
ultra violet band commonly ascribed to cyanogen With the 
ordinary coil discharge I could see nothing but carbon bands, 
and It IS contrary to all ex)ierience that two dissimilar bodies 
should give complicated spectra so much alike that a two prism 
spectroscope can detect no difference between them With the 
Leyden ^ar a strong continuous spectrum appeared, and, over- 
lapping it, some of the lines of argon The blue argon lines were 
absent, but my examination was not sufficiently detailed to allow 
me to say, that the visible lines were those commonly found in 
the “red spectrum ’’ Neither with nor without the jar did I 
see any line which could not be assigned either to carlxin or to 
argon, but I should have liked to try a stronger jar and a more 
powerful cell With the jar there seemed to me to lie signs of 
decomposition of the gas, as, on removing it again, the carbon 
lines were weak at first and only gradually returned The pres- 
sure in the tube was rather high , and if the tubes expenmented 
upon by Prof Ramsay and bis coadjutors were all at the same 
pressure, I should not attach much weight to their observation 
that the carbon oxide spectrum did not make its aopearaiice 
after introduction of oxygen, for that spectrum only shows well 
at lower pressures. 

I ask for nothing more than a “suspension of judgment'’ 
until a more detail^ spectroscopic examination has been made. 
Only such an examination shnula include observations at atmo- 
spheric pressures, and also at lower pressures than those used 
so far 

It IS also highly desirable to try Leyden jar sparks of much 
greater intensity than those I saw used at University College I 
i^ree with Prof Ramsay in so far that the brilliancy and whole 
appearance of the carbon spectrum does not suggest its beiiw 
du« to an impurity Taking the spectroscopic evid^ce by itself. 
It points in tne direction that the gas under examination is a 
compound of carbon either with argon or with a 10 far unknown 
body, and that it may be mixed with a considerable quantity of 
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argon. If that ia the case there leema, aa far as I know, no 
d prtari reason why mrking with oxygen should necessarily 
remove the carbon. The ratio of specific heats must lake care 
of Itself It IS a matter of the greatest interest to pursue the 
subject ; for the origin of the spectrum, whatever it may turn out 
to be, will probably throw much light on the source of the 
spectra of comets and of carbon stara 

Arthur Scih'stbr 
Liquid Hydrogen 

Mr Hampson seems insatiable of contradictions. He has 
produced a vast Quantity of irrelevancies with which I have no 
concern But I have denied the accusations he brings against 
me, and every single statement of his that is relevant. Yet he 
still complains that I do not deny enough It is absolutely false 
to say that I appropriated or profited by any plan, idea, or state* 
nient of Mr llampson's, either directly or indirectly. I was 
never informed of his visit, far less of any of the plans he brought 
to the Royal Institution, nor would anything have induced me to 
look at them I have been long enough in this “tenple of 
science ” not to know what that might involve Mr Hamnson 
got at my assistant behind my back, and persuaded him to look 
at the plans. I infer from the public correspondence, that he 
saw that they would not work, and he told Mr Ilampson why 
they were unworkable 

Even with this assistance it took Mr Ilampson another year 
to perfect a provisional specification of his invention, which is 
totally devoid of any plan or drawing of a workable apparatus 
In the meantime Linde had completed his invention, and the 
Rtwal Institution went on working on its own lines, lust as it did 
before Mr Hampson was heard of, and as it would have done 
had he never been heard of at all 

Like the rest of us, Mr Hampson was using ideas and 
principles established by other men, and was trying to apply 
them and combine them so ns to reach a given result He has 
no property either in the principles or in the idea of combining 
them, or in anything except the particular combination to which 
he himself may give concrete form 
Other men besides myself have successfully combined these 
principles without any help from Mr Hampson 

Long before Mr Hamp^n’s patent was published, I said at 
the Chemical Society in 1895 “ It is a mistake to attribute to 

Lmdc the idea of using the cumulative withdrawal of heat for 
the first time in his apparatus, but he ha: suuetdedtH making a 
vmkabtt tnduitnal machine, and that is a very tmfartant step ” 
In the Society of Arts Journal I said “ Both Onnes and 
myself used or economised the temperatures of the expanding 
gas m order to cool the gas coming forward, but Linde was 
entitled to every credit for elaborating a machine in whiih this 
teas done as perfectly as possible ” 

Further, in the Chemical InduUrr Journal the following 
passage makes my position clear “ He (Prof Dewar) was 
willing to give all credit to Dr Hampson, Dr Linde, and any 
one who ejected improvements in these investigations All he 
asked was that they should not exaggerate their claims, and seek 
to block the way to other people who were working m the same 
direction Dr Hampson did not appear to realise that anybody 
else could be working in the same path and utilising the same 
ideas It was quite clear, however, from the facts before them, 
that that was precisely the state of affairs in the present case.” 

Such extracts show that I have recognised to the full the 
ments of the true inventor within the limits of his just claims. 

Jamks Drwar 

Summer and Winter in Relation to the Sunepot Cycle. 

Thb Quality of a winter season may be fairly estimated from 
the number of ilays on which the minimum temperature has 
gone below a given limit ; and the quality of a summer season, 
from the number of days on which the maximum temperature 
has gone above a given limit "Two tables issued from Green- 
WKh are here convenient for use , one giving frost days (since 
1841), the oth^days on which the temperature reached or 
exceeded 70*, xhere are more of the latter than of the former ; 
seventy-seven on an average, as against fifty five frost days (in 
September to May) 

we may roughly call a winter season severe or mild, accord- 
ing as It has more or less than the average number of frost 
days ; and a summer season hot or cool, according as it has more 
or lesa than the average number of hot days (in the sense 
speoificd) 
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winters and s 
influence 

(The sunspot maximum years are 1848. i860, 1870, 1884, 
18^; and the minima, 1843. 1856, 1867, 1879, 1890 Winters 
may, for brevity, be designated by the year in which they end ; 
thus, 1842 means 1841-42. In the tables exceptions are 
marked <). 

The following statements regarding winter may be verified — 

(I) In five year groups having each a sunspot m 

third {or centi al), there are generally h 


1 summers of these groups pointing to sunspot 


< mild winters than 


The proof is in these tables — 


1846-50 

1858-62 

1868-72 

1882-86 

1892-96 


.ST”! 

188^92 


'5 




The first table shows one exception to the rule (maximum of 
1870) The five years’ total, however, it may be stated, is 
under, not over, the average ’ In table B the winter 1840-1 
has been included, though the record properly begins with 1841 
It was a severe winter The table has one group with an 
average winter, so that this group may be considered neutral 
Coming now to the summer season, proof is offered of the- 
following — 

(3) In five year groups having each a sunspot mojctmum year 
third (or central), there are generally mote hot summers than 


ll 46 ^o 

1858-02 

1868-72 

1882-86 

1892-96 




>5 


Here we have one exception to our third rule, the group for 
min 1884 showing two hot summers and three cool ones The 
table D has three cases pointing one way, and two the other * 

In view of these facts, I have sought light from a different 
quarter, taking the mean temperature of the tour months May to 
August, and dealing with the series (from 1841) in the same way 
We thus obtain the following tables for summer — 


Cool 


Hot 


1846-50 

1858-62 

1868-72 

1882-86 

1892-96 


Cool Hot. 


1841-45 

1854.58 

1865-69 

1877-81 


Comparing E anti F with C and D, we find general agree- 
ment of the two fori — ■ • 

1882-86, remaining,' _ ^ , 

of D In fact, while the summer seasons 1854, 1855, 1856, 
and 1867 had more than the average number of hot days, the 
mean temperature of May to August was, m each year, under 
the average 


• In rlw curve of hot days, there is evidently a lonf wi 
which may complicate matter* 

* The sunspot maximum of 18S4, I may point out, was a 
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We thus seem to be warranted in the fourth proposition 
(4) /« fivt^tar groups htsvtHg each a sunset tmmmum 
jsoar third (or can/ral), (htre are geHtraJiy more cool summers 
than hot. 

From the present point of view, then, it would appear that in 
our climate sunspot maxima tend to be associated with a pre- 
ponderance of mild winters and hot summers , and minima 
with a preponderance of severe winters and cool summers 
The latter condition of things we should now be neat , if we 
supposes minimum in 1901, then we might expect at least 
three of the winters, 1899-1903, to be severe, and three of the 
summers cool, in the sense indicated. 

A further feature may here be noticed If we arrange the 
summers and winters in vertical senes, according as they are in 
maximum (or minimum years) one year after maximum, two 
years after, &c , to the extent of five on either side, there are in 
these vertical series, I find, only two cases of uniformity through- 
out, vis. these . (ij Alt summers of mtmmum years have been 
tool , (a) all summers in the fifth year after minima (and there 
fore near maxima) have been hot This agrees with the fore- 
going A B. M 

Rotifers in Lake Bassenthwaite 

If the occurrence of Asplanchna as a conspicuous member of 
the pelagic fauna of lakes has not hitherto been recorded in 
Britain, it can only be atinbuted to the lack of attention in 
this country to the systematic investigation of our Iresh water 
fiiuna On the continent of Europe and m Nortli America, 
Asplanchna pnodonta with Us variety htlvetica and other 
members of the genus are constantly recorded as among the 
commonest constituents of the lake plankton I hate on 
several oceastons found .•! pnodonta in lochs near Dundee m 
swarms similar to that described by Prof Hickson, and I have 
no reason to suppose that there is anything exceptional in the 
phenomenon Mr John Hood, of this city, a veteran student 
■of the Rottfera, tells me that its occurrence under these con- 
ditions has long been familiar to him He states that the 
domestic water supply of Dundee, which always contains a 
variety of pelagic organisms, was on one occasion rendered 
■quite turbid by swarms of the same species 

It must lie remembered that Hudson and Dosse’s monograph 
was written at a time when the tow-net had hardly begun to he 
employed in fresh water investigation, and that many of the 
common pelagic species were cither unknown, or, like Notholca 
Jongispina for example, very little known to the authors, 

Prof Hickson does not slate whether any males were present 
sn the gatherings obtained by him It is probable, as Wesenberg- 
Lund has recently pointed out (Phsol Ane , March 7, that 
she appearance of any one speciis in large numbers is an indica- 
tion of the approach of the " sexual period,” which is always 
preceded by a period of very rapid parthenogenelic repro- 
■duction. W T Calman 

University College, Dundee, July 5 


THE STORY OF THE SMITHSONIAN 
INSTITUTION'^ 

T N this sumptuous volume, produced with all that 
excellence of type, paper, and illustration, in which 
so many of the American official publications excel, the 
story IS told of hoiv the Smithsonian Institution was 
founded, and of the work which it has done in its first 
half-century 

The Smithsonian Institution, like our own Royal 
Society, has somethinft of a semi-official connection with 
the Government Without being a Government depart- 
ment, or deriving its funds from Government, it is in 
close correspondence with the ruling powers in re 
spect to scientific matters, advises them upon scientific 
questions, administers funds voted by Congress for 
specific scientific purposes, and in general keeps an eye 
upon the scientific side of many national undertakings. 

It IS presumably in recognition of this semi-official 
character of the Institution, that the President of the 
United States has written a brief but interesting preface 

> “TIm SmltbxxilaD InttituUan, i846-i8ae The Hutoty of iM Pint 
Half-C*nluty>'’ Fdlitd byGoorta Brown Ooode. (City of Washinfioo, 
«*97) 
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to the present volume In this preface Mr. McKinley 
recalls how, in 1796, George Washihgton, in his farewell 
address to his fellow-countrymen, said “ Promote, then, 
as an offiect of primary importance, institutions for the 
general diffusion of knowledge, for m proportion as the 
structure of a government gives force to public opinion. 
It lb essential that public opinion should be enlightened” , 
and how, thirty years later, “an Englishman, James 
Smithson, as though influenced by these words, be- 
queathed the whole of his property to the United States 
of America in trust ‘to found at Washington an es- 
tablishment for the increase and diffusion of knowledge 
among men 

James Smithson, the benefactor who is thus com- 
memorated, was born in 176J, and was known m his 
youth as James Lewis Macie, he being in fact an 
illegitimate son of Hugh Smithson, afterwards Duke of 
Northumberland, by Elizabeth Macie, a cousin of the 
I’crcys,, who, at the time of his birth, was a widow 
This tact of his parentage is important, not only as 
explaining why James Macie subsequently took the name 
of Smithson, and so gave its name to the Smithsonian 
Institution, but as explaining also one strong motive 
which influenced him in founding that institution , for, 
all his life. It seems, he smarted under a sense of in- 
justice, and was determined that in some way he would 
attain to fame, though excluded from hereditary rank 
“The best blood of England,” he once wrote, “ nows in 
my veins , on my father’s side I am a Northumberland, 
on niy mother’s side I am related to kings, but this 
avails me not My name shall live in the memory of 
man when the titles of the Northumberlands and the 
Percys are extinct and forgotten ” 

Smithson was a student of science, and did some 
sound scientific work He was a h'ellow of the Royal 
Society, and contributed twenty seven papers to the 
Phtlosoplmiil Transactions, the Annals of Philosophy, 
and the Philosophical papers which, in the 

opinion of Dr S P Langley, whose biographical sketch 
of Smithson fronts this history, “give the idea of an 
assiduous and faithful experimenter” Nevertheless he 
did not by this path attain any such eminence as would 
justify him in hoping for the immortality which he 
(oveted, and there can be little doubt that it was at least 
in part his consciousness of this fact which led him to 
follow the remaining path to fame, that of a munificent 
benefactor to the bianch of learning which he loved 
In his later years he was a great sufferer He lived 
chiefly in P.ans, where he cultivated the friendship of 
Arago From ^rago’s “Eulogy on Ampere” Dr 
Langley gives a very interesting extract, which is worth 
quoting in full, as giving us a vivid glimpse of Smith- 
son’s declining years, and .1 rather touching picture of 
•Arago’s friendship with him 

“borne years since in Pans I made the acuuaintance 
of a distinguished foreigner of great wealtn, but 111 
wretched health, whose life, save a few hours given to 
repose, was regularly divided between the most interest- 
ing scientific researches and gaining it was a source 
of great regret to me that this learned experimentalist 
should devote the half of so valuable a life to a course 
so little in' harmony with an intellect whose wonderful 
powers called forth the admiration of the world around 
him Unfortunately there occurred fluctuations of loss 
artd gain, momentarily balancing each other, which led 
hinri to conclude that the advantages enjoyed by the 
bank were neither so assured nor considerable as to 
preclude his winning largely through a run of luck. The 
analytical formulas of probabilities offering a radical 
means, the only one perhaps, of dissipating this illusion, 

I proposed, the number of the games' and the stakes 
being given, to determine in advance, in my study, the 
amount not merely of the loss of a day, nor that of a 
week, but of each quarter. The calculation was found 
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so regularly to agree with the corresponding diminution 
of the bank-notes in the foreigner’s pocket-book, that a 
doubt could no longer be entertained ” 

It may be added, by way of sequel, “ that Smithson 
resolved not to absolutely discontinue play (m which he 
found the only stimulus which could make him forget 
his physical suffering), but to do so with a care that the 
expenditure for this purpose was a definite one, and 
within his means ” 

Smithson died in Genoa in 1829, having bequeathed 
all his property to a nephew, Henry James Hungerford 
by name, and after him to any child of this nephew, 
"legitimate or illegitimate”; but in case of the said 
nephew dying and leaving no child, then all the property 
was, as mentioned above, to go “to the United States 
of America, to found at Washington, under the name of 
the Smithsonian Institution, an Establishment for the 
increase and diffusion of knowledge among men ” 

Henry Hungerford died unmarried and without heirs 
in 183$, and Smithson’s solicitors forthwith communi- 
cated with the United States Embassy in London. 
Then followed discussions in Senate and House of Repre- 
sentatives Some senators considered that it would be 
beneath the dignity of the nation to receive benefits 
from a foreigner Other senators considered that it would 
not The House of Representatives referred the matter to 
a select committee, and finally the legacy was accepted, 
and Richard Rush, a lawyer of hign standing, at one 
time United States Minister at the Court of St James’s, 
was selected to prosecute the claim in Chancery 

When Mr Rush arrived in London he found that 
there were eight hundred cases in Chancery ahead of 
his, yet he managed to get the suit settled in less than 
two years, a matter " which gave rise to no little surprise,” 
seeing that “the English lawyers themselves admitted 
that a Chancery suit was a thing which might begin 
with a man’s life, and its termination be his epitaph” 
It IS pleasant to read that this success “ was due in a 
large degree to the extreme friendliness and consider- 
ation manifested by the British law officers, from the 
Attorney-General down ” The suit settled, Mr. Rush 
took passage home in the packet ship Mediator with one 
hundred and five bags, each containing a thousand 
sovereigns, except one, “ which,” reported Mr Rush, 
“ contained 960 sovereigns and eight shillings and seven- 
pence wrafyied tn paper " — a particularity which is a 
little comical in face of the fact that the Treasury 
accounts show that the odd money which he actually 
paid in was eight shillings and sixpence. 

And now, of course, the trouble began. Another eight 
years must pass before Congress could decide what to do 
with the money Like our own Royal Society, the 
Smithsonian Institution had to go through a period of 
incubation before it could be hatched. Just as Evelyn, 
Cowley, Petty, and others proposed sundry schemes for 
giving body to the “ Invisible College,” so, numerous 
“persons versed in science and in matters relating to 
education” gave their views on the shape which the 
Smithsontan Institution ought to take Some advocated 
the esUblishment of a university, others a central school 
of natural science ; others, again, an institution for re- 
searches in physic^ science in connection with the useful 
arts. An experimental farm, a school of astronomy, and 
a meteorological bureau were other proposals ; while 
ex-President Adams urged the establisnment of an 
astronomical observatory “equal to any in the world,” 
an idea for which be fought with great persistence. 

At length, in 1846, the existing Nav^ Observatory 
having bwn organised, Mr Adams was willing to drop 
his observatory scheme, which had been standing some- 
what in the way of a settlement, and in that year the Act 
incorporating the Smithsonian Institution was passed by 
Congress. 

To John Quincy Adams, “the Smithsonian” owes 
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much It was mainly by his influence that the bequest 
was accepted, and. when accepted, that it was resolved 
to keep the capital intact and spend only the interest. 
Next to him, the Institution is indebted for its successful 
foundation to Joel Poinsett of South Carolina, To 
Poinsett are due the mam features of organisation, the 
plan for a national museum of science and art, and the 
inauguration of a system of international exchange of 
books. Other features are due to other men . the 
establishment of the library to Rufus Choate, of Massa- 
chusetts, and George P. Marsh, of Vermont ; the 
establishment of a staff of resident investigators to 
Richard Rush, of Pennsylvania , and the organisation of 
the various branches into one whole to Robert Dale 
Owen, of Indiana. 

For the constitution of the Smithsonian Institution we 
must refer the reader to the volume before us There he 
will find It set forth with fulness, and supplemented with 
a biographical notice of every member of the Board of 
Regents down to the present time, and with an interesting 
chapter on the three successive Secretaries, Prof Joseph 
Henry, Prof Spencer Fullerton Baird, and finally Prof 
Samuel Pierpoint Langley, who happily is still spared 
to the scientific world, and at the age of sixty-four shows 
no abatement in scientific ardour That the constitution 
of the Institution was judiciously conceived is sufficiently 
shown in the brief paragraph with which the late Dr. 
Goode closes his chapter on “ The Board of Regents " 

“ Notwithstanding the fears so generally entertained fifty 
years ago, the Institution has never, in any respect, fallen 
under the influence of political interference No number 
of Its staff has ever been appointed because bf the 
influence of powerful friends or for any reason except that 
he was believed to be the best man available for the place. 
No sinecures have been created, and no breath of sus- 
picion has ever tarnished the reputation of any officer or 
employee.” 

And now, at the end of its first half century, what is 
the scope of this great Institution, and what is the work 
which It carries on ? “To increase and to diffuse know- 
ledge among men,” were the aims of the founder, and to 
these two aims— the increase, and the diffusion of know- 
Icdge—the Institution strictly addresses itself The 
Library, the Publications, the Museum, the Bureau of 
Exchanges, the Bureau of Ethnology, the Astrophysical 
Observatory, the Zoological Park, and the exploration 
work of the Institution are some of the mam branches 
of its system bearing upon one or other of these aims 

In most of these branches the Institution is m close 
alliance with the United States Government Its library, 
for instance, is actually beneath the same roof as the 
library of Congress, and, though kept distinct, forms 
for practical purposes one library. It is said that the 
Institution reaps great advantage by this arrangement, 
inasmuch as it thus has access to a much larger 
number of volumes, while effecting a considerable saving 
m its funds. Inde^, it is a q^uestion whether a similar 
amalgamation might not usefully be made between some 
of our English libraries. Whatever advantages there 
may be m each scientific society m Burlington House, 
for instance, having its own library— and some advan- 
tages no doubt there are— it is obvious that a certain 
waste of funds and force results from the Royal, the 
Geological, the Chemical, the Lmnean, and the Royal 
Astronomical Societies, all situated in the same quad- 
rangle, being possessed of separate libraries, separate 
staffs of assistants, separate catalogues, and quintuplet 
sets of many expensive serials and books. 

As with the library, so with the museum ; the Govern- 
ment and the Institution are mutually bmefited by a 
close alliance. The nucleus of the museum was Smith- 
son’s own cabinet of minerals, consisting of some eight 
or ten thousand specimens. To this were added. In 
1858, the collections formed by various exploring 
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expeditions carried out by the United States Government, 
which till then had been kept in the Patent Office , and 
in 1861, the collections accumulated by the unfortunate 
National Institute — a body which was swamped by its 
own exertions, for its income did not suffice for it to cope 
with the flood of materials which poured in from all 
parts of the world in response to its appeals To this 
amalgamation of collections was given the name of the 
United States National Museum, the whole being placed 
under the care of the Smithsonian Institution, which 
pursues the enlightened policy of freely distributing 
duplicate type specimens to scientific institutions, of 
presenting sets of general duplicates to colleges for 
educational purposes, and even of lending original un- 
descnbed specimens to experienced men of science 
The Bureau of American Ethnology is also a national 
undertaking, placed under the direction of the Smith- 
sonian Institution Its germ was an exploration of the 
cafions of the Colorado, begun in 1867 by Major Powell, 
which presently grew into a survey, first geographical, 
then geological, and finally anthropological In 1871 
Congress made an appropriation to be expended under 
the direction of the Smithsonian Institution for continuing 
the explorations and surveys, and the organisation 
became “ The United States Geographical and Geo- 
logical Survey of the Rocky Mountain Region” In 
1874 the survey was transferred to the Department of 
the Interior, and anthropological researches were made 
more prominent In 1879 there were four bureaus 
engaged in surveys in the Western Territories, and these 
were reorganised in the present Bureau of Ethnology, 
under the direction of the Smithsonian Institution 
Appropriations are annually voted by Congress to enable 
the Bureau to continue its researches, and publish its 
results. Its publications, however, are limited to the 
thoroughly digested scientific conclusions, and only 
represent a fragment of the enormous amount of work 
accomplished What that work amounts to in bulk may 
be better conceived from the statement that the fireproof 
vaults of the ‘‘ Smithsonian ” contain MSS under more 
than 2000 titles, besides the material for a “ Cyclopa'dia 
of Indian Tribes ” upon 100,000 cards 

Like the Bureau of Ethnology, the National Zoo- 
logical Park is primarily American It was commenced, 
that IS, mainly with a view to preserving animals, and 
especially native animals, which were likely to become 
extinct It has not, however, been so generously treated 
by the nation as some other departments of the Smith- 
sonian work, and, like many things American, the 
American Zoo fluctuates with American politics It 
began welL Dr Langley had his dream, and a very 
noble dream it was , namely, to establish a park in which 
the wild animals might live “ as nearly as possible in the 
conditions natural to them, so that they might breed and 
thrive in captivitv as in their native haunts." An almost 
perfect spot was found for this purpose in Rock Creek, 
with flowing water, varied aspects, and differing soils , 
sunny slopes, cool hillsides, level meadows and rocky 
cliffs. It was purchased in 1889, and in the following 
year an Act was passed placing the park under the 
direction of the Regents of the Smithsonian Institution 
The 185 living animals which the Institution already 
possessed, and which had hitherto been kept huddled 
together in low sheds and small paddocks, were transferred 
to the park All was going well, when, in 1891, “the 
mutations of politics caused a change in the dominant 
pdlitical party "—then, estimates were reduced, authority 
to purchase animals was withdrawn, and even the question 
of abolishmg the park was consider^. Notwithstanding 
these difficulbes, many successes have been attained, and 
Secretary Langley lives in hopes of more adequate 
Government support. ■ , 

The same “ knack of hoping " has to be exercised by 
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Dr Langley in respect to the Astrophysical Observatory. 
Unlike the above-mentioned departments, the Smith- 
sonian Observatory has received no aid from Congress 
This observatory, in which Dr Langley has earned on 
his excellent work under the greatest difficulties, he him- 
self describes as “ a one-story building, or rather shed," 
erected on a site “ surrounded by streets and traffic.” It 
was erected in 1890 in the grounds of the Institution, and 
the expense of its erection and equipment was pnncipally 
defrayed by a donation of 5000 dollars from Dr. Graham 
Bell, and a legacy of the same amount left by Dr. Kidder. 
It is to be hoped that Dr Langley’s ardent desire for a 
suitable permanent building on a suitable site may soon 
meet with a response from the nation 

The exploration work of the Institution has been very 
notable Nearly every Western expedition, whether 
Government or private, of any magnitude, has received 
aid from the Smithsonian Institution That the Govern- 
ment Surveys m particular, undertaken as they were for 
definite, practical purposes, should have the scientific eye 
following them, and usually a scientific corps attached to 
them, has been of incalculable advantage for the increase 
of knowledge First came the surveys for railways and 
waggon-roads across the public lands of the West Then 
the geological surveys of the same region Then the 
explorations of the sea coast, rivers, and lakes of the 
States by the t ish Commission ; and investigations of the 
North American Indians by the Bureau of Ethnology. 
With all these Government activities the Institution has 
been, either directly or indirectly, connected In fine, to 
quote the words of Mr F W True, who here gives their 
history, “ the Smithsonian Institution has contributed to 
the work of exploring the domain of nature not only 
directly by setting on foot expeditions supported from its 
own funds, and indirectly by aiding and equipping 
numerous Government and pnvate expeditions, but more 
remotely as well by influencing independent workers to 
explore in many lands, and to add new treasures to 
the national collections ” 

It IS needless in a scientific journal to speak of the 
importance of the publication work done by the Institu 
tion The “Smithsonian Contributions to Knowledge,* 
and the “Smithsonian Miscellaneous Collections” are 
too well known to need any detailed notice. A thousand 
copies are distributed every year to the leading scientific 
libraries throughout the world Neither is it necessary 
to speak in detail of the liberal policy of the “ Smith- 
sonian” in Its system of international exchanges, a 
liberality which was furthered by the .American Govern- 
ment and met in a like spirit by the British Government, 
scientific books sent as presents being exempt from duty 
in both countries This exchange system, in which until 
1862 the Royal Society of London took part as the 
forwarding agents for Great Britain, has been of immense 
practical service to the scientific world Finally, the 
reader must be referred to the volume under review for 
the “ Appreciations ” of the scientific work accomplished 
by the Smithsonian Institution with which it closes. The 
appreciations are interesting, but could scaicely be 
epitomised within the space of a brief article like the 
present They are mostly written by well known scientific 
men in the United States “Physics,” by President 
Mendenhall , “ Mathematics,” by Prof R S Woodward , 
“Astronomy,” by Mr Holden, Director of the Lick 
Observatory; “Chemistry” and “Meteorology,” by 
Marcus Benjamin; “Geology" and “Mineralogy,” by 
Prof Rice ; PalKontology,” by Prof Cope, of the Uni- 
versity of Pennsylvania , and so on through the fifteen 
chapters into which the “ Appreciations ” are divided 

Prof Henry, the first of its three famous Secretanes, 
often used to say “ that co-ojieration, not monopoly, is the 
watchword of the Smithsonian Institution. Its policy 
has always been to devote itself to such useful fields of 
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labour at no other institution could be found ready to 
take up.” That jwlicy has been steadily pursued 
throughout this, its first, half-century of existence, and by 
the perusal of this volume most readers will be convinced 
that It has been justified by the results. H- R. 


I 


SPIDER AND PITCHER-PLANT. 

N the insectivorous plants of the genus Nepenthes, a 
form represented by a number of species and widely 
distnbuted over the Indian and Australian regions, as 
well as in Madagascar, the pitchers or insect-traps, which 
are usually regarded as expansions of the leaf-sttJk, are 
suspended, mouth upwards, at the ends of long tdndnis 
proceeding from the tips of the leaves The gaping 
orifice, frequently strengthened and kept open by a 
thickening of the nm, is protected by a fid, which, while 
preventing the infall of rain, offers no obstruction to the 
nee entrance of insects. To attract the attention of 
these animals the pitchers are frequently conspicuously 
coloured in their upper parts, and honey is secreted from 
glands scattered around the margin of the aperture and 
on the under-face of the lid This gaudy and sweetened 
portion, designed as it is to catch the eye and act as a 
bait, constitutes the “ attractive ” area A short distance 
within the cavity and below the attractive area just de- 
icnbed, the walls of the pitcher are smooth and of a 
■waxy consistency, so that no foothold is afforded to in- 
sects, which are consequently precipitated to the bottom 
of the pitfall if luckless or incautious enough to \enture 
on this “conductive” area The lower part of the re- 
ceptacle IS filled to a greater or less extent with a fluid 
containing, amongst other substances, potassium chloride, 
malic and citric acids, as well as soda lime and magnesia 
in smaller Quantities and an enzyme, which in the presence 
of the acids has the power of digesting org.mic matter 
(S H Vines, quoted by “A W. B Nature, vol Ivn 
PP 367-368, 18^) This fluid, poured out as a secretion 
from a large number of glands developed in the adjacent 
walls of the pitcher, is usually crowded with the in- 
digestible remains of insects, commingled with those of 
which the nutritious tissues are in process of decom- 
position under the action of the alimentary juice of the 
plants and of the bacteria which infest it 

The spiders of the family Thomisid.e belong to that 
artificial section of the order sometimes spoken of com- 
prehensively as the wandering or hunting species as 
opposed to those of sedentary habit, which spin snares 
for the capture of prey Some of the Thojnisidae live 
•on the ground amongst vegetable ddbris or beneath 
stones , others on the trunks or leaves of trees , others, 
again— and these are the species that have attracted the 
greatest amount of attention— frequent flowers, and lurk 
amongst the petals on the watch for visiting insects To 
This last category belongs the spider {Mtsumena nepen 
ihtcola) now under discussion, a species which invariably 
takes up its abode in the pitcher of a North Bornean 
(Labuanj Nepenthes, perhaps referable to the species 
described as N. phyllamphora} In any case, whatever 
the name of the plant may be, the Misumena appears to 
inhabit exclusively the one species , for although several 
other kinds were found growing m the vicinity, they were 
never observed to be tenanted ^ spiders. 

According to that skilled collector and trustworthy 
observer, Mr. A Everett, who kindly furnished me with 
the notes forming the basis of the account here given, 
the pitchers in question are somewhat elongate in shape, 
and constricted a short distance below the nm, broadening 
out again as the bottom is approached, and narrowing 
ultimately to a vanishing point where they join the sup- 

> I am indebtod to my coltaagua, Mr. A. H, Randle, for kindly axamin- 
uig the two fragmente of the pitcher sent home with the iplden Unfor- 
ttmawl^ the piece* are t«o •mall 10 make the {dentiScaiion of tha epe^ j 
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porting stalk. Just below the upper constriction the 
spider spins a slight web, adherent to the wall of the 
pitcher. This web is not of the nature of a snare or net 
designed to intercept insects, but extends as a thin carpet 
over a small portion of the conductive area, and enables 
the spider to maintain a secure hold on its slippery sur- 
face. Here it lives and rears its young, no doubt feMing 
upon the msects which the Nepenthes attracts for its own 
use, capturing them either as they enter the pitcher, or 
perhaps after they have fallen into the digestive fluid 
below. 

So far as procuring food is concerned, this spider would 
seem to be no better off than those of its allies which 
live in flowers and capture the honey-seeking insects that 
visit them, except in so far as it is not dependent upon 
seasonal inflorescence for a place wherein to lurk. But 
in one very important respect it must presumably score 
heavily in the struggle for existence— that is to say, in 
Its means of escaping from enemies 

It IS a well-known fact that almost all spiders, csjieci- 
ally those that occur in tropical and subtropical coun- 
tries, suffer immense mortality from the relentless perse- 
cution of the solitary mason wasps, which at their breeding 
season scour the country and explore every nook and 
cranny in the eager search for spiders wherewith to lay 
up a sufficient store of food for the voracious young 
wasps during the days of their larval existence. From 
these enemies the flower fiequenting species have no 
means of escape, except such as is afforded bv quiescence 
in conjunction with the protective nature of their colours, 
attitucies and form The slightest movement on their 
part will attract the notice of the quick-sighted wasp, 
and bring swift destruction upon them 

Whether oi not the mason wasps have the temerity to 
invade the pitchers of Nepenthes in their quest for 
victims, there is no evidence to show Possibly long- 
billed birds thrust their beaks into the insect trap to 
extract any living things or organic ddbris they may con 
tain At any rate, the account giv en by Mr Everett of 
the behaviour of this spider when threatened with danger, 
points forcibly to the conclusion that the species is sub- 
ject to persecution from enemies of some kind or other 
This collector found that when an attempt was made to 
capture them by tearing open the pitcher, the spiders, 
although very active, never attempted to escape from the 
mouth of the vessel, but ran down its inner surface, and 
plunged boldlv into the liquid at the bottom, ultimately, 
if still pursued, retreating to its very base, and burying 
themselves amongst the remains of ants, moths, beetles, 
&c , with which the pitcher was more or less choked 
Although many spiders of semi-aquatic habits, such as 
Dolontedes, Thalassius, and some species of Lycostdee 
plunge beneath the surface of water when threatened 
with danger, and escape along the stems of the sub- 
aqueous weeds , and although an example of jfraneus 
{Epetra) cornuius, a terrestnal species which, however, 
frequents the banks of streams and marshy country, has 
been noticed, when disturbed, to drop to the ground, run 
into the water, hifle beneath a tuft of weid,’ and there 
remain for a minute or so before venturing to climb back 
to Its web, I am not aware that the adoption of water as 
a city of ref^e has ever been recorded of any member 
of the family Thomistd,*. These spiders, in fact, as already 
explained, depend for safety upon protective assunilation 
to their surroundings. Consequently the habit of plung- 
ing into the fluid in the pitcher of Nepenthes, adopted by 
Misumena nepenthuola, must be regarded, it appears, as 
a new instinct acquired by tlje specieSjtn connection with 
the exceptional nature of its habitat ; and its behaviour 
carries with it the conviction that the species is con- 
stantly subject to persecution from some enemy other 
than man, whether it be bird or wasp 
Possibly the spiders, when once they have uken ,up 

1 Prof Uoyd Morgan, Natuxx, vol xlvU. p. lot, iBss 
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tbeir Abode in the pitcher are, like the insects that ven- 
ture in, unable to get out again on account of the oppo- 
sition to exit offered by the slipperiness of the walls of 
the conductive area. If this be so, they would be com- 
pelled, m case of attack, to seek safety in the lower parts 
of the pitcher , and while those too timid to take the 
plunge, or too weak to withstand the immersion, would 
be captured or destroyed, their instinctively bolder or 
physically hardier companions would be saved to transmit 
their characteristics , and so by a process of elimination 
and selection the instinct would be gradually brought to 
the state of perfection Mr Everett has described 

I..astly, if It be wondered by what means the spider is 
able to resist the action of the fluid, and to regain its 
position of security in the upper part of the pitcher, it 
must be remembered, in the first place, that a great many 
spiders, as well as many insects, can be immersed m 
water and other liquids, and withdrawn in a perfectly 
dry state , and in the second place, that almost all 
spiders when dropping from their webs or leaping after 
prey, ensure a safe return to the spot they have left by 
letting out a drag- line of silk, which passes from the 
spinning mammillm to the point of departure A silken 
thread of this description would enable M nepenthtcola 
to climb out of the digestive fluid which retains the cap- 
tured insects , while the nature of the integument and 
of Its hairy clothing would prevent the penetration of 
the fluid during the short time that the spider remains 
beneath it. k I Pococ k 


FERDINAND CONN. 

O N June 2? last the career of one of the great botanists 
of the latter half of this century was brought to a 
close During the span of a long life of se\ only years 
Ferdinand Cohn has devoted his best energies to the 
advancement of botany, and the list of his papeis in the 
“ Royal Society Catalogue of Scientific Papers ” bears 
witness to an unwearied devotion to his life work 

In his earlier years Cohn was amongst the foremost of 
those who were engaged on investigations into plant life 
and animal cells, and to the last it was the lowlier members 
of the vegetable kingdom that attracted his chief atten- 
tion But It was ever the striving after a deeper insight 
into the nature of the living organism that stands out as 
the keynote of his numerous researches, and the grasp 
which he possessed of the current problems is seen in 
one of his earlier papers on Proiocoicus pluvtalts In 
this memoir he brought forwaid cogent arguments in 
support of his view that the Protoplasm, recognised a few 
years before by Von Mohl as the essential living substance 
of plants, was identical with barcode, first described for 
animalsby Dujardin , and Cohn’s arguments were the more 
worthy of attention inasmuch as he was already familiar 
with, and was writing about. Infusoria It is singular 
that Cohn’s claims to have first established this great 
generalisation should have been so obscured by the work 
of Brucke and Max Schultze, since the memoirs of these 
investigators were published several years after Cohn’s 
paper which appeared in 1850, and was shortly afterwards 
translated into English under the auspices of the Ray 
Society. 

In those early years, from 1847 and onwards, new con- 
tributions to science flowed rapidly from the pen of the 
hard-working man His papers on Pilobolus, Empusa, 
Spkaropiea and on Volvox are well known Some of 
them were at once recognised as of prime importance, 
and were translated into English and French 
But Cohn’s interest was by no means restricted to these 
channels, for several of his early works deal more 
especially with physiological problems ' ,The usuries 
caused bv lightning and the problems of disease also 
engaged his attention, and U was perhaps chiefly in con- 
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ncction with the latter class of questions that his later 
investigations were pursued The importance of his 
work on Bacteria was long ago recognised, and the 
attitude which, in opposition to Nkgeli, he maintained 
towards the pleomorphism of these organisms has turned 
out to be substantially the correct one Naturally, how- 
ever, It was not to be expected that genera distinguished 
at this (relatively) early period would prove to be natural 
ones, but the existence of independent species, also 
recognised by De Bary, is now everywhere admitted 
In addition to his work as a teacher and an investi- 
gator, Cohn’s Heitrage zur Wissenschaftliche Botanik ” 
will always serve to keep his memory green in the minds 
of botanists These volumes contain a large number of 
important papers, many of which were the direct outcome 
of nis personal influence 

The “ Kryptogamen-flora von Schlesien ” also testifies 
to his editorial energy, and he was himself one of the 
most active members of the Schlesische Gesellschaft ru 
Breslau, and many of his papers are to be found in the 
records of this Society, to which also in his later years he 
contributed many valuable and suggestive reviews of 
current work , and these will always prove of permanent 
value to the historian of this period 
Cohn was a foreign member of the Koval and Linnean 
•Societies of London, and the gold medal of the latter 
Society was awarded to him in 1895 Few men have 
more justly earned the respect of then fellows than he, 
and all might well profit bytheex.-impleof his industrious 
career He is gone, but his work remains as a lasting 
monument to his fame — 

“Sicut fortis equiis, spalio qui saepe supremo 
Vicit Olympia, mine scnio confectu' quiescil ” 

J B Far MLR 


I NOTES 

Tub French Assoemtion for the Advancement of Science will 
this year hold its meeting at Nantes, from August 4 to 1 1 
I Tint annual general meeting of the Victoria Institute was 
j held on Monday afternoon last, when Sir George Stokes 
delivered his presidential address The subject of the address 
was "The I’erccption of Colour ” 

Thb Council of the British Medical Association resolved at 
,ts last meeting to found as a memorial of the late Mr Ernest 
Hart a scholarship to be called "The Ernest Hart Memorial 
Scholarship for Preventive Medicine " It was felt that no 
more fitting means could be found to commemorate at once Mr. 
Hart’s great services to the British Medical Association and to. 
the advancement of the study of preventive medicine The 
scholarship, which will be of the annual value of 200/ , will be 
tenable for two years 

At the recent Council meeting of the Iron and Steel In 
stitute, Prof Roberts Austen, C B , F K S , was elected to 
succeed Mr. Martin Dowlais as president of the Institute 

Sir Martin Conwav has started for Bolivia It is his in- 
tention to explore the high group of the Andes containing the 
peaks Illimani and Illampu (or Sorate) lie is accomparuetl by 
the Alpine guides Antoine Maquignoz and Ixmis Pellissier, who 
made the first ascent of Mount St Elias in Alaska last year 
with the Duke of Abrusii 

Prof Max Weber, the well known zoologist of the 
Univosity of Amsterdam, will leave Europe m October next, 
for Sourabaya, Java, to take command of a scientific expedition, 
projected by the Society for the Biological Investigation of the 
Netherlands Colonies, for the zoological, botanical and oceano- 
graphical exploration of the seas of the Indian Archipelago The 
course of the expedition, which will last about a year, is divided 
Into two sections. The first, starting from Sourabaya, will pas» 
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through the Timor and Tcnimber group* of island* to the Aroos 
and Island* and thence to Banda or Amboina, a total distance 
by the route selected of about ajoo English miles The second 
aection, starting from Banda or Amboina, will pass between 
Halmahelra and Celebes through the chain of islands leading up 
to the Philippines, and then return to Jaia by the channel between 
Celebes and Borneo, making a traject of some 3000 miles 
Looking to the advantage* derived from Prof Weber’s previous 
experience in exploration of this nature and his well known 
devotion to the subject, there can be little doubt that this expedi- 
tion will result in large additions to our knowledge of the fauna, 
flora, and physical structure of the East Indian Archipelago 

Mr A P. Low, of the Geological Survey of Canada, has gone 
to Labrador for the purpose of studying the geological formationst 
and to make a map of the region He expects to be absent for 
eighteen months. 

The second Huxley I.ecture on “ Recent Advances in 
Science, and their Iiearing on Medicine and Surgery ” will be 
delivered at the Charing Cross Hospital Medical School on 
Monday, October 3, by Prof Virchow of Berlin It will be 
cemem^red that the first Huxley lecturer was Prof Michael 
Poster, F. R S , and that his discourse was printed m these 
columns Prof V'lrchow’s lecture will, it is stated, be delivered 
in English 

The summer session of the Institution of Mechanical 
Engineers will take place at Derby, commencing on Tuesday, 
July 26. The following papers have been offered for reading 
and discussion, not necessanly in the order here given — Manu- 
facture of aluminium articles, with description of the rolling 
nulls and foundry at Milton, Staffordshire, by Mr Emanuel 
Riston , water soltening and purification by the Archbutt 
Deeley process, by Mr Leonard Archbutt , mechanical testing 
of matenals at the locomotive works of the Midland Railway, 
Derby, by Mr, W Gadsby Peet , electric current for lighting 
and power on the Midland Railway, and driving direct by 
electric motor without shafting, by Mr W E Langdon , 
narrow-gauge railways, 2 feet and under, by Mr Leslie S 
Robertson ; results of recent practical experience with express 
locomotive engines, by Mr Walter M Smith 

The summer meeting of the Institution of Junior Engineers 
will be held at Liverpool, from August 8 to 13 The president- 
elect of the Institution is Sir W II White, K.C B , E R S 

The summer assembly of the National Home-Reading 
Umon will be held at Exeter during the last week of the present 
month The inaugural address will be delivered by Sir George 
W. Kekewich, K C B , Secretary of the Education Depart- 
ment, who will take as his subject “The National Home- 
Reading Union in its Relation to Elementary Education,” and 
short courses of lectures upon the architecture, botany, and 
geology of the district will be given by Mr Francis Bond, 
Prof. Baldwin Brown, Mr. A. W Clayden and Prof Weiss. 
Copies of the full programme may be obtained from the office 
of the Union, Surrey House, Victoria Embankment 

ScttHct announces that the Academy of Natural Sciences of 
Philadelphia has received from Miss Anna T, Jeanes a gift of 
20,000 dollar* to be invested and known as the Mary Jeanes 
Museum Fund, the income to be used for general museum 
purposes. 

The Hayden Memorial Geological Award for 1898, consisting 
of a broiue medal and the interest of the endowment fund, has 
been conferred upon Prof. Otto Martin Torell, the director of 
the Geological Survey of Sweden, by the Academy of Natural 
Sciences of Philadelphia. 
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The Belgun Government, setting an example to thoae of larger 
and wealthier nations, has offered a premium of 50,000 franc* to 
the Inventor of a paste for match-heads free from yellow phos- 
phorus, and capable of igniting upon any dry surface. The 
conditions under which the competition will take place have 
been determined by the Mimstry, who have agreed that it 
shall be international, and remain open until January l, 1899 

As will be seen by a reference to our advertisement columns, 
a pnxe of 500 guineas is offered by the Sulphate of Ammonia 
Committee for the best essay on the subject of “ The Utility of 
Sulphate of Ammonia in Agriculture,” treated from a practical 
and scientific point of view All essays sent in must be written 
in the English language, on one side of the paper only, and 
bear a distinguishing motto or nom de plume, and reach the 
Chairman of the Committee not later than November 15 of the 
present year 

Proi- O C Marsh has transmitted from New Haven to the 
Director of the United States Geological Survey the fourth large 
instalment of vertebrate fossils secured in the West in 1882 92, 
under his direction, as paixontologist of the United States 
Geological Survey in charge of vertebrate paleontology The 
collection, which is packed in one hundred boxes and weighs 
over thirteen tons, will, in accordance with law, be deposited in 
the National Museum The collection includes twelve skulls 
and other remains of the gigantic Ceratopsta from the Cretaceous j 
various Dinocerata fossils from the Eocene , a senes of rare 
specimens of BrenMherium, Ehlhertum, MtoHippus and other 
genera from the .Miocene , a very extensive collection of 
rhinoceros and other mammals from the Pliocene, as well as 
various interesting fossils from more recent deposits. Other 
collections at present at New Haven will be sent to Washington 
as soon as their scientific investigation, now in progress, has 
been completed 

A CIRCULAR letter on the subject of railway passenger com- 
munication has been issued by the Board of Trade to the 
general managers of the different railway companies, calling at- 
tention to the recently issued report of the Departmental Com- 
mittee, which unhesitatingly condemns as inefficient the outside 
cord system of communication, and does not regard as satis- 
factory existing methods of communication by pulling a cord or 
wire passing inside the carriages. The views expressed by the 
Committee as to the inefficiency of the outside cord com- 
munication arc fully shared by the Board of Trade, who have for 
years refused to approve it. It is recommended that the law 
should be extended so as to require the provision of means 
of communication on all passenger trains, irrespective of the 
distance run without a stop The letter states that the Board 
attach great importance to the conclusions of the Committee, 
and that they hope the companies by whom the cord system is 
still used will at once take steps to substitute for it a proper 
means of communication, and that the companies will, as a 
whole, extend the provision of such a means to all psusenger 
trains without waiting for an alteration of the law It is to be 
sincerely hoped that the railway companies, to whom the sug- 
gestions contained in the letter apply, will set to work to remedy 
what has been, and still is, a crying evil on many lines of 
railway 

Some time ago the Public Control Committee of the London 
County Council received from the Departmental Committee of the 
Home Office, which is at present considering the questions of the 
manufacture and supply of water gas, an inquiry as to the opinion 
on the subject of the Pubhc Control Committee. This opiniw has 
now been communicated, and is as follows . (l) That consider- 
able danger arises from the introduction of vrater gas in the 
process of the ennehment of coal gat ; (2) that non-carburelted 
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and noD-odonsed water gas should not be allowed to be used 
under any conditions, since it is devoid of smell which would 
give warning of any escape of the gas , (3) that 25 per cent 
should be the maximum amount of water gas allowed to be m- 
troduced m the enrichment of coal gas, the proportion of water 
gas being ascertained by determining the amount of carbonic 
oxide in the nch coal gas (coal gas ennched to this extent 
would correspond in poisonous character to the Dowson gas, 
which IS already in use for heating purposes and (or gas 
engines, and would exclude the use of carburetted water gas) , 
(4) that when it is proposed to supply poisonous enriched gas 
to houses and the interior of buildings, a proper inspection be 
made of the service pipes by a responsible officer appointed by 
the local or other suitable authority, who should certify that the 
pipes are in a sound condition and that there is no escape of 
gas, and that the cost of such inspection i>e borne by the gas 
company 

What will be, we should imagine, a boon to electrical 
engineers has been brought about by the Patent Office having 
undertaken to supply the Institution of Electrical Engineers 
every Monday morning with a copy of each electrical patent 
specihcalion published during the preceding week The specifi- 
cations will remain on the table of the Institution for three 
weeks, and will then be filed 

Thb banquet given to the ladies by the Leathersellers’ 
Company at (heir Hall on the 13th inst was a \ery brilliant 
affair The life sue portrait of the ex-Master, Dr Perkin, 
F.R S , painted by Mr Henry Grant, and placed on an easel 
for close inspection, which it bore well, was an interesting 
feature of the evening The Master, Colonel Bcvington, 
“ thought all would agree with him that the artist had 
succeeded in painting a perfect likeness of the learned doctor, 
and as good a picture as any they already possessed ” It 
represents Dr Perkin giving an address to the Society of Arts 

After distributing the prizes to the successful students of 
the Guy’s Hospital Mctlicai School on Wednesday, July 13, 
Mr. Arthur Balfour delivered an interesting address on the 
subject of the medical profession and its work In the course 
of his remarks he said there was a period at which almost the 
only subsidiary sciences to the art of healing, the only ones of 
practical value, were anatomy and physiology. But all that 
has been changed, and at the present moment, if a man is to 
make progress in medical research, he must draw his inspira- 
tion not merely from those sciences which deal with the human 
organism immediately, but from chemistry and almost every 
branch— he thought he might say every branch— of physics 
But while that tendency has on the one side been making 
Itself manifest, while the interdependence of all these sciences 
is becoming mote and more manifest, while the assistance 
which each can and must give to the other is becoming more 
and more evident, the separate sciences themselves are so 
rapidly accumulating facts, are growing so enormously that 
specialisauon is necessarily and inevitably set up in every one 
of them, so that you have the double tendency of an inter- 
dependence between the sciences which makes it necessary 
for every man who would further any one of them to have 
some working acquaintance with many others, but at the same 
time you havei specialisation forced upon you by the accumu- 
lation — the rapidly increasing accumulation — of facts in every 
one of the sciences of which he had spoken The result of 
this double tendency is that you must rely more and more for 
jrour 'work and research upon people whose mam labour is 
research. ' You cannot expect a man in the interstices of a 
btisyi life, in the . interstices of a great practiee, to do much 
towjtrdi the advancement of his science. . . The man who 
srdnld succeed in research, the man who, at all events, desires 
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to devote himself to research, must not be asked to burden 
himself with other labours. He has upon his shoulders not 
merely what might be called the specialised work of his pro- 
fession, but he must have a sympathetic and appreciative eye to 
everything which is going on in other departments of science, 
so that even where he cannot follow those other departments 
minutely, he knows by the instinct of genius where to pick 
up those new discoveries which may help his own special branch 
of research For men of that kind we required further 
endowment The speaker had all his life been an ardent , 
believer in the cause which is often laughed at — the cause of 
the endowment of research In that cause he most firmly 
believed, and he thought there was no branch of knowledge in 
which it may find a more useful field of application than m 
that of advancing medical knowledge . . The work of the 
medical practitioner is seen at once ; its value can be im- 
mediately appreciated , but he who spends his life in pursuit of 
the seerets of nature, working in his laboratory, may very often 
receive no public recognition at all during his life, except from 
that restricted circle of experts who alone are, after all, capable 
of forming any laluable estimate as to his merits. 

The young male giraffe, lately received in the Zoological 
Society’s Gardens, is of sjiecial interest as representing the 
Northern form of this animal in contrast to the Southern 
female which arrived in February 1895, but the differences 
between them will bt much more apparent when both the 
specimens aic adult .Although the fact of the Northern 
girafle being diflerent from the Southern form has been sug- 
gested by various authors, and several names have been given 
to each of them, the subject was hrst placed on a sound basis 
by Mr W E de Winton in his paper “ (Jn the Existing Forms 
of Giraffe,” read before the Zoological Society in February 1897 
It was there shown most conclusively that the Northern form, 
to which Mr de Winton proposes to restrict the name Giraffa 
lamehfardahs, is distinguished from the Southern form by 
several char.acters, especially by the great prominence of the 
third frontal horn, which is barely shown m the Southern form 
(Giraffa la/vitm) The young giraffe from Senegal, just arriverl, 
belongs to the Northern form, which would appear to extend 
all across the Sahara into North eastern Africa The Cape 
giraffe seems to be met with in suitable localities all up the 
cast coast into British East Africa, where it is stated that both 
the forms occur. 

Rkferfnc f has often been made in these columns to the 
importance of attention to forestry, and we are glad to notice 
that the Royal Scottish Arboricultural Society has published a 
memorandum, prepared by the Society for the consideration of 
the Minister of Agriculture, dealing with the subject of a Scottish 
model State forest. Commenting upon the memorandum, the 
JYortA finlisk Affn^ullunsl says “ We require a model 
forest, first of all, that we may be m a position to offer to 
propnetors, their wood managers and foresters, a practical proof 
tliat the pnnciples of modern economic forestry, as taught and 
practised in France, Germany, India, artd other countries, arc 
ecjually suited to our islands. The model forest is also required 
as a station of experiment and research into matters connected 
with the development and characteristics of the various species 
when grown in this country, such as would indicate the correct 
sylvicultural treatment to be applied to them, and would enable 
our teachers of sylviculture to base their instructions on data 
obtained in this country, instead of relying on figures the 
result of observations conducted elsewhere Again, we want a 
model forest as a field of practical instruction for students. 
Dr Schlich writes : ‘ Something more is wanted than theoretical 
instruction. Instruction in the field must also be provided. 
There must be forests which are managed on the right lines. 
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where student* find ibe theory of economic forestry practically 
illustrated.’ At the present time, Edinburgh is the only place 
i n Scotland where lectures on forestry are given ; and there 
doe* not a);)pear to be any immediate necessity for the establish* 
ment of lectureships at other centres It is the best policy to 
conceiltrate our efibrts in one place, and to leave nothing 
undone to improve the facilities for teaching here, rather than 
to dissipate our strength in attempts to sustain the machinery of 
instruction in several places In view of the fact that 

'Students, while attending the forestry classes in Edinburgh, are 
either following other courses of study at the same time, or are 
employed in the city, it is essential that a model forest for their 
practical instruction should be provided within such a distance 
of Edinburgh that they may be able to visit it and return on the 
same day, as is now done by the students who visit woods in 
the Lothians, Fife, and other places.” 

A PRELIMINARY account of the fifth international balloon 
ascents of June 8 last is given in Cut tt Terre of the 1st inst 
On the whole, the undertaking met with considerable success, 
and the results show that an immense field is open for the 
meteorological and physical investigation of the upper atmo 
sphere. The operations extended from the longitude of Pans 
to that of St Petersburg, and from the latitude of the latter 
place to that of Rome The three Austrian balloons travelled 
in the direction of Hungary, and in the Auxtrta, Lieut. 
Hinteroiser reached the height of 4500 metres, and registered a 
temperature of F An unmanned balloon, which left 
Pan* in the morning, descended in Westphalia ir the afternoon, 
having reached a height of about 16,000 metres, and recorded a 
temperature of minus 83° F Of three unmanned balloons sent 
up by M Teisserenc de Bort, from his observatory at Trappes 
near Versailles, one travelled 160 kilometres, and registered a 
temperature of minus 76° at an altitude of 12,500 metres A 
similar balloon from Strassburg recorded minus 58* at a height 
of eleven kilometres The highest level reached by the mounted 
balloons was that manned by M. Berson, which left Berlin at 
about 2h 30m am It travelled 160 kilometres, and reached 
a height of 5500 metres, but only registered a temperature of 
10’ 4, while another balloon, manned by Lieut Siegsfeld, 
registered ly’d at 4500 metres A large unmanned balloon 
from Pans carried for the first time one of VioIIc’sactmomcters. 
Thu instrument worked perfectly, and has furnished some 
interesting results, which do not, however, agree entirely with 
theoretical ideas Regret is expressed that this country has as 
yet taken no part in the explorauun 

A RETORT has been received at the Foreign Oftice from the 
acting British Consul-General at Hamburg, stating that a 
Bill will probably be submitted to the German Government 
for the construction of an inland canal passing through the 
provinces of the Rhine, Westphalia, Hanover, and Bevergern 
Elbe, to be known as the "Dortmund Rhine" Canal. The 
estimated cost of the canal is 6,400,000/ 

The Committee of the Society for the I'roteclion of Birds 
has issued a circular letter urging landowners, shooting tenants 
and farmers to use their authority with their keepers and others 
to prevent the free destruction of birds on their land, and to 
give instruction* os to what birds only may be destroyed, 
which, in the words of the circular, “ should properly be only 
those birds that, from their abundance in any particular 
district, may do real harm." 

The geological history of the recent flora of Bntain was 
discussed by Mr. Clement Reid in the Annals of Botany for 
August 1888 \ the author ha* now contributed further observ- 
atilM on this subject to the same journal for June of this 
jiNir. During the past ten year* much new information bos 
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been gathered, and this is summarised in a table showing the 
geological range of the various species of British plants which 
have been found in a fossil state ; the chronological division* 
adopted being Preglacial, Early Glacial, Interglacial, Lete 
Glacial, and Neolithic. About one-seventh of our flowering 
plant* are thus recorded. The orders best represented are 
mainly those which possess hard fruits or seeds specially 
adapted for dispersal, and those with deciduous leaves Mr. 
Reid remarks that it is doubtful whether a single one of our 
flowering plants is, strictly speaking, a native of Britain. The 
whole flora has originated probably in other and various part* 
of the world We find now merely the species stranded by 
succeasive waves of migration, which have brought together a 
variety of continental forms, some Arctic, some Southern, a 
few even American These migrations were, in his opinion, 
mainly compelled by climatic changes, though other agencies 
have played an important part He thinks it probable that a 
far larger proportion of our plants was introduced by human 
agency than is generally believed to have been the case 

In all text-books, and on the latest maps of Siberia, the 
coasts of the Arctic Ocean are represented as a flat tundra 
soaked with water Dr K. Hikish points out, m an orograph- 
ical sketch of North biberia {Memoirs of the Russian Geo- 
graphical Society, vol xxi "General Geography”), that this 
IS quite incorrect. Only the Ob region is a real low depression, 
which attains the Arctic Ocean and ends in low flat shores In 
the east of the Yenisei there are no low depressions in Siberia, 
with the exception of a small one at the mouth of the Lena 
The northern coasts of Siberia, from the Yenisei eastwards to 
Bering Strait, are high, as was known from the earlier explorers, 
and has been confirmed lately. There are only deltas at the 
mouths of the Olenek, the Lena, the Yana, and the Indighirka 
In the east of the Kolyma the coasts become even hilly, 
leaving but a narrow strip of low land along the sea beach. 
Hilly tracts are met with at a short distance from the shores 
inland 

Al a recent meeting of the Pans Biological Society, M. 
Cuurmont gave an account of some experiments he had made 
with anti-streptococcic serum. He immunised an ass by in- 
oculating It with a culture of streptococci derived from a case 
of human erysipelas, and thus obtained a serum which rendered 
a rabbit perfectly immune against these streptococci He had 
also isolated eleven kinds of streptococci from erysipelas or 
suppurating lesions in human beings, and tried the serum ob- 
tained from the ass against these Of the eleven diflerent 
streptococci seven only were influenced by the serum Even 
then, if an ass be inoculated with two samples of streptococci. 
It IS not possible to obtain a serum efficacious against all kinds of 
streptococci, for the various kinds of this organism are too 
diflerent for one anti-streptococcic serum to overcome them all. 

The Colonial Bacteriological Institute, attached to the Cape 
of Good Hope Department of Agriculture, has issued its report 
for the year 1896 Though belated in appearance, it is a 
valuable document as indicating the importance of the work 
carried out at the Institute. Besides the elaborate experimental 
investigations which Jiave been conducted on rinderpest, we 
note various other directions in which the activities of the staff 
have been engaged. For example, no leu than 1039 culture 
tubes of a locust-destroying fungus have been forwarded to 
different part* of the country, and the reports received as to the 
efficacy of this fungus are very encouraging. In order that the 
best results may be obtained, it is recommended that the Veldt 
should be inoculated twice a year, as the cold of wmter seems 
to act deletenously on the fungus Mallein and tuberculin, for 
the detection of glanders and consumptiois arc also now pro- 
duced at the Institute, and arrangement* were being made. 
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when the report before ui wa» drawn ap, for the elaboration of 
nnti'vnnomout (crunt, at well at an anti-toxin for tetanus The 
staff Is, the Director points out, lamentably insufficient to carry 
on even the work at present undertaken by the Institute, and 
the appeal for more assistance is certainly amply justified the 
record of what has been already done by the Department 

In the part of the Journal of the Asiatic Society of Bengal 
issued on April 14, Mr. Frank Finn, of the Indian Museum, 
brings to a conclusion hit senes of four papers entitled *• Con- 
tributions to the Theory of Warning Clours and Mimicry ” 
The paper in question deals with experiments with various birds, 
from a consideration of which the author draws the following 
conclusions: (i) That there it a general appetite for butter 
fliei among insectivorous birds, even though they are rarely seen 
when wild to attack them, (j) That many, probably most 
species, dislike, if not intensely, at any rate in comparison with 
other butterflies, the “ warningly-coloured " Dafiatttir, Acnta 
viohe. Deltas eiuharts, and Paptlto anstolochut , of these the 
last being the most distasteful, and the Danatna the least so. 
(3) That the mimics of these are at any rate relatively palatable, 
and that the mimicry is commonly effectual under natural condi- 
tions. (4) That each bird has to separately acquire Its experience, 
and well remembers what it has learned. That therefore, on the 
whole, the theory of Wallace and Bates is supported by the 
facts detailed in this and the author's former papers, so fat as 
they deal with birds (and with the one mammal used). I’rof 
Boulton's suggestion that animals may be forced by hunger to 
eat unpalatable forms is also more than confirmed, as the un 
palatable forms were commonly eaten without the stimulus of 
actual hunger— generally without signs of dislike 

Thr most recent number of Malpigkta (Anno xii. fasc 3, 
4) contains a descnption by Prof Mattirolo of the Nuova sa/a 
Aldrovandt founded m honour of the Italian botanist (1549- 
1605), in connection with the University of Bologna, and 
opened in December 11197. It comprises a museum, a librar) , 
and a herbarium founded on that of Aldrovandi. The account 
Is accompanied by a portrait and a drawing of the library 
In the same number is a portrait and a brief sketch of the 
botanical work of Zannichelli 

The geology of the Bacau Carpathians forms the subject of 
an essay by Dr W Teisseyre {fahrb. der I i geol Ketchs,, 
Bd 47, 1898) The strata comprise various members of the 
Tertiary system, highly inclined, folded, inverted, and over- 
thrust , and sundry drift and alluvial deposits. The district is 
noted for its oil-spnngs and mineral waters, and also for its 
salt deposits, which occur in both I’alxogene ( Eocene- Oligocene) 
and Miocene formations 

The AgrtcuUural Gatetti of New South Wales is an admirable 
journal, and contains a mass of most useful articles which are 
not only well wntten, but, in many coses, carefully illustrated 
It IS issued monthly, and contains m each part notes on fruit, 
vegetable, and flower culture for the month, besides a number 
of articles by experts on matters of special interest to the 
agriculturist Particular prominence is given to bee farming, 
and, in addition to the regular bee calendar, a series of articles 
on “Bees, and how to manage them” is contributed by Mr 
Albert Gale, and the practical and scientific staff attached to 
the Gaxette now undertake to investigate bee diseases with a 
view to reporting on their cause, prevention and cure. The 
Gautte is written by practical men, and is intended for the use 
of practical men, and should prove. of great value to all engaged 
in agricultural pursuita 

The results of an investigation of the catalytic influence of 
various gases and vapours on the oxidation of phosphorus are 
[iublilhed by Herr Centnersewer in a recent number of the 
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Zeitsehrtft fur physikahsche Chemte. The fact that the lumin- 
osity of phosphorus m air is increased by small quantities of 
certain gases and inhibited by others has long been known, and 
was m particular investigated by Thomas Graham. According 
to Graham, one part of turpentine in 4440 of air by volume 
destroys the luminosity at the ordinary temperature At a later 
period Joubert finally established the fact that luminosity and 
oxidation go hand in hand, and that inhibited phosphorescence 
could be, as in the case of pure oxygen, resuscitated by a reduc- 
tion of pressure The experiments of Herr Centnersswer have 
extended over a large range of organic substances It is found 
that their specific influence admits of certain general conclusions 
Thus It increases in a homologous senes as the number of carbon 
atoms increases , it is approximately the same for isomers ; it is 
increased by a double linkage of carbon atoms , it is not greatly 
affected by the substitution of chlonne or bromine for hydrogen, 
but IS increased in a high degree by the replacenient of hydrogen 
by iodine The results have, however, not given any clear 
insight into the mechanism of the process by which the 
oxidation is suspended 

The preparation of sodium perborate NaBO, -1-411,0, corre- 
sponding to an oxide B,0,, is described by M Tanatar in the 
Aetlschrtft fur phystlaUsche Chemte The salt is prepared by 
the electrolysis of a concentrated aqueous solution of sodium 
orthoborate, or by oxidation of sodium orthoborate by means of 
hydrogen peroxide The corresponding ammonium salt, with 
one molecule of water, may be prepared in the same way The 
perborates are descrilicd as powerful oxidising agents, but as 
quite stable per se 

The Engineering Magazine sustains its reputation as one of 
the best illustrated and most varied in contents of the magazines 
devoted to trade interests The July jiart has just reached us, 
and contains, among other items, jiapers on “ Sea Bower at the 
end of the Nineteenth Century,'’ “Some hcatures of Indian 
Railways,” “ The Cyanide Process as applied on the Rand,” 
“Applications of Electro-Chemistry,” and “Architectural 
Wrought Iron Ornament ” The excellence of the illustrations 
m the second and last named articles call for a special word of 
praise 

A NFW edition— the fifth — of Prof Schafer's " The Essentials 
of Histology” has reached us from the publishers, Messrs 
Longmans and Co. The book is so well known that we need do 
no more than call attention to the appearance of this its latest 
edition 

Mr H K. Lew is has just brought out the second edition of 
“Practical Organic Chemistry” by Dr Samuel Rideal. It 
differs from the first issue in the addition of several organic sub- 
stances which have recently been included m the schedules for 
various examinations, ami a few other compounds which are of 
general interest 

Notices have appeared from tune to time in these columns 
of the monthly issues of the foumal of the Essex Technical 
Laboratories, and it is now not necessary for us to do more than 
announce that the third volume of the work has just been pub 
lished by Messrs. Durrant and Co , Chelmsford, and that 11 is 
full of information of value to farmers, horticulturists and others 

Sttenee Progress for July contains, among other contributions, 
the Interesting lecture on “ The Fall of Meteorites in Ancient 
and Modern Times," which was delivered at Oxford in February 
last by Prof H. A. Miers, F.'R S. 

The additions to the Zoological Society’s Gardens during the 
post week include a Chacma Baboon ( Cynocephalus porcartus, 6 ) 
from South Africa, presented by Dr. Suffield ; a Brown 
Capuchin {Ceius fatuellus) from South America, presented by 
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Mrt Wallmce ; a Lion (Fths ho, i ) from North Africa, pre- 
sented by Mr. P B. Vanden Byle ; a Grey Parrot (PsUtacui 
trilhtuus) from West Africa, presented by Mr. Palmer, a 
Cardinal Grosbeak (Cardtnatts vtrgintatitts) from North 
America, presented by Mrs. Chambers ; two Shags (Phalacro- 
torax graculus) from Scotland, presented by The Maclaine of 
Loehbuie j three European Pond Tortoises {Emys orUcu/ans) 
from Italy, presented by Miss E. Endicott , two Axolotls 
(AmUystoma itgrtnum) from Central America, presented by 
Mr W R Temple , a Chameleon (ChamaUen vu/garts) from 
North Africa, presented by Mr Clyde Hinshelwood , two 
Common Snakes (Troptdonotus tialnv) from Germany, pre- 
sented by Mr A. Waley ; two Orang-outangs {Stmia 
saiyrus, S 9) from Borneo, a Squirrel Monkey (Ckrysothnx 
sciurta) from Brazil, a Gentoo Penguin {Pygoscehs taniatus) 
from the Falkland Islands, a Maguan Stork {Dtssura maguart) 
from South America, two Thick billed Penguins {Eudypttt 
pachyrhynchus) from New Zealand, a Jardine's Parrot {Pao 

ctphahts gululmt) from West Afnca, two Money eaters 

(Ptilotts, sp me.) from Australia, two Elephantine Tortoises 

(Ttstudo ehphanttna), a Tortoise (TtduJo, sp me.) from 

the Aldabra Islands, deposited ; five Bridled Wallabies (3 d , 3 9 ) 
from Australia, five Ruffs {Afaehaies pugnax), Redshanks 
(Totanus codtdru), two Spoonbills (Plataha Uucorodia), 
Eurojiean, ten Common Chameleons {Chamaleon vulgaris) 
from North Afnca, purchased , a Macaque Monkey (Macaius 
cynomolgus), two Japanese Deer {Cervus stka, i 9), bom in 
the Gardens. 


OUX ASTRONOMICAL COLUMN. 


COMBT Peerinb (June 14) —The following is theephemeris 
for comet Perrme for the ensuing week — 
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A New Form of Grating SrEciRoscoPE.— -Prof. Michel 
son desenbes, in the Astrophysical Journal for June, a spectro- 
scope which seems specially adapted for examining any particular 
line in a spectrum. The idea is that in a grating it is desirable 
sometimes to be able to throw a large proportion of light into 
very high orders of spectra — the hundredth, for example — and 
according to the arrangement here adopted the method seems 
quite simple The problem becomes still more simple if the 
grating be arranged for transmission, as the grating can then 
be efficiently constructed if one can make a considerable number 
of plane-parallel plates of glass of the same thickness. Using only 
seven elements — that is, seven of these plates of glass arranged 
in step fashion— and placing them between a collimator and an 
observing telescope, and the collimator slit illuminated by a 
sodium flame, the broadening of the lines could be easily de- 
tected, and the Zeeman effect readily observed when the sodium 
flame was placed in a magnetic field The resolving power of 
this instrument being independent 0/ the number of glaU plates, 
but depending >only on the total thickness, the only advantage 
gained in using a large number of elements is that the spectra 
are more separated. With a few elements the spectra over- 
lap ; but this, as is pointed out, does not make much difference 
if effects of broadening, shifting or doubling of smgle lines be 
alone attempted. A spectroscope with twenty elements has 
alresKly been in use in the Ryerson Physical Laboratory, and 
Prof Michelson is now having another constructed giving 
greater resolving power, and sufficient for the analysis of close 
groups of lines. 


Structure of the H anP K Links —Mr Jewell tells 
«s Hopkins Universt/y Circular for June) that while 
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examining a series of photographs of the solar spectrum made 
by Prof Rowland in 1^8 and 1889, he discovered one plate on 
which the shading of the H and K lines of calcium was broken 
up into bands or series. These bands were noticed to begin at 
the centre of the shaded lines and extend outward, the distance 
between the component lines of the senes increasing as the 
distance from the centre increased Further, the series were 
perfectly symmetrical about the centres about H and K, and 
the individual lines or components somewhat nebulous, while 
nearly all the other lines in the same region were sharp and 
clear Since that date Mr Jewell has not been able, except 
quite recently, to detect thu peculianty in the photographs 
taken by himself, but, on March 11 last, a plate wasexpcMOjo 
the arc spectrum of calcium (x 4000) under somewhat sp<;ciai 
conditions, and this showed the shading broken up into senes. 
The shading on the red side of 11 was quite distmctly broken 
up into senes similar to those of the solar spectrum mentioned 
above The senes on the violet side was not so distinct ; while 
the shading is better on the violet side of K than on the red 
side Mr Jewell further says that the resolution into lines is 
hardly perceptible close to the pnncipal line, but is fairly dis- 
tinct about three Angstromiumu from H Curiously enough, 
the lines of the series in the arc spectrum plate are reversed , 
but some distance away from the central lines it is probable that 
th^ are continued as emission lines 

To obtain this negative an extremely powerful direct electric 
current was used, being allowed to act for a short time before 
the image of the poles was thrown on the slit of the spectro- 
scope, the length of exposure being three to four seconds In 
this way the calcium was highly volatilised, and the “highly 
heated vapour formed a much more extended atmosphere 
around the poles than with a weaker current , and it is also 
possible that the conditions throughout the larger pert of the 
arc were more uniform than under ordinary circumstances.’’ 
Mr Jewell thinks that, in the case of the solar spectrum referred 
to, the slit of the spectroscope probably covered a region of the 
sun’s atmosphere where the principal layer of the calcium was 
of a particular density, and being thus to a degree isolated was 
able to produce its characteristic senes This, he says i» 
somewhat confirmed in that the general shading of H and K on 
the plate is unusuafly weak 

Biurring ABBRRAnoN IN THE Tbi BscoPE — In the note 
which previously appeared in this column (May 26, p 88), 
we referred to Mr (films’ paper on this subject, and remarked 
that the tilting of the image not only occurs in the case of the re- 
flector, but in that of the refractor also , the effect in the latter case 
being twice as great as that in the former We should, however, 
have made it clearer if we had stated that the till is really the 
same in both instruments of like angular aperture, but the 
difference in the inequality of size of the images formed from the 
“marginal” and "central” portions of aperture focussed on a 
single focal plane is twice as great m the ordinary refractor as 
with the reflector The images formed from the central portiois 
of the reflector are smaller than those formed by the marginal 
rays, while with the refractor the marginal rays produce smaller 
images than the central rays passing through the lens. 


THE LIFE-HISTORY OF THE SALMON.^ 
'T'HE investigations recorded at length in this Report are partly 
of biological, partly of more purely physiological mterest. 
They were undertaken with the following objects 
(1) To elucidate some of the factors governing the migration 
of the salmon, and to study the course of these migrations. 

(a) To determine whether or not Miescher is right in his con- 
tention that salmon do not feed dunng their sojourn in fresh 

(3) If salmon while in the nver do not procure an abundance 
of food, to investigate from what source they obtain the energy 
for the large amount of muscular work they perform, a^ 
whence comes the material to build up the enormous genitalia 
which are developed before spawning. Such an investigation 
must necessanly yield information of mterest as to the chemical 
changes of various substances in the animal body. 
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The method employed was as follows From the constant 
stream of salmon setting from sea to nver specimen Ash were 
taken (i) from the estuaries just as the Ash were leaving the 
sea, and (2) from the upper reaches of the nver. The rivers 
selected were the Spey, Dee and Helmsdale. Fish were taken 
from these stations at three periods (l) in May and June , (2) 
in July and August : (3) in October and November. 

By comparuon of the Ash from the up(ier waters with those 
just leaving the sea the nature and extent of the changes during 
the passage of the Ash up the rivers were determined The 
method may be compared to that of taking samples of the water 
of a nver from two points in order to determine the changes 
between these points. • 

In the course of these investigations results obtained from 
sahnon of very different sues had to be compared, and therefore 
all weighings, Ac , were expressed in terms of a Ash of uniform 
length-^the standard Ash. The length selected was too cm 

The number of Ash examined was 104, a number small as 
compared with the myriads of Ash which ascend the nvers It 
was considered necessa^ to investigate how far these Ash were 
fair average specimens of their classes Mr Archer’s extensise 
senes of measurements and weighings of salmon from various 
stations enabled him to ascertain that the female Ash examined 
by us were really average specimens, but that the small number 
of male Ash with which we had to deal were not so typical 
It is from observations on female Ash that our conclusions are 

The Arst question dealt with was the evidence as to whether 
salmon feed in fresh water Dr Gulland shows that the 
salmon coming from the sea early in the summer has the stomach 
lined with a perfectly developed mucous membrane, while in the 
intestine the mucous membrane is somewhat degenerated In 
Ash taken from the upper waters the mucous membrane of 
stomach and mtesune are intensely degenerated. In kelts— 
srawned Ash passing back to the sea— there is a regeneration of 
the mucous membrane 

Dr. Gillespie has investigated the activity of the digestive 
secretions by preparing in the usual manner glycerin extracts of 
the mucous membrane of the stomach and intestine He Ands 
in every case a very low digestive power From this he con- 
cludes that the Ash even when approaching to the river mouth 
have practically ceased to feed 

His further studies of the bacteriology of the alimentary canal 
show that, while in all situations, as might have been expected, 
the number of bacteria varies directly with the temperature of 
the water, in Ash from the upper water there is usually a larger 
number of bacteria, and more especially a larger number of 
putrefactive bacteria than in Ash from the estuaries, h rom this 
he concludes that the secretion of acid must be in abeyance m 
the former 

These investigations, taken with the evidence adduced by 
Miescher, seem to leave no doubt that the salmon does not 
dif^st and ust food during its sojourn in fresh water. 

It is because of this prolonged fast, and because of the 
important changes going on in the Ash dunng the fast, that 
so interesting a physiol^cal study in metabolism is afforded. 
An opportumty is offered of investigating the manner in which 
materials are stored in the animal body, the extent to which 
they may be transferred from one organ to another, the nature 
of some of the chemical changes they undergo, and the extent 
to which the various stored materials are uulised as a source 
of energy. 

Evidence is adduced to show that the Ash taken in the upper 
waters in May and June may have entered the river earlier in the 
year, and it is therefore not considCTed fair to compare them 
with the estuary Ash of that period. On the other hand, there 
IS evidence that the Ash leaving the sea from May to August go 
to the upper waters, and hence the upper water Ash of July and 
August are compared with the estuary Ash of May to August 
Evidence is also presented to show that the Ash leaving the sea 
in October and November do not pass to the upper reaches 
during these months Hence the upper water Ash of October 
and November are to be compared with the estuary Ash of May 
to August. 

Adopting this method of comparison, the following results 
have bMn obtained. 

, Sotuh and Water of MustJe, Ovaries, &‘c — It is showm that 
during the soioum of the Ash in fresh water thire is a steady 
loss or solids irom the muscles and a steady gain of solids by the 
genitalia, and that the gain of solids by the genitalui is small 
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compared with the loss of solids from the muscle, that in fact 
the greater part of the solids lost from the muscles arc used for 
some other purpose than the building up of the genitalia. 

Fatf of Muscle, Ovanes, (Src . — Nothing is more extraordinary 
than the enormous accumulation of fats which takes place in the 
muscle of the salmon during its visit to the sea Not only is 
the tissue between the individual Abres loaded with fat, but, as 
shown by Mr Mahalanobis, an intraAbrous and interAbrillar 
accumulation of fat occurs In the river, as the season advances, 
this accumulated fat steadily disappears from the muscle. There 
IS no reason to suppose Inal anything of the nature of a de- 
generation occurs The fat is simply excreted from the muscle 
to supply the fat of the growing genitalia, or used in the muscle 
as a source of energy 

In the muscles the fatly acids are chieHy in the form of 
ordinary fats In the ovaries and testes, on the other hand, the 
fatty acids are largely combined with phosphorus as lecithin 
An important decomposition and reconstruction of the fats thus 
I occurs in the growing ovaries. In the ovaries the amount of 
lecithin is very large, while the amount in the testes is by no 
means trifling, and the constant occurrence of this substance 
seems to point to it as the Arst stage in the formation of nucleins 

FroteicU of Muscle, Ovanes, S‘i — Dr. Boyd's oljservations 
indicate that the albuminous materials of the muscle may be 
divided into two classes (1) those soluble in salt solution , 
(2) those not soluble m salt solution He shows that globulin 
substances constitute nearly the whole of the soluble proteids, 
and that proteoses and peptones are not present m any circum- 
stances lie further shows that there is a small quantity of 
some phosphorus containing proteid — either a nuclein or a 
pseudo-nuciein— among the soluble proteids. It is these soluble 
proteids which dimmish in Ash in fresh water When they are 
abundant, as in Ash at the mouth of the river, on boding they 
may coagulate between the flakes of the muscle, and form with 
the fats the characteristic curd 

Of the insoluble proteids, part is comjxised of white Abrous 
tissue, part of a phosphorus containing proteid which may be 
called myosiromin 

Dr Dunlop's results show more fully the extent to which pro- 
teids accumulate in the muscles, and the rate at which they 
dimmish as the Ash pa-sses up the river. The Arst point of 
interest is that the proteids do not disappear to anydhmg like 
the same extent or at the same rale as the fats The second 
point of interest is that the proteid surplus available for energy 
—that IS, the proteid not used m building the ovaries — is no' 
greater in the upper water Ash in October and November than m 
July and August This seems to indicate that quite early m the 
season, while the ovanes are growing slowly, the proteids dis- 
appearing from the muscle are more than sufficient to meet the 
requirements of these structures , while later m the year, when 
the growth of the ovaries is going on more rajiidly, all the 
proteid disappeanng from the muscle is transported to and used 
in them 

Phosphorus of Muscle, Ovanes, —It is shown that m the 
female Ash only just enough phosphorus is accumulated in the 
muscle to supply the wants of the crowing ovaries, while in 
the male the accumulation is superabundant In this connec 
tion It IS further pointed out that in the male the enormous 
growth of the bony jaw may use up a further amount of phos- 
phorus Whether m the female any phosphorus required for 
the ovaries in excess of that storctl in the muscle is procured 
from the bones, these observations do not indicate 

The phosphorus is stored m (he muscle chiefly os phosphates, 
and to a somewhat smaller extent as lecithin The amount ot 
lecithin in the muscle is not nearly sufficient to yield the lecithin 
of the ovanes. In the ovanes the phosphorus is largely in 
the form of ichthuhn, a pseudo-nuclein, so the phosphorus from 
the phosphates of the muscles must undergo profound changes 
in the growing ovaries, and being synthesised with organic 
bodies be built into these comraunds. That these compounds 
are the forerunners of the still more complex nucleins of the 
embryo is indicated In the male the transference of the 
phosphates of the muscle into these higher nuclein compounds 
IS even more direct, and the occurrence of lecithin in consider- 
able amount in the growing testes seems to point to this sub- 
stance as the Arst step in the synthesis ol inorganic phosphates 
to nucleic acid. 

Iron of Muscle and Ovctnos.—Hs Greig has shown that the 
ichthttlin of the ovaries contains uon, and the amount of iron in 
the ovaries thus increases as the organs grow Whence w this 
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iron procured ? It has lieen shown that the iron lost from the 
muscle IS insufficient to yield the iron nined by the ovaries, 
and it is thus probable that the htemoglobin of the blood must 
be drawn on for this element. The hver does not seem to yield 
iron to the ovaries 

of MuscU, Ovarus, (Vr.— Miss Newbigin’s study of 
the pigments of the muscle and ovaries show that two bpochtomes 
are present. First, the very widely distributed yellow pigment, 
lutein , and second, a bnght red bpochrome, which, mix^ with 
the former, gives the characteristic colour to the salmon muscle 
and ovaries 

Though It has not been possible to investigate the source of 
the pigments, the evidence adduced tends to show that the 
characteristic red pigment is probably not derived from the food, 
but that It IS constructeil possibly out of the very widely dis 
iributed yellow pigment Its storage in the muscles and its 
transference to the ovaries is demonstrated Its fate in the 
male fish is still obscure, though the deeper pigmentation of the 
skin in the male suggests its elimination by that channel What 
the purpose of the pigment is, is not clearly indicated, though 
it seems probable that by colouring the ova it may assist in their 
concealment during development 

Nature of the Transferenre of Motet tal — These observations 
throw iin^xirtant light on the nature of the transference of 
material The> clearlv show that nothing of the nature of a de 
generation in the muscle lakes place The muscles simply excrete 
or give out the matenal accumulated m them, or utilise it as 
a source of energy within themselves 

Souree of the Energy for Mmculat ti'ork, —The ex- 
tent to which the fats and proieids lost from the muscles are 
usetl for the construction of the genitalia on the one hand, and 
for the liberation of energy on the other, varies somewhat in 
males and females Taking the earlier months— to August, it 
IS shown that in the female 1 1 per cent of the fats and 3 per 
cent of the proteids go to the ovaries, the rest being availaW 
for energy j while in the male about 5 per cent of the fats and 

14 per cent, of the proteids go to the testes 

The total energy liberated from fats and proteids is possibly 
somewhat greater in the male than in the female, being to 
August I ,*7 1 ,000 kgms per fish of standard length m the female, 
and 1,380,000 kgms in the male Of the energy thus liberated 
about aaoo kgms are reouired to raise the fish to the height of 
ihe upper water of the river, the remainder being available for 
the much greater work of overcoming the resistance of the 
stream, and for internal work and for other calls upon the energy 

efr this total available energy in the female, about 20 per cent 

15 derived from the proteids, while in the male only 9 per cent 
IS denved from this source. The rest is derived from the fats 

Food Value of Sainton — The food value per unit of weight 
of muscle deteriorates as the season advances In each fish 
caught in the estuaries the food value remains almost constant, 
the larger sire of the late-coming fish making up for the detenor 
ation of the flesh The food value of each fish caught in the 
upper waters is less than that of those caught in the estuaries, and 
in October and November is only about one third that of fish 
caught in the river-mouth, .Since the large late-coming fish 
contain more ova than the smaller fish, their destruction does 
more damage to the breeding stock 

Factors DetermmtHg Migration — In considering Ihe (question 
of migration, it must be remembered that the Salmonidie are 
probably originally fresh-water fish, and that the majonty of 
the family spend their whole life in fresh water Salmo Salar 
and other allied species have apparently acquired the habit of 
quitting their fresh-water home for the sea in search of food, 
just as the frog leaves the water for the same purpose When, 
on the rich marine-feeding grounds, as great « store of nourish- 
ment as the body can carry has been accumulated, the fish 
returns to its native fresh water, and there performs its repro- 

That the passage of the fish to fresh water is not governed 
the growth of genitalia and by Ihe ntsus genetatrvus, is shown 
by the fact tblit salmon ore ascending the rivers throughout the 
whole yeas with their genitalia in all stages of development. 

h rom May to August the fish leaving the sea have about the 
seme amount of material stored in their muscles. During these 
months the ovaries are yet small, and do not act as a reservoir 
for stored material In October and November the estuary fish 
have a smaller amount of stored material in their muscles, smee 
the period of rapid growth of the genitalia has supervened before 
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the full accumulation of matenal in the muscles has been oceom- 
plished This rapid growth of the genitalia would withdraw 
material, and prevent lu accumulating in the muscle ; and thus, 
'when the necessary amount of stored matenal was accumulated, 
It would be distributed between these structures. The late- 
coming salmon, although the supply of solids in the muscles b 
smaller, have the ovanes so large that the total store of nutrient 
material m the fish is just about the same as in those entering 
the estuaries m the earlier months. 

The slate of nutrition is the factor determining migration 
towards the nver When the salmon has accumulated the 
neceaxary supply of material, it tends to return to its original 


THE STRAMBERG CORALS^ 
pRbGRLSS in the classification of corals has been a passage 
' * from fog to fog across lucid intervals cleared by successive 
^sterns, whi^ have collapsed under the efforts to improve them 
The pnmteval darkness ol Ellis, Guettard and Esper was first 
lightened m 1830 by the classification of de Blainville, which 
was obsolete within four years of its publication. A long 
series of memoirs by Edwards and Haime, begun in 18^ 
gradually laid the foundations of a system at once more ade- 
quate to the wide variations in coral structure, and more 
natural , but it was not until 1857-60 that the two authors’ 
complete classification was published m the great " Histoire 
Naturelle des Coralliaires ’’ The essentml features of their 
scheme were the separation of the Palseoroic corals as the order 
Kugosa, and the division of the later corals into two orders, the 
Aporosa and Perforata, charactensed respectively by a solid and 
a porous wall The classification gave helpful guidance to 
those who chose to use it , but many authors preferred to follow 
de Fromentel, who in 1861 issued a more artificul but simpler 
system, based on the mode of association of individual coral- 
htes into compound coralla The life of Fromeniel's claaaifi- 
cation was, from its nature, neceifarily brief; while that of 
Edwards and Haime was weak in so many points, that under 
the numerous amendments of Etallon, Milaschewitsch, von 
Zittel, and others, the original boundaries became indefinite, 
and the system once more involved in fog In 1884, P, M 
Duncan restored order by a revision of the genera of Neotoic 
corals , he adopted, in the main, the same principles as Eldwaids 
and Haime, and his revision is still the most useful handbook 
to coral classification It has held this position m spite of 
repeated attempts to change the whole basis of claasification 
Thus Pratt m 1882 proposed a scheme founded on the septa ; 
von Ileider and Ortmann have advocated another, resting on 
the formation of the “wall”, and recently Miss Ogilvie has 
suggested a new arrangement, even more radical in its changes. 

Miss Ogilvie’s views are propounded 111 two great papers . 
one in the Phtlotophical Transactions, in which the g^ral 
principles are stated , and the second, a monograph of the Stram- 
berg Corals, m which her theories are applied in practice. The 
fornier work is already known to readers of Naturb by an 
explanation written by the authoress (voL Iv, p 280, January 
21, 1897), so thajt Ihe general principles need not be considered 
here It has been found in coral history that the best test of a 
theory of classification is its results. Students of the corals 
have always been ready to welcome any monihologlcal light 
that offered guidance through the tozononaic gloom, and have 
preferred to judge it by the help given in practical work. 
We therefore turn to Miss Ogilvie’s monograph to see whether 
her classification associates similar corals, and separates those 
which are unlike 

The authoress is to be congratulated on her material. The 
Stramberg Schichten have yielded an instructive fauna, different 
secuons of which have bmn described in other parts of this 
work by von Zittel, Cotteau, Bohm, Moericke and Zeise The 
beds ocepr on the boundary between the Cretaceous and 
Jurassic systems, and their fossils have the usual interest of a 
transition fauna. Miss Ogilvie has described the corals iq 
detail and with care, and her monograph is illustrated by twelve 
fine large plates It is unquestionably a most valuable and 
extensive addition to our knowledge of the Mesoxoic corals. 


I “ DU KoralUn der Struabwen SahtchtcD," by MorU )l. Oi^, 
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and U well worthy of a place in the senes in which it is 
pabbshed. 

Th« monograph has, therefore, a double interest It makes 
known to us an important coral &una, and the descriptions are 
arranged on a scheme which has all the attractiveness of daring 
and revolutionary change. The authoress distributes the 
Stramberg corals among 138 species and 41 genera, which 
are group^ into nine families. And it is by the constitution 
of these families that Miss Ogilvie's classification will be 


genas Amphtastreca was founded by Etallun for a Kimmeridgian 
coral that presents some points of resemblance to the Kiigma 
Koby has described a series of Jurassic genera allied to 
AmphiaUnta. He placed them in the Rugosa, but made no 
attempt to formulate a definite family for their reception Miss 
Ogilvie has now taken this step, which will probably receive 
unanimous approval, although whether all the eleven genera 
are correctly assign^ to it is open to doubt Let us take, for 
example, the genus Detidrogyra, of which the type species is the 
recent West Indian coral /) cyhndrus, Ehr. We fail to see in 
that coral any of the pnmitive characters of Amphiastraa 
Dendrogyta has a columella, and the corallites are separated by 
bands of exotheca The new species which Miss Ogilvie refers 
to Dtndr0gyra has no exotheca separating the corallites, and 
there is no columella shown in the figures (PI xvi Fig 3, 3a, 
4, 4a), although "eine Art von Saulchen” is mentioned in the 
descnption Miss Ogilvie remarks the near affinity of Dendro 
gyra and EuphyiUa , and if those genera be closely related to 
her D stnuosa, then we can only conclude that the fossil is no 
special ally of Amphtastraa 

The next family u the Turbinolidiv, represented by the 
genera Epnmtlta and PleurosmtUa Of the former Miss Ogilvit 
has seen six Stramberg specimens, which are referred to three 
speaes. Both the genera are transferred to the Turbinolida 
from the very original view, that a diminished development 
of endotheca goes on pan piuui with a stronger development 
of “ wall." Miss Oplvie retains throughout von Ileider’s 
terms Eutheca and Pseudothecn, and this family illustrates the 
difficulties they occasion j thus it is stated (p 134) that the 
subfamily Trochosmilinie have “aehte theca vorhanden,” 
whereas Eptsmiha, the second genus placed m it, is slated 
(p 141) to have a “ Pseudotheka." The retention of Epts~ 
mtho IS a step of doubtful value, for there seems good reason 
to reimrd the genus as founded only on a worn, weathered 
Afonllivaltia But according to Miss Ogilvie’s scheme £p$s- 
mt/ia and Afontlivattui are placed far apart, and separated, m fact, 
by four families One of the intermediate families is the Pocil 
lopondre, the most novel feature in which is the inclusion 
there of the genus SUphanocama Pocdlofora has well 
developed tabuli, rudimentary septa, no pah, and massive 
cosnenchyma Stepkanocania, on the other hand, has no tabuli, 
well-developed septa, exceptionally distinct pali, and there is 
often no ccenenchyma or exotheca between the corallites Miss 
Ogilvie may perhaps be using the name Stephono«rma in some 
new sense ; for she elsewhere remarks, ‘‘it is doubtful whether 
they [Ai/rtnafiia and Stephanococnid] arc represented m recent 
vaa" (Phil Trans, vol, jSy, p 307) But Stepkanocaenia 
was founded on the common living West Indian coral S 
tnitrstpia. 

The next family is the Madrepondx represented only by 
Tkamnsunta In the corals of that genus the septa are pali 
sades of irregular, separate, vertical rods, connected by hori 
xontal, synapticular platforms. Miss Ogilvie describes the 
septa of Madrepondm as “bilaterally or radially arranged, 
compact : sometimes represented by a series of horizontal 
spuiM projecting inwards from the wall " If Thamnataa is 
to he retained in the Madreporidse the family characters must 
be changed. Thamnaraa appears to represent one of the 
extreme Wpes of the septxl structure seen in the genus Micro- 
soUmo, which Miss Ogilvie leaves in the Fungid®. To separate 
Tkamsiaraa from MicrosoUna and ally it to the compact | 
septumed Madrtpora is one of the changes which prejudices the 
pnndpict upon which the proposal is based 

It may be Directed that these criticisms are mere details. 
Bnt it is W such details that works as the present can best be 
tected. Tnere is no need here to rediscuu the principles, as 
Um has hem previoualy done by Bourne and Bernard The 
vsfaie of the present work is that it gives uS a chance of 
esMdnlag the resutU to which the principles lead. Although 


the results may not all be acc^ted, students of the Madre- 
poraria will be grateful to Miss Ogilvie for this solid addition to 
the mass of knowledge of Mesozoic corals. Her reshuffling of 
the genera is useful and suggestive, for it brings together corals 
usually placed at the opposite ends of the group, and renders 
necessary the close comparison of genera which otherwise no 
one would have thought of comparing. Thus the work is of 
value not only as the description of many new and inleresting 
corals, but os it leads to the re examination of forms previously 
known from a fresh point of view, a labour which is always 
profitable J W OithGOXV 


UNIVERS ITY ED UCA TION 1 
"^HF Johns Hopkins University, which has done me the honour 
to ask me to say a few words on this occasion, is, although 
already distinguished, a new and young unisersity T can 
rememlier well ils beginning, and as Dr Oilman has hinted, I may 
claim to have taken some small part in its birth When I moved 
in 1870 from London to Cambridge, I look with me a bright lad 
of whose ability and industry I had already taken notice At 
Cambndge he became my right hand man, and I had some hopes 
that I should long have his help , but President Oilman appeared 
upon the scene, and his influence wa^ so strong that 1 felt that 
my own interests were not to be considered, and that I ought to 
send that fevounle across the waters to occupy the first chair of 
Biology in this new university Although the memories of him 
whom I need scarcely name, Henry Newell Martin, are linged 
with melancholy, still I feel that this university must always look 
back with pride and affection on the work which he has done in 
this country, and m this affection and pride I claim a small share 
for myself 

Your university is a new one I come from a very old one , one 
which was founded six hundred years ago, which has lived 
through all those centuncs, and which, though it has some of the 
charms, has also some of the evils of antiquity The traditions 
of the (last weigh heavy upon us When we attempt 
to stretch our limlis to meet the new needs of new times 
we find some old written law, some well established prejudice, 
some vested interest preventing our full development You are 
a new university ; and allhougn I have jiurposcly refrained from 
refre-shing my mmd as to the exact status of your regulations, and 
as to how far you may have already entangled yourselves in the 
toils of enactments, still I will take it for granted that you differ 
from us m the freedom with which you can move forward towards 
the needs of the coming limes , and 1 think perhaps I could not 
do belter at the present moment than to use the opivortuniiy 
offered me to take my old university as a text, and to draw from 
it and tls history some few plain reflections which I hope may be 
practical and useful with regard to the conduct of universities 
Allthough I understand that I have been especially mvtted by the 
medical faculty, I will take leave to treat only of general things, 
since the welfare of the medical faculty is bound up in that of ilie 
whole university 

The morphologists tell us we ean learn much by studying the 
embryo, and something perhaps may be learned by looking back 
at this old University of Camoridge in the days of long ago— in 
the days when it too was a relatively young university Thinp 
were very different then from what they are now The dimly 
lighted streets or alleys in which the students lived were an 
emblem of the whole university There was little outward show 
of glory then , there were no beautiful buddings, few books, and 
each student’s duty was, m jtari, to listen to the lecture, to the 
reading of something which was written, but wlu^ he could not 
see with his own eyes In spite of all these difficulties there 
were certain features of the umversily of that time which I trust 
I may say have been, with some little wavering here and there, 
maintained since, and which I cannot help thinking have con- 
tributed in very large measure to make it what I may venture lo 
call It, a famous and great university 

On* of the most striking features of the altitude of both 
students and teachers at that early time was that they recognised 
in the training of the university a preparation for practical life 
There were at that time three mam occupations in which learning^ 
was of practical use , and in correspondence to those three" 
occuiwtionx there were established the three great faculties of the 

1 Address delivsred ai die Johns Horikins Uniwiity, Balllmon, 
October ii, 1807. by Dr Michael Fosier, Sec R.S (Reprinted from the 
ButUtm of the Johns Hopkins Hospital April 
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umverrty — the faculty of theology, the faculty of law, and the 
faculty of medicine And, if one reads what those men of old 
wrote concerning what they thought ought to lie done in the 
university, one is very much impreued by the conviction which 
they had that the teaching should be an earnest preparation for 
practical life If it soon became necessary to establish a fourth 
faculty, the faculty of arts, that was simply as a faculty 
preparatory to the others, as one supplying the first steps for 
and leading up towards the knowledge which should be of use in 
practical life , and it is worth noting that although they called 
that faculty the faculty of arts, and although the acquisition of the 
Latin language was one of the chief studies of that faculty, 
necessarily so because all the instruction which could be given 
was given in that tongue, among what they called the arts were 
the iSeginnings of the kind of knowledge which we now call 

Another feature of the university life of those early times was 
the very strong feeling that the work of the university consisted 
not in the mere acquisition of knowledge, but in the training of 
the mind The amount of knowledge which they had for 
distribution was very limited , but they used that small stock of 
knowledge to the very best of their ability, as the means of 
awakening the minds of the students and training them for 
thinking and arriving; at conclusions This is seen even in what 
they called at that time examinations, though the word then had 
a very different meaning from what it has now ; there were then 
no written cvaminations, there was not that demand on wper so 
characteristic of modern times, and that great necessity of modern 
civilisation, the waste-paper basket, was unknown The 
examiners went quietly to work lo ascertain in the most sure way 
whether a student had profited by what he had listened to 
Instead of having two examiners for some hundreds of students, 
thevap[X)intcd nine to each student , and these went in with him 
and out with him until they satisfied themselves that he knew 
something, and had gathers something from what had been told 
him And then as a final test they put him on the “stool ” and 
made him deliate in public, the test being used in such a way as to 
bring out his stock of knowledge, and especially his power of 
using It and of showing that his mind had been tramra at the 
same time that he had gathered in a certain number of facts 

There was another feature of the university which we some- 
times find It difficult to realise the spirit of inquiry was rife 
among them At that time the ways of thinkmg were devious , 
but still within the limited circle in which they moved, along the 
only lines then open to them, the thinkers used their minds in 
the spirit of free inquiry When one reflects upon the circum- 
stances in which they worked, one cannot help realising that 
their long drawn out discussions were at bottom an expression of 
the love of inquiry, and that if they had had the advantages which 
we enjoy now, that which wo call their subtlety would have 
broken out into discovery and invention 

Lastlv, It was a feature of the university at that time that it 
was willing to take into its bosom any one who showed that he had 
any promise of benefiting by the instruction there given It was 
an open home fur all who wished for learning 

These are some of the features of the University of Cambridge 
in the olden times ; and may we not, using (hem as a text, 
attempt to draw some conclusions as to what are the proper and 
essential functions of a university, and what ought to be some of 
Its guiding principles? As I said^usl now, the knowledge which 
they possessed was extremely limited, the facts with which they 
had lo deal were very few What can we say of knowledge nt the 
present time ? May we not say, if theirs was too little for them, 
ours threatens lo be too great for us ; that we are entering upon 
an age in which the facts which have to be learned, and the 
various kinds of knowledge which have lo be acquired are 
becoming too many for us ? It is, or it may be perfectly true that 
one of the advantages of learning is that it enables the learner to 
learn more rapidly ; but is not this true, notwithstanding that the 
increment of knowledge is increasing far more rapidly than the 
increment of the power to learn ? A it not a serious matter for 
consideration that the things that the university has lo teach are 
rapidly becoming for too numerous for the learner to learn ? Is 
it not true that we cannot do now as they did in those old times, 
teach the student all that was known ? We are compelled to 
make a choice, we must teach to the student some things and 
omit to teach him others. That is a necessity which it seems to 
me 18 increasing as the Mars go on Nevertheless that positJon 
IS a cruel one; for may be truly said that every kind of 
knowledge has a vali#of ill own ; each kind of knowledge has 
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for the learner a value which can be given by no other kind, and 
he who fails to gain any one kind of knowledge is thereby a loecr 
For building up the student into the full and complete man, the 
best course would be to take in all the knowledge whkh can be 
offered by a university , but, as I said just now, a choice must be 
made, and the consideration of the principles which should guide 
thedecision«i to what should be chosen and what should be left, 
demands the most senons attention. Here I think we may 
venture to follow the example of the old university. Admitting 
that each kind of knowledge is particularly fitting for a particular 
calling, that for every particular calling in life there is a 
knowl^ge, or there are kinds of knowledge which are suited or 
fitted for that calling, and without which that calling can not be 
pursued with success, in the necessary choice which must be made 
between this study and that, is it not a wise course to take that 
which best serves the future calling of the student ? 1 cannot 
but think that in this choice of which I am speaking, the 
arguments fur what are sometimes called technical education are 
unanswerable , that one of the principles of most importance in 
determining the choice of the studies to be taken up by the 
student lies in the fitness of the studv for giving him power In 
the calling which he proposes to adopt We must, however, 
remember that the knowledge which is thus to be imparted to 
him must be not merely a knowledge of facts, but bring with it 
the power of thinking If technical education is understood in 
this way, not as a mere accumulation of facts, not as the mere 
heaping of knowledge, but as the training of the mind in some 
particular kind of knowledge, the dangers, I venture to say,' 
which some fear, will prove unreal, and it will be seen to be a 
true principle of university education 
There is another aspect in which we may look at university 
chiiics May wc not cay that the tendency of modern civilis 
ation IS to smooth down individual differences, and that the whole 
tendency of the environment of man is to make each man 
increasingly more like his brother ? There was a lime when one 
could tell by the dress where a man came from, but this has become 
less and less easy, and it is not in dress alone, but in his very 
nature that man all over the world becomes more like his fellows 
I myself during the short time I have been in this couiUy have felt 
It more and mure difficult to tell what are the differeftbes between 
an American and an Englishman, and I trust that these dif- 
ferences arc equally difficult to you This may be a favourable 
aspect, but there is an unfavourable side to thu continual 
influence of things about us Mr F rancis (ralton hat shown that 
there is a great tendency in things to make men more and more 
alike in stature, and there seems a corresponding tendency to 
make men all alike m the stature of their minds We seem 
tending in many ways to a monotonous mediocrity of intellect 
This influence is especially strong among young prople. I see 
for myself in the University of Cambridge that when one young 
man does one thing they all do it , they go astray like sheep, and 
they also go straight like sheep Surely it ought to be a function 
of the university to counteract this tendency, and so to bnn|; the 
influences of learning upon the young as to develop individual 
differences That f take it is one of the most important 
functions which a university can exercise, but one which is not 
always kept in view in university enactments Here I can apeak 
of my own iiniversit), and in doing so can lay the blame for the 
present condition of thinpi on the traditions of the post. I find 
in my own university discouragement for the development of 
individual power Every lad who comes to the University of 
Cambridge is compelled to pass through the same examination, 
to know the same things to the same extent, whatever may be 
the nature of his mind He must know a little Latin, a little 
Greek, a little mathemaUcs, a little history and one or two other 
subjects Each one who comes, whatever his previous history, 
must pass through this one gate ; the whole university has beM 
pushed through this one common gate Now I know that this 
may be defended ; it may be said, fur instance, that it is a bad 
thing not 10 know Latin. I quite agree with that I think it 
a very hod thing not to know Latin, hut I alio think it a very 
bad thing for a lad to be thrown into life, it may be to go Ihtoagfa 
life, without any clear idea whatever of the fundamental laws 
which govern the phenomena of living things It may be Mid 
that ft IS a bad thing not to know Greek ; I agree with that. 
Not to know Greek is to my mind worse than not to know Latin, 
but I think also that it is a bad thing for a lad to go through life 
imorant of the fundamental laws of chemical action. If you go 
dong in that line of argument, yon end by compelling a lad to 
know everything before he enters the university. If I had 
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my way, and could wipe out the traditions of the past, I should 
vaiT that entrance examination I should hold on to the old 
tradition of the umversity that it was ready to receive everybody 
who was likely to profit by its instructions I should make the 
examination look, not backward ns it does now, but forward, 
and should only insist that the lad must give such proofs of 
intelligence and industry as to lead to the hope that the years of 
university life would not be spent in vain When the lad has 
really entered the university (at limes he does not do so until he 
has spent two or even three years at the place in preparation, 
and sometimes goes away from the place without having really 
been admitted), it seems to me there should be a still wider 
scope for his studies He has even now, it is true, an oppor 
tunit^ to take a degree in one or other of several branches of 
learning, but in each case he must follow out a particular schedule 
which has been laid down, and which compels him to walk along 
a particular path and no other If he wishes, for example, to study 
mathematics with philosophy, he would find that he could not 
do so, for in the examinations mathematicians have nothing to do 
with philosophy, and philosophy nothing to do with mathematics, 
and so in other things I venture to think that this is not a 
satisfactory condition of things, and that throughout the whole 
academic course there should be a freedom of the young mind to 
develop in the line in which it was intended to develop When 
I urge this upon my friends, they all say “ It is very good, but 
It IS impossible , the examination machinery would become so 
complicated as to break down ” But I would ask the question. 
Are examinations all in all ? Were the examinations made for 
universities, or were universities made for examinations? I 
myself have no doubt about the answer I trust that this new 
university, which can walk with freedom along new lines, will 
find some way of so arranging studies and examinations that the 
two will not conflict, and that anybody coming here will find that 
the particular gifts that have been given to him, and which 
it was intended should be developed, wilt meet their fullest 

^^ly, there was another feature which the old university 
possessed and which I may also call an essential feature of a 
university, that is, the spirit of inquiry No university can 
prosper as a university tnat not only docs Us best to favour 
special inquiries when these are started within it, but also in the 
whole course of its teaching develops, or strives to develop the 
spirit of inquiry Now here again I fear that examinations — 
such at all events is my experience— are antagonistic to inquiry , 
and I would suggest that in arranging examinations one ought 
always to look ahead to see how far one can possibly order those 
exanuiiations so as to favour the teaching which teaches in the 
real and true way, teaching by regarding each bit of learning os 
in Itself an act of inquiry, and so as to favour in the highest degree 
actual inquiry when it is taken in hand This of course is 
antagonistic to one function of examinations, namely, that of 
putting young men to compete against each other You 
cannot so judge inquiries as lO put the inquirers in any class 
list or in any order , the most you can do is to give an inquiry 
the stamp of approval of the university, a testimony that the 
inquiry hiu been carried out in a satisfactory way It is true that 
in this way you lose that which is sometimes thought to be of 
great value, emulation between the scholars ; hut if you take 
away that kind of emulation you substitute for it another one far 
more strong and eflecuve, that emulation that comes of striving 
with nature. I take it that the good which is done to a lad m 
starting him upon an inquiry is infinitely greater than any which 
can be gamed by competition with his fellow students. Here I 
am glad to say a good word for my own university , for we have 
in a very quiet way, and unobserved, secured the adoption of an 
enactment which allows a lad to enter the university and obtain 
hm tteree and all which follows upon that without entering into 
a single examination At the present moment it is possible for 
one, it is true under exceptional circumstances, to come to the 
University of Cambridge in England, and if he convinces a 
competent body of judges that he is a person likely to carry on 
inqmry in a successful manner he con enter the umversity as a 
student, and if he satisfies another body of men after a time that 
his inquiito have resulted in a real contribution to knowledge he 
can secure his degree. He can get that without ever having 
tonditd a written examinauon paper, and I am proud that we 
arc ai^ to offer that to the world ; for it has happequd again and 
again (hat a man who had real genius for a particular line 

int}dn stumbled over the preliminary studies of which I have 
spoken, knocked at the door of our university in vain and was j 


sent away Now such an one would be admitted, and I 
venture to say that in the long run the university will be the 

These, then, are some few thoughts concerning universities and 
their methods I say I have purposely learned nothing alvout 
your enactments, hut from what I know of your short past I fed 
confident that this university will in the future be conspicuous for 
progress May I hope that it will carry on education along some 
of the lines which I have indicated to-day, and perhaps some day 
we in the old country may mend our ways after your pattern 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

The Calendar of the (jiasgow and West of Scotland Technical 
College for the Session 1898-99 has just been issued 

Ur R a Harter, of Lake horcst University, has been 
appointed to succeed Prof C K Barnes in the chair of Botany 
in the University of Wisconsin 

Mr 11 R M Borlami has been appointed junior 
assistant in the chemical and metallurgical department of the 
Bristol Merchant Venturers’ Technical College 

Mr Herbkri Boiion, who for the last eight years has 
held the post of assistant keejier in the Manchester Museum, 
has just been appointed to the curatorship of the Bristol 
Museum 

We leatn from the Ameman Naturalist that Miss Phicbe 
Hearst has given a building for the School of Mines to the 
University of California The building will be fully equipped at 
her expense 

PtEtM-KR scholarships in science have been awarded, in con- 
nection with the Bedford College for Women, London, to 
Winifred E Watts and Margaret Foster The Reid fellowship,, 
tenable at Bedford College, has been awarded to Margaret 
Lyal Dale. 

Ur Charles Hunter Stewart, who for the past len^ 
years has acted as chief assistant in the Bactenologicat 
Laboratory connected with the chair of Medical Jurisprudence 
and Public Health in P'dinburgh University, has l>een aprmintedl 
to the new professorship of Public Health and Sanitary Science 
at Edinburgh University 

The Science and Ait Directory (revised to June 1898) has. 
just reached us from the Department of Science and Art Its 
It IS to be found, as usual, full information as to the regala- 
tions for establishing and conducting science and art scboolis 
and classes Several minor alterations have been made n> 
the regulations, and attention is called to these by the aie of 
italic type. 


SCIENTIFIC SERIALS 

Monosrs of the Novorossian [Odessa) Sonety of NaturabstXr, 
vol XX — On the origin of limans in the (iovernment of 
Kherson, by M Rudski A "liman” is the loeal name for 
small bays on the sea coast which are now separated from the 
sea Iw a bar, and offer very interesting peculiarities of structure 
and launa. Vanous hypotheses having been made as to their 
modes of formation , these hypotheses are discussed, and new 
observations on the oscillations of the limans are given — Notes 
on an excursion to Crimea, by the same Chiefly on the geo- 
logical changes going on in the coa-st line — Note on the 
meteorite of Savchinskoye, by R Prendel (with a photograph of 
it) — Geological description of the Odessa district, by Prof. 
Sintsoff. A great deal of attention is paid to the hydrology of the 
region, and especially to the limans (with a geological map) — 
The Protozoa of the Haji bet and Kuyalnik limans No less, 
than 130 species were found in the former, which contains a 
greater number of marine forms, and 75 in the latter — Chemical 
researches m the Marmora Sea, on board the Selanit, by A. 
Lebedintsefl' Preliminary report, from which 11 appears that the 
existence of bacteria producing sulphuretted hydrogen in the water 
and the mud of the Marmora Sea cannot be doubted — On a 
globular syenite on the Bazavhik, lyt M Sidorenko — On the 
Mtlinityof the Haji-beiand Kuyalnik bmans, by Prof Werigo.— 
Physical and chemical exploration of the Odessa Itmam, by A. 
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LebMlintiefT »nd W KrzyMnowski.— Geological explorations 
along railway lines in South Russia, by V LaskarelT — On the 
sexual reprouuclion of Schtam’ura tantgera, by S Mokrzecki 
(with a coloured plate) —On the influence of substitution on the 
rate of certain reactions, by P Petrenko Krichenko — Crangon 
vulgaris, var Shidlevskn, from the Sea of Japan, by Dr A 
Ostroumoff. 

Vol, XXI part I — Materials for the fauna of Coleoptera of 
South Russia, by E Kubkovaki An elaborate work which 
contains a review of the corresponding literature, a sketch of the 
distribution of Coleoptera in the Steppes, the sandy regions, 
the waters, &c , and a detailed enumeration of the species 

Memoirs of the Novorossian (Odessa) Socte/y of NalutaUstst 
Jfftathematual Sec/ton, vol xvii — Solar radiation, by M 
Pantchenko The author submits to a careful mathematical 
investigation the different formulie proposed by Viollc, Langlev, 
Abney, Bartolli, Crova, Angot, and An^trom Por purely 
meteorological purposes he finds Angstrom's formula sufficient , 
it gives very good results with the actinometric measurements 
made in Odessa in 1890, 1891 and 1894 


SOCIETIES AND ACADEMIES 

London 

Royal Society, June 16 — “On the Source of the Rontgen 
Kays in Focus Tubes ” By Alan A Campbell Swmton Com- 
municated by Lord Kelvin, P R S Received June 7 

The author has already described at the Royal Institution 
(see Nature for May 26, page 91) how he has found it 
possible to study by means of pin hole photography the active 
area on the anti kathode of a focus tube from which the Rontgen 
rays proceed. 

By means of a special camera he has now been able to make 
further investigations In the illustration A is the pin hole in a 



tfcad disc secured by a cap to the brass cone B, which is lined 
with thick lead D is a framework into which slides either the 
fluorescent screen E, or a carrier containing a sensitive plate 
should photographs l>e required 1 is an observation tube for 
use with the fluorescent screen. It is made of insulating 
material to avoid danger of shocks 

With this apparatus directed at the anti-kathodc of a focus 
tube. It is easy with the fluorescent screen in place to take 
accurate note of the image of the active anti-kathode area which 

Z ears on the screen, and to observe the variations in form, 
ensions, and brilliancy that take place under varying con- 
ditions Similarly by replacing the fluorescent screen by a 
photpgraphic plate the image can be photographed. 

The following are the main eflrats that the author has 
bbserved. 

(t) When the anti kathode intersects the kathode stream at 
the focus, the dimensions of the active area are independent of 
the degree of exhaustion. For all other positions oeyond the 
focus it IS target th^slrer the exhaustion and vtu versa 
(2) When tltt an-kathode intersects the kathode stream 
beyoind the active area is larger the greater the 

distant bftweenjtathode and anti-kathode 
, (1) when ttie fi»ti kathode intersects the kathode stream con- 
MddrabI}' beyond the focus, the active area is found to consist of 
R well-deGnM and vety intense central nucleus, surrounded by a 
much Hunter but quite jippreoable halo. Both of these increase 
^ sue as the distance betSfeen kathode and anti-kathode is 
increased. In some cases the halo consists of a well-marked 
hollow ring with a dark space between it and thecentral nucleus, 
fp other cases two distinct concentric rings are visible surround- 
ing the nucleus 
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(4) \^ith an anu-kathode inclined at an angle of 45* to the 
axis of the conical kathode stream, it is found that Hiose portions 
of the stream which impinge moot normally upon the anti- 
kathode surface are considerably the most effident in produdng 
Rontgen rays. 

(5) At the degrees of exhaustion most suitable for producing 
Ronqten rays, and with concave kathodes of the usual dlmen- 
iioM, the kathode stream proceeds almost entirely from a small 
central jxMTtion of the kathode surface, the remaining portioa of 
the snr^e being apparently practiesdiy inoperative. That this 
IS so was very conclusively estabhshdl by photographs taken 
with a tube In which three very minute fragments of elaas had 
attached themselves on to the concave surface of the aluminium 
kathode The shadows of two of these fragments appeared in the 
photographs, and enabled accurate measurements to be made. 

(6) ^e different portions of the kathode stream proceeding 
from different portions of the kathode cross at the focus and 
diverge m a cone that retains any special characteristics of the 
convergent cone The relative positions of the glass fragments 
on the kathode, and the positions and enlargement of their 
shadows on the anti-kathode were found to show this very 
clearly. 

(7) Though by far the greater portion of the Rbntgen rays 
given by a focus tube proceed from the aciive antijtathode ai 

y aopreciable 
e glass 0 


which kathode rays would b 
! surface were they reflected according ti 
equal angles of incidence and reflection — gives off the most 
Rontgen rays, while those i>ortions of the glass that show no 
fluorescence do not give off any Rontgen rays The conclusion 
appears obvious that whatever produces the one also produces 
the other, but as has been pointed out by Prof S P Thompson 
the fluorescence is not due to the direct 
stream of rays from the kathode, but to 
some description of radiation that pro- 
^ . ceeds from the surface of the anti-katnode 

that faces the kathode. 

Prof. Thompson calls these radiations 
’TJ'A '• Mira kathodic rays,” stating that they 
C. tfiffer from the Rbntgen rays in respect of 
their power of penetration, and in Aeir 
capacity of being electrostatically and mag- 
netically deflectable. In these respects the 
author’s experiments confirm those of Prof 
Thompson , but when the latter goes on to 
differentiate these rays from ordinary kathode rays, on account 
of their not exciting Rontgen rays where they impinge on a 
sohd surface, the author is unable to agree, for, as above stated, 
these rays do excite Rbntgen rays where they impinge upon the 
glass walls of the tube 

The " para kathodic ” radiations do not, however, appear to 
be ordinary kathode rays In the first place they do not pro 
ceed directly from the kathode, but only from the surfime of 
ti-kathode that faces the latter Secondly, they do not 
Itively charged Theauthor tog- 


appear to be negatively but positiv 
gesu that they may very probably 


consist of kathode ra 

_ Lthode, and having 1 _ 

up their negative charges and i^nired pontive charges, rebMnd, 
both by reason of their elasticity and also by repulsion from the 
anti-katbode Perhaps, owing to the comparative roughncM of the 
anti-kathode surface, they fly off to some extent in all available 
directions, but they do so especially in that direction which the 
law of equal angles of incidence and reflection reqnires. It also 
appears very possible that these rays are identical With the 
positively electrified streams proceeding (roni the anode', which 
the author has investigated by means of radiometer milt wheels, 
recently described in his paper to the Pbymcal Society (see 
Nature for March 31 and June a, pp. 525 and lip. 

“ Mathematical Contributions to the Theory of EvoluilOo. 
V On the Reconstruction of ihe Stature of Prehistoric lUfoei.” 
By Karl Pearspo, F R.S . UjlIversHy College, London. Re- 
ceived June 6, , 

Thp object of this memoir is to ilhistrate th^ general theory 
by which we may recomtrwt fitom the knowledge of one lh(gen 
in a fossil or prehistoric gtuSke the dfmteiioiM otitof otfMs, 
when the correlatioD between organs in existing races oF the 
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tame tpeciet W been ascertained The particular illustration 
eboten is the reconstruction of probable stature from a measure 
ment of the long bones. j 

Up till quite recently this suUect remained in great obscurity, ^ 
partly on account of absence of theory, and partly for want of 

The esttmated statures as obtained by Orfila, Topinard and 
B« 4 doe, or by use of their methods, differ widely, and those 
methods have no sslis&ctory theoretical basis. It was usual to 
SDpppW that there was some mean or average ratio of stature 
to io^ bone, and even when it was recognised that this ratio 
vaiieo with the length of the long bone, it was thought sufficient 
to determine it for two or three separate ranges of stature, and 
determine Its mean value for these ranges by a very limited 
num^r of cases. 

The first stage in advance was taken when Kollet published 
bis tneasurements, made in the Anatomical Theatre at Lyons, of 
rhe stature and long bones of too corpses Rollet’s attempt to 
establish ratios on the basis of his measurements is not very 
satssbetory, but to him belongs the credit of having first pro- 
ruM a respectable, if not large amount of data Kollet's work 
was followed by a very able memoir on the reconstruction of 
stature by Mapouyrser There are many traces m Manoitvrier’s 
paper of the old view of a “ coefficiert ” by which the long bone 
must be multiplied in order to obtain the stature. Beyond this 
view, It cannot be said to contain any theory, and it suffers 
from certain marked defects. 

Manouvner's memoir was rapidly followed by an excellent 

f iieco of work from Rahon, who collected measurements of the 
ong bones of a very wide series of local races of man, and re 
constructed their stature by aid of Manouvner’s tables 
The present memoir starts with the theory of probability, 
which the author bos already applied to other problems in 
evolution, and deduces the most probable stature for any com- 
bination of the four long bones It is shown that fora population 
with normal correlation, the relation between stature and one or 
more long bones is always linear A general theorem is 
proved to show that no linear function of the long bones can 
give the probable stature with so small a probable error as the 
regression formula of the theory of probability From this 
result the following conclusions are obtained 
(a) No constancy of the ratio stature to long bone is theoretic 
ally to be expected, but the ratio of deviation from mean 
stature to deviation from mean long bone, « e the regression co 
efficient is the quantity, the constancy of which might be 
anticipated 

(i) No method of predicting Individual stature from the in- 
dividual long bones, whether one or all are used, can give a 
result with a less probable error than 2 cm 
(<■) For the same length of femur, tibia, and humerus, the 
stature is shorter the longer the radius This result has con 
siderable bearing on the relationship of man to the anthropo- 
morphous apes. 

Formula: are then obtained for the reconstruction of probable 
stature at measured 

(a) On the corpse, from the lengths of the long bones con- 
taining animal matter, and with the cartilages attached These 
will possibly be of service for purposes of criminal investi- 
gation 

(^) In life, from the lengths of the long bones without 
cartilages, and free of all animal matter 
Corrections are given for cases in which the femur is measured 
in thi! oblique position ; the tibia is measured with the spine , 
and the left-, instead of the right-, hand members are known 
The manner in which natural selection modifies the regression 
formulse is indicated. It is pointed out that the divergence 
botween such regression formulK rodly enables us to pretbet to 
some extent the nature of the differential selection which has 
taken place between two local races. To test how far we may 
Mfely apply our formulte to other than French measurements, 
th« stature of the Amos i and 9 is reconstructed by means of 
them from Koganei’s measuremenu of the long bones, and the 
reshlt IS found to be very satls^^ctocy. tiyulh a view, of illustrating 
tl^ change fn the regression formuhe o^ng to selection, the 
anthiupomorphnus apes site tibiMdefed, and it is shown that 
the Mrilh^ in the regression fbrmuhe for femur and tiMa stands 
nMdi closer to man than either the chimpanreeor oreng. 

Ilie formulse an applied to reooiistnict: the statnre of pre- 
pimoric, medhevat and modem races. The ipo*tn populations 
pecufqring the same districts .of Europe as Paleolithic and 
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Neolithic man appear to be taller, but in the case of both south 
Germany and France there appears to be a slight, but sensible, 
decrease of stature since proto-historic times. Modern English 
do not seem to have decreased m stature since the ancient 
Anglo Saxons. In the estimates of stature for the above races, 
the author differs, m some cases very considerably, from previous 

Beyond the range of normal population (say from 157 to 
175 cm for it ), the line of regression ceases to b* linear An 
attempt is made, such as existing data will allow of, to express 
the line of regression by the equation to a curve The predic- 
tion of the stature of dwarfs Irom the curve obtained from the 
data for giants shows only 2 25 cm mean error, and must be 
considered satisfactory. Application is then made of the results 
to reconstruct the stature of Bushmen, Andamanese, Akkas, and 
of European neolithic dwarfs, 

Paris 

Academy of Science!, July 1 1 — M Van Tieghem in the 
chair — On the decomposition of nitric acid by heat at mod- 
erately high temperatures, b) M Berlhelot Pun, ni 


arc produced Nitric acid of specific gravity i 333 i 
appreciably decomposed under similar conditions — On the 
compressibility of air considered as a gaseous mixture, by 
M E If Amagat In air, the oxygen and nitrogen appear to 
be compressed, as if each were at the pressure of the mixture , 
the volume of the mixture is sensibly equal to the volume of the 
constituents A table is given showing the deviations found 
experimentally for pressures between 100 and doooatmospheres, 
deviations which are within the known experimental error — On 
the systems of differential equations satisfied by quadruply 
periodic functions of the second species, by M Martin Krause 
—On a mode of supporting the motion of a pendulum, by 
M A Guillet The impulses are given electrically by induction 
currents at the same point in its path, one as it ascends, and 
the other as it descends, the disturbances thus set up being 
exactly equal and of opposite sense Comparisons with a free 
pendulum showed that the time of vibration was unaltered by 
the use of the mechanism described — On the passage of electro 
magnetic waves from a primary wire to a secondary wire parallel 
to It, by M C Gutton — On the mode of oxidation of cobalt 
salts in alkaline solutions, by M Andr^ Job It has been 
known for some time that cobaltous salts, treated with potas 
Slum bicarbonate and hydrogen peroxide, give a higher oxidation 
product having n green colour, the exact composition of which 
has not hitherto been proved By means of the ferrous reducing 
agent recently described by the author, it is now shown that the 
oxygen taken up corresponds to Co^Oj The estimation of cobalt 
in presence of nickel and iron is easily carried out by this 
method — Action of heat upon the double nitrites of the alkalis 
and metals of the platinum group —Compounds of rhodium, 

by MM A Tollv and E Leidfe '■ -•- < <- 

Rh{NO,), 6 KN 0 , is decomposetl 11 

.^1. 1 pproximately thi 

le results are considered as affording 

xide RhOy— On the production of 

blue, by M Albeit Granger By the use of a mixed tungstate 
of barium,, and sodium a fine indigo blue glaie is imparled to 
porcelain, iT the temperature is about 1250°, and the heating 
earned out m a reducing atmbsphere —On the yttrium earths 
arising from the monante sands, by M G Urbain — On the 
brominating action of aluminium bromide in the fatty senes, 
by M. A. Mouneyrat. Ethylene broitiide, treated with AlBr, 
at 110” C gave acetylene With brojmde and aluminium 
bromide, ethyl bromide ii readily cofTverted into ethylene 
dibromide, and the latter again into symmetrical tetra brom- 
etbane From this hexabromethane can be obtained without 
diSicalty. — On some mixed phenyl-alkyl carlionic ethers, by 
MM P Caieneuve and Albert Viorel, A description of the mode 


phenylisoamyl, t, ^ . 

Hon veloaty of some pnosphorlc' etlMrs, by M J Cavalier, — 
Action of tetraaodiphenyl, tetrasodiorthotolyl, ar»d tetrat»di- 
orthoaniiyl chloridps upon metfiy] and et^yl, cyanacetates, by 
M G. Favrel.— On the phoa^tes in u/ipe, by M L. Jolly. 
The facta itot^ed by MM. Lupine anij Ad^rt. and explained by 
them by the ottum^ion of InMitiplete oxidation of phosphorus 
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in the urine, are ahown to be sutceptible of another explanation. 
—Pretence of chlorophyll In a nottock cultivated entirely in the 
dark, by MM A Etard and Bouilhac The green colouring 
matter, previously noticed by M. Bouilhac, is here proved to be 
ordinary chlorophyll — On a product of decomposition of 
albumen, by M J M Albahary In an attempt to prepare an 
iodine derivative of albumen, a new acid was obtaineo, oval- 
buminic acid, forming a definite, crystallised sodium salt, and 
also a gold salt The molecular weight of the acid dctermineil 
by means of the latter was 1670 — Action of the sorbose bacteria 
upon xylose, by M. Gabriel Bertrand The bacterium exerts 
an oxidising action, an acid, xyionic acid, being formed in small 
(quantity — ^New biological abservationsupon the life in colonies 
of the Axed tunicates, by M Antoine Pizon — Alkaline reaction 
of the chambers and galleries of ants’ nests Duration of life 
of decapitated ants, by M Charles Tanet — Improvement of the 
wild carrot, by grafting it on the cultivated carrot, by M Lucien 
Daniel — Results of the ascents of three experimental balloons 
at Trappes, on June 8, by M. L Teisscrenc de Bort The 
height attained was 13,000 metres, the lowest temperature 
- 59° C — On a means of avoiding collisions at sea by means 
of electromagnetic waves, by MM A Berget and L Decombe 
—On stereoscopic vision in kinematography, by M Aug 
Bateau 

Amsi krdam 

Royal Academy of Sciences, May 28 — Prof van de 
Sande Bakhuyzen in the chair — Prof Schoute, on t^clographic 
representation m apace of Joachimthal’s circles — Prof Haga, 
on maxima and minima of apparent brightness, resulting from 
optical illusion When in a plane on wJnch the eye is fixed, 
two zones of mutually difierent, but each in itself of uniform (or 
-slowly varying) intensity of light are connected by a zone the 
sntensity of light of which gradually decreases from that of the 
Jighter to that of the darker zone, then the transition zone 
seems to be separated from the brighter one by a still brighter 
time and from the darker one by a still darker line This 
optical illusion, which occurs under very different circumstances, 
i|Ad the peculiarities and possible explanation of which were 
bnefly indicated by the author, is important (l) because it has 
already often (eg in the cose of X shadow figures) made | 
investigators imagine that they observed diffractton or other 
important lines , (2) because it is nut impossible that, for the 
above reason, the indistinctness of the edge of a dark or a light 
line may give, or have given rise to Uie observation of an 
apparent doubling of such a line ; (3) because it may lead to an 
incorrect estimation as to the place of the maxima and minima 
an systems of lines, in which the intensity of light is not sym- 
metrically distributed with respect to the middle of those 
lines —Prof, Beyennck, on the relation of obligatous anaero- 
bics to free oxygen The moving bacteria present m great 
numbers in pre^ralions for the microscope, which allow the 
air to enter at the edge of the cover-glass, arrange themselves 
an special figures according to their greater or smaller predilec- 
tion for oxygen. The author has called them “figures of 
respiration ’’ Formerly he thought that three types might be 
-distinguished* the "aerobic type,” represented by those bac- 
tena which seek the highest tension of the dissolved oxygen , 
the "spirillous type,” corresponding to a medium; and the 
“ anaerobic type,’’ corresponding to a minimum tension. Further 
researches have shown that the anaerobic type, characCensed 
by the accumulation of anaerobic bacteria at the place where 
the oxygen tension is smallest — generally the centre of the 
sirop— does not exist as a specul case, and is only observed 
when' the quanUty of oxygen that enters, exceeds a certain 
Hfiiinimum, and that at this n>>mmam or below it all observed 
wnaerobict arrange them;MlVM into the figure of the “ spirillous 
-tipe,” I e they do not seek the smallest tension, but a 
medium one, like the spiriUi themselves. Consequently not 
three, but only two types exist, which may be termed aeropAefy 
and mure-aerofAtly It can be shown that what has been said 
about the mobilitf'holds good for the growth of some, possibly 
of all anaerobics, so that it is not abrolute absence of oxygen 
that It most beneficial for their growth. The experiment is 
made by sowing a very AMt number of non-aeraM germs of 
anaerobic! toeethejuinb a very great number of oxygen- 
absorbing aerobic^ML solid culture mass contained in a glass 
cube, allowing dilRM air td enter at only one end. A level of 
maximum growth of the anaerobics may then be observed, not 
deep down, where oxygen u quite absent, but at some distance 
from the surface, where the temsion is most favourable for them, 
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which clearly shows that anaerobics are micro aerobics also in 
relation to growth. The anaerobic material, used for the ex- 
periment, must be taken from cultures, long continued with 
the exclusion of oxygen, which enables them to grow deep 
down in the tube It is probable that the possibility of their 
acrobiosis depends on this very oxygen charge quite in the same 
way as is the case with alcohol yeast. In conclusion all living 
organisms, examined up to the present moment, are aerophiloui 
or micro aerophilous with respect to mobility as well as to 
growth — Mr Hamburger on the influence of salt solutions on 
the volume of animal cmis, being at the same time a contribu- 
tion to the knowledge of their structure — Mr. P Zeeman pre- 
sented a paper on an instance of asymmetry in the chanm of 
the spectral lines of iron, radiating in a magnetic field. — Prof. 
Kamerlingh Onnes presented, on behalf of Mr E van Ever- 
dingen, jun , a communication entitled “ Hall’s eflect in electro- 
lytes " A formula for this effect in the case of a partially 
dissociated electrolyte is deiluced By means of the simpler 
formula for the eflect in a completely dissociated solution, the 
numerical value of the rotation of the equipotential lines in a 
special case is calculated and comparM with the result of 
Bagard’s expenments in the same case The theoretical value 
proves to be 10* times smaller than the oliserved value The 
author conctude.s (hat (he difference of potential, observed by 
Bagard, is due to disturbances, already indicated by Chuivassi 
and others. 


CONTENTS. PAGE 

Technical Mycology 265 

Partial Differential Equations. By 0 . B M . . 266 
Our Book Shelf — 

Chaney “ Our Weights and Measures ” ... 268 

Kaiserling t “ Practicum der Wiaenschaftlichen 
Photographie ” .... . 268 

Robinson “ Principles of Mechanism ” 268 

Ricci “ Introduzionc alio Studio dei Sihcati ” . 268 

Coles . “ The Blood , how to examine and diagnose its 
Diseases.”— F W. T. ... 269 

Thornton “ Notes on Volumetric Analysis” . 269 

Tristram “ A First Year’s Course of Practical 
Physics, adapted for Beginners and J unior Students” 269 
B L L “ The Doctrine of Energy • a Theory of 

Reality ” 269 

Letters to the Editor i— 

SolfaUra Gases — ProC R. Naslni, F Anderlini, 
and R Solvadori ... 269 

The Spectrum of Metargon. — Prof. Arthur 
Schuster, F R S ... .269 

Liquid Hydrogen —Prof James Dewar, F.R.S. . 270 
Summer and Winter in Relation to the Sunspot Cycle. 

—A. B. M 270 

Rotifers m Lake Bassenthwaite — W. T. Caiman . 271 
The Story of the Smithsonian Institution. By 

H. R 271 

Spider and Pitcher-Plant By R. 1 . Pocock . , . 274 

Ferdinand Cohn. By Prof J. B. Farmer 275 

Notes ... 275 

Our Astronomical Column — 

Comet Perrine (June 14) . 280 

A New Form of GraUng Spectroscope 280 

Structure of the H and K Lines . . .... aSo 

Blurring Aberration in the Telescope 280 

The Lifs-History of the Salmon 280 

The Stramberg Corals. By Dr. J. Vlf. Gregory . 282 

Univereity Bducstion. By Dr. Michael Foster, 

See R.8 283 

University and Ednoationsl latslUgsnce 285 

Solsntiflc Ssriala 285 

Bocistisa end Aeadsmies. (lUuttreUtd.) 286 



NATURE 


289 


THURSDAY, JULY a8, 1898 


SUBMAlilNE TELEGRAPHS 
Submarine Telegraphs. By Charles Bright, F R S E 
Pp. 744 (London • Crosby Lockwood and Son, 1898 ) 

I F experience, the possession of records, filial devotion, 
and many friendships qualify a man to chronicle 
contemporaneous events, Mr Charles Bright is eminently 
prepared to write a history in which his father played an 
important part This book is full of information It 
gives evidence of great industry. It is well printed, 
admirably illustrated, thoroughly indexed, and makes a 
book of reference which should be in every engineer’s 
library. The literature of the subject has been very 
meagre. Two or three text books deal with the construc- 
tion and working of cables. Many valuable papers are 
scattered in the Proceedings of engineering institutions, 
but there is no complete history of an industry that has 
not yet attained its jubilee. Mr Bright has fulfilled his 
(ask very well. There is a remarkable free use of the 
footnote system. Sometimes the footnote, the result of 
subsequent inquiry, contradicts the text, but more often 
It gives details useful to the engineer, but uninteresting 
to the general reader The book is divided into three 
^arts history, construction, and working. In the first 
part the evolution of the system of submarine telegraphy, 
still in active progress and without any sign of finality 
ahead, is lightly sketched The days of secrecy have 
ceased , and manufacturers, engineers, and commercial 
managers are equally ready to publish all they know 
The rough and tumble rule of thumb method of the 
speculative pioneer has disappeared, and the results of 
practical observation and scientific deduction control 
the progress of the industry It is very interesting to 
note that the form of the first effective cable laid from 
Dover to Calais in 1851 has been but very little departed 
from, but its details and dimensions have changed with 
every requirement and for every ocean Its development 
has given a knowledge of the sea, of its bottom, of its 
currents, and of its life, that has enlightened the 
geogp^pher and the biologist Science has advanced 
part passu with engineering. The engineer has suc- 
ceeded in interring many a foolish assumption in Davy 
Jones’ locker, and m bringing to light and illustrating 
many a new condition undreamt of by the mathematician. 
Mr. Bright points out that success was obtained in face 
of scientific and public opinion. Even the Astronomer 
Royal of the day (Airy) 

“ had very foolishly stated that it would be impossible to 
deposit the cable at so great a depth ; and that m any 
case It was mathematic^ly out of the ouestion to transmit 
electrical signals through such a lengta (p. 51) 

Now depth b no impediment ; there are twelve cables 
spanning the North Atlantic. Fifty words a minute can 
be sent across the ordinary Atlantic m each direction at 
the same time, and it is pronounced by Mr Freece even 
not impossible to speak by telephone between New York 
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and London. The mileage of cable laid about the world 
IS 170,000, and 50,000,000/ has been iniested in the 
industry. The author avoids the prevalent mistake of 
using the term “knot” as a standard of length It is a 
velocity, and the proper term for lengths is nautical miles 
(N M.) or “ nauts.” 

It should be recorded that the first money subscribed 
for the construction and laying of a submarine cable to 
cross the Channel, or indeed any sea, was 500/. each ftom 
Mr (afterwards Sir Charles) Fox, Mr Francis Edwards, 
Mr. J. W Brett, and Mr. Charles J Wollaston — the 
last-named being still living These formed “The 
English Channel Submarine Telegraph Company” in 
1850, and were the financial pioneers of the industry 

The construction, laying, and repairing of cables are 
very fully illustrated, the portion dealing with insulating 
materials is instructive, and the methods of working, to- 
gether with the speed of signalling, are gone into very 
thoroughly There is a want of agreement among ex 
perts in adopting some standard of reference as regards 
rate^of working Words per minute is very vague. What 
IS the length of a word? Is it five letters, seven letters, 
or even ten letters per word? Are abbreviations used 
or not? Are the words ordinary or code ? How many 
elements are there allowed in a letter, and how much 
is allowed for spacing ’ What allowance is made for 
skill? The only true criterion of speed is the number 
of complete waves that can be automatically and clearly 
transmitted per unit of time, and even this will depen'd oh 
the sensitiveness and reliability of the apparatus used at 
each end 

Mr Bright has executed his task in an impartial and 
disinterested way He has marshalled his facts with 
much clearness, and the few errors detected are errors 
of proof-reading, easily remedied in the next edition 
The most notable omission is that of the modem im- 
provements in repairing apparatus There is no descrip- 
tion of cutting grapnels, or of the ingenious automatic 
signalling of the cable caught on the prongs of the 
grapnel at the bottom of the ocean. Moreover, he has 
not chronicled events in their chronological order, which 
becomes occasionally embarrassing in tracing historical 
sequence 

The history of submarine telegraphy is an excellent 
example of bold commercial enterprise, combined with 
blind faith in the prowess of the engineer and deter- 
mined fierseverance in overcoming great difficulties The 
names of Cyrus Field and John Pender must always be 
associated with those of Bright, Canning, Varley, Kdviai 
Clark, Siemens, and others, living and dead, who have 
done so much to establish the industry on a sound 
practical and commercial basis. Science, too, has bene- 
fited largely in numerous ways by this very progress. 
Physics, geography, biology and astronomy have each 
gained new facts and new conditions The accurate 
determination of the longitudes of distant centres is nd 
mean advantage . that of Madras has recently been 
measured with great skill. The columns of the Times 
every morning show how completely space has been 
annihilated, and how the uttermost ends of the earth 
are now virtually in London 

O 
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A LIFE OF PASTEUR. 

'sPasteu^. (The Century Science Senes) By Percy 
FrankUn^ F.R S., and Mrs. Percy Frankland. Pp. 
VI + 234. (London : Cassell and Co., Ltd , 1898 ) 

I T IS a pleasing task to review a book devoted to the 
life of a great man, and especially so when that 
book, like the one before us, does not pretend to be an 
exhaustive biography, but is intended to tell simple 
salient Acts in a straightforward and scientific manner. 
This IS well accomplished in sixteen chapters ; and those 
who read them will have had amply demonstrated to 
them a most lovable and simple character, and a series 
of epoch-making discoveries which the reader can never 
fail to appreciate, for they were all directed to alleviate 
suffering and distress. In the first chapter one seems 
to obtain a clue to the bent of Pasteur’s mind, for at 
the age of twenty-five he had worked out the optical 
properties of the tartaric acids, and had laid the found- 
ation of our knowledge of the grouping of atoms. In 
the manner in which he studies the growth of the 
crystals one sees at this early suge the mind of the 
biologist, and step by step this becomes more noticelble 
In the second chapter, two great events are briefly and 
sympathetically chronicled by the authors The first is 
his marriage, the second emphasises his remarkable 
observation upon the action of fermentation upon the 
tartaric acids, showing the delicate selective action of 
organisms in readily picking out what appear to be 
chemically identical substances. “ His work during this 
period stands out as one of the most remarkable and 
artistic monuments in the annals of chemical science ” 
Chapter lii. is a serviceable and useful one Pasteur is 

created Dean of the F acuity of Science at Lille, and at 
once directs his scientific knowledge to the requirements 
of the place. The town is a centre for the manufacture 
of alcohol from beetroot, and Pasteur studies ferment- 
ation, and Lille and the world at large has benefited by 
these studies. It 1$ often stated that the seats of learn- 
ing are not in touch with the communities in the midst 
of which they live , it is due, to a great extent, to a lack 
of the sense of citizenship and patriotism, both of which 
were developed in a remarkable degree in Pasteur In 
the brief sketch of the dawn of fermentation, the very 
natural opposition of the chemists, and of the others of 
a less bold triune of mind, is admirably brought out, and 
Liebig and Helmholtz stand forth in the opposition as 
men oi narrower conception. 

In 1857 Pasteur was made Director of the ficole 
Nonliale, an honourable title to which was attached a 
modest salary but no laboratory, France in no way differ- 
ing from us in fliis respect. By this time the biological 
turn of Pasteur’s mmd had become much more pro- 
nounced. He not only saw the living cell at work and 
producing the fermentation of beer and vinegar, but he 
recognised that putrefaction and decay were ferment- 
ative processes produced by aerobic and anaerobic 
organisms. And just as his studies in the fermentation 
of beer marked a nei^ pienod in the history of brewing, 
so at the present time his observations upon putrefaction 
are being made the basis for the treatment of sewage. 
Criticism and opposition to his views had by this time 
largely increased, but the result was excellent and far- 
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reaching; for he laid the ghost of spontaneous gener- 
ation, and demonstrated to the world that for their foods 
and infective diseases there could be effective sterilisation. 

In Chapters vii. -ix. a still further development of fer- 
mentation IS developed, and one which was destined to 
lead directly on to Pasteur’s greatest service in the cause 
of humanity. In these chapters are unfolded his observ- 
ations upon abnormal fermentation or the diseases of 
wine, beer, and of silkworms. The authors show how the 
industries concerned profited by these researches, and 
how the study of the diseases of the silkworms at once 
pointed out the necessity in the case of man and animals 
of intelligent central control in all infectious processes. 

In Chapter x and onwards the final work of Pasteur 
IS described Henceforth Pasteur is known as the 
pathologist who was able to bring a vast storehouse 
of chemical knowledge to his aid. He enters upon a new 
career, and soon begins to exercise as profound an in- 
fluence in the medical world as the yeast cells did in the 
fermentative processes which he was the first to describe. 
Not only in France, but throughout Europe, medical men 
were encouraged by Pasteur’s successes to come forward 
and prosecute their own studies into the cause of disease. 
In this manner it is clearly brought out, Davaine pursued 
his researches in anthrax, and Lord Lister his investiga- 
tions m the treatment of wounds, methods which were 
destined to inaugurate a new epoch in surgery Pasteur 
himself led the way in one direction of vast importance 
and utility, namely immunisation. This is developed in 
Chaptei;^ xii and .xiii., and the reader cannot fail to be 
filled with enthusiasm when he thinks of the beneficial 
results which have accrued and are likely to accrue 
from researches, prompted by a profound conviction in 
Pasteur’s mind that there was a possibility of immunising 
against disease 

Chapter xiv treats upon the researches in rabies, 
and every one will share the feelings of the authors 
in the stress they lay upon this most marvellously 
bold step m the cure of disease ; it was probably his 
greatest achievement. The transformation worked in 
the medical profeMion bad become complete, and 
laboratories similar to the Pasteur Institute were erected 
all over the civilised world ; researches multiplied, and a 
new literature sprung into existence. We would wish 
that those who so hotly criticise Pasteur’s work, could 
pause a little and read this chapter on rabies, and could 
see with us, something beyond the mere experiments 
therein recorded, the working of a civilising force which 
Pasteur has caused to take the form of a study in 
hydrophobia. R. B 


GARDEN-CRAFT. 

Garden-Making By L. H. Bailey. Pp. vii -f 417. 

(London ; Macmillan and Co., Ltd., 1898.) 

The Prumng-Booh. By L. H, Bailey. Pp ix + 537. 
(London Macmillan and Co, Ltd., 1898 ) 

T hese two volumes of the Garden-Craft series may, 
inasmuch as they deal mainly with technical sub- 
jects, be here taken together. Pr^ucts of the pen of 
Prof. Bailey, originality of treatment may be confidently 
looked for and as certainly found. Neither principles 
nor practice in America differ in essentials from those 
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on this side of the globe , their application necessarily 
differs according to climatal and economic environment 
The American territory, however, is so vast that differ- 
ences of environment are as great in different parts of 
the Union as they can be between the old Continent 
and the new. 

Business men are keen in the growth, the purchase, 
and the sale of plants in both countries The enormous 
increase m the cultivation of fruit and flowers for market 
in the vicinity of London and other great towns is one of 
the most remarkable features of the last quarter of a 
century, but one which the economists have not yet 
frilly realised 

The mania for cultivating certain classes of plants— 
for instance, orchids— has led in certain special cases to 
an enhancement of value which seems preposterous, 
though It must not be forgotten that there are hundreds 
of other plants of equal beauty and interest the price 
of which may be reckoned in pence 
The extravagant use of flowers for decorative purposes 
by persons who, for the most part, care little and know 
less of the plants they utilise, is a phenomenon quite as 
marked, if not more so, in the Stales than here In this 
country we have, happily, nearly abandoned the floral 
devices where battleships, mail-carts and other incon- 
gruous things are simulated in flowers, and carpet- 
bedding is gradually becoming less offensive here, though 
in full blaze in the .Sutes. 

Withal, gardening for gardening sake is at present less 
prevalent in the States than in the older countries The 
repose, the refinement, the seclusion, the interest attach- 
ing to the culture of plants and the maintenance of a 
garden, are relatively less observable in the new than in 
the old country. America, moreover, although she has 
given us botanists of the first rank, has not yet furnished 
gardeners to rank with a Knight, a Herbert or a Lindley 
That such men may be looked for in the future is, we 
think, evidenced by the superior quality of the American 
horticultural hand-books, and by the multiplication of 
experiment stations. We are not speaking of estab- 
lished text-books, but of the flood of gardening literature 
which IS now being poured out, the quality of which is 
often in inverse proportion to the bulk 

Prof Bailey’s “ Garden- Making ” is original and 
suggestive, and the most mechanical operations are 
illumined by thoughtful comment and quaint remark. 
It IS as well to say that the book is intended for gar- 
deners who pursue the art on a large scale for commercial 
purposes The ordinary gardener would be scarified— 
the word is appropriate— by the “ plows," harrows, and 
cultivators ’’ here figured, and the amateur would banish 
from his "borders* such fearsome weapons and those 
who used them. 

Nematode worms cause much destruction in English 
gardens, but the American gardener, it seems, stenlises 
the soil by allowing it to become thoroughly frozen 
before use, a practice which could not always be fol- 
lowed here. The second section of the book is devoted 
to the subject of laying-out the garden. The author’s 
guiding principle is that the planting should be done 
with the definite object of producing a picture, however 
small. Meanfogless planting is very pro^y deprecated, 
and numberless suggestions are given for planting which 
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shall be at once pleasant and appropriate The latter 
part of the volume is devoted to lists of hardy plants, 
fruits and vegetables, suitable for cultivation in the 
Northern States 

The “ Pruning-Book ” is marked by the same char- 
acteristics as “Garden-Making.” Artificial pruning 
serves to regulate the struggle for existence among 
buds, to favour thosi which are required for the pur- 
poses of the gardener, and to obviate and nullify the 
competition with others The operations of the gar- 
dener thus differ from natural ones in the circum- 
stance that they are effected with a definite object 
in view , whilst m nature, that bud survives which 
IS best adapted to the conditions Wounds and their 
mode of healing receive much attention, and we note 
that Prof Bailey recommends an application of Bor- 
deaux mixture as a dressing for wounds, a practice 
which, so far as we know, has not been followed in this 
country. In the matter of pruning and training we have 
not much to learn from our cousins ; indeed it seems, 
from the quotations in Prof Bailey’s book, as if we were 
the instructors in this case 


OUR BOOK SHELF 

The Diseases of the Lungs By James Kingston Fowler, 
MA,MD,FRCP, and Rickman J Godlee, M S , 
F.RCS. Pp XV -I- 707 Plates V. 1060 Illustrations 
(London Longmans, Green, and Co , 1898 ) 

The collaboration of a physician and a surgeon for the 
purpose of producing a text-book of diseases of the lungs 
IS i pnon likely to be successful It has long been quite 
usual to incorporate into text-books on medicine a chapter 
by a surgeon upon the surgery of the chest ; but the pre- 
sent book, so far as we are aware, is the first of its kind. 
A perfect knowledge of the raMbilities of surgery is 
essential to the physician, and although a relatively small 
part of the volume before us is from the pen of Prof 
Godlee, his contributions to it lend to the book a very 
special value to the physician 
The book begins with a chapter on the anatomy of the 
chest by Prof. Godlee, in which are numerous illus- 
trations ; the author’s reputation as an anatomist is well 
maintained, and all the anatomical points of importance 
in the surgery and medical diagnosis of chest disease are 
well emphasised The medical part of the volume is 
introduced by a chapter on physical diagnosis Nine 
chapters are devotea to pulmonary tuberculosis, and 
together form a very exhaustive monograph upon the 
subject So much has been written upon the pathology 
of tuberculosis by pathologists, that in a work like the 
present, written by a physician, one naturally turns to the 
clinical part, and especially to treatment From this it 
appears that Dr Fowler shares the general opinion of 
the value of the so-called open-air treatment of phthisis, 
especially when combined with forced feeding, as prac- 
tised at what may be termed the sub-alpine sanatoria 
abroad. These sanatoria are now not wanting in England 
and Wales, and it is to be hoped that all consistent with 
medical ethics will be done to make them well known. 
Serum treatment, including under this term the “ tuber- 
culines,” and the antiseptic treatment, are not spoken of 
very favourably by the author Prof Godlee contributes 
a chapter upon the surgical treatment of pulmonary 
cavities, and one upon injuries of the lungs. The subjects 
of hzemoptysis, pulmonary syphilis, pneumothorax, are 
exhaustively treated. The volume concludes with a 
short essay on clubbmg of the fingers and toes, contam- 
ing a photc^raph and skiagram obtauied from a patient 
suffenng from this condition , the latter showing that the 
ends of the terminal phalangeal bones are not enlarged. 
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The book is well indexed and written in a clear style ; 
It will doubtless occupy a prominent place amongst the 
text-books of diseases of the lungs, and well deserves to 
do so. F. W. T. 

Ah Elementary Course of Infinitesimal Calculus By 
Horace Lamb, M A , F.R.S , Professor of Mathematics 
in the Owens College, formerly Fellow of Trinity 
College Pp XX -1- 616 (Cambridge University 
Press, 1 897 ) 

The author states that his aim in this book is to 
teach those portions of the Calculus which are most 
useful for a student of physics or engineering We fear 
that many an engineering student would be disheartened 
at the start-off by such sections as those m the first 
chapter on the upper or lower limit of a sequence and 
of an assemblage. On the other hand, there is surely 
room to doubt the wisdom of the limitation implied 
in the statement— “ Imaginary quantities are nowhere 
employed in the book,” seeing that this is a book of over 
600 pages, and includes chapters on differential equations 
in which symbols of operation are freely used. 

But although we think there is at once too much and 
too little for the needs of engineering students, and that 
It is to be regretted that the author has not permitted 
himself to use illustrations from such subjects as heat or 
electricity for the benefit of the students of physics he 
has in view, we are glad to recognise in the work before 
before us merits of a very high order. Thus immediately 
after the rules for differentiation are established, we have 
applications to maxima and minima and to geometrical 
problems. The rules for integration are then introduced 
with ^plications to areas, volumes, moments of inertia, 
&c. The diagrams are numerous, always large and 
clear, and often drawn to scale. There are a great many 
easy, straightforward examples provided j and care has 
been taken not to admit examples or processes involving 
difficult analysis or mere ingenious artifice 
Teachers in secondary schools and colleges will be 
well advised in using this as a text-book for beginners 
in the Calculus, although it is not in our opinion what is 
required in technical classes. 

Radiography and the “AT” Rays By S. R. Bottone 
Pp X -(- 176 (London ■ Whittaker and Co, 1898 ) 
This is another of the now considerable series of more 
or less popular handbooks dealing with the applications 
of the Rontgen rays. Medical men, amateur expen- 
menters and others who may wish to put Rbntgen 
photography into practice will find it useful, lucid, and 
trustworthy Within the compass of 172 pages the book 
contains many practical hints on the construction and 
working of induction coils, influence machines, Crookes’ 
tubes, and fluorescent screens, and on general photo- 
gl'aphic and manipulatory details 

Ackworth Birds, bane a List of Birds tn the Distncl of 
Ackworth, Yorkshire By Major Walter B Arundel 
Pp. VIII + 105. (London Gurney and Jackson, 1898.) 
It may be well to remark at once that this is not merely 
an enumeration of the birds observed in Ackworth and 
the neighbourhood, but a collection of notes on the 
habits of the species described. On this account, the 
volume 18 not only ofmterest to local ornithologists, but 
IS also a worthy con|»ition to the literature of bird-life. 

Angling Days an^an AngleYs Books, By Jonathan 
Dale (L E. Page) Pp. 160 (London : Elliot Stock, 
1898.) 

A COI.LKCTION of stori^ concerning anglers and angling 
A few natural history notes are scattered through the 
pages , but in the main the book consists of more or less 
commonplace remarks upon fishing experiences, and the 
exfiptesion of the author’s sentiments upon landscapes 
ana rural scenes m general. 
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LETTERS, TO THE EDITOR 

IThe Editor dots not hold himstlf reU>onsibU for opinions ex- 
pressed by Ms correspondents. Neither can he undertake 
to return, or to correspond with the writers of, refected 
memuscripts intended for this or any other part of Nature. 
No notice is taken of anonymous communicattons J 

Liquid Hydrogen. 

I SHOUi I) be inclined to let Prof. Dewar’s manner of replying 
to my statements speak for itself were it not that he makes in 
his last letter imputations of an unwarrantable kind. He says, 
“Mr. Hampson got at my assistant behind my back” This 
expression is quite indefensible I received an introduction to 
Mr. Lennox from the senior partner of a large chemical firm la 
London of the highest standing, who said that he had a familiar 
acquaintance with Prof. Dewar’s assistant. Had he been 
sumciently intimate with Prof Dewar himself to offer roc a 
confident hope of gaining that gentleman’s attention directly, I 
should at that tune have been still better pleased with an 
introduction to him As it was, I went openly to the Royal 
Institution, in the busiest part of session, and between the hours 
of eleven and twelve in the rooming Surety, nothing would 
have been more natural under these circumstances than a chance 
roeeling with Prof Dewar himself. It this the conduct of one 
who was plotting to “ get at ” his assistant “ behind his back ” ? 
Whatever grounds Prof Dewar may have for thinking his 
assistant capable of improper action, he has no right to use 
such abusive terras regvding the very simple and straight- 
forward course that I took in the matter. Prof. Dewar says, 
" I infer from the public correspondence that he (Mr Lennox) 
saw that they (the plans) would not work, and he told Mr. 
Hampson why they were unworkable ” This inference of 
Prof. Dewar’s is altogether false, as is best proved liy a study 
of the correspondence itself. This correspondence took place 
in Engineering last spnng I am myself so satisfied with the 
conclusions to be drawn from it, that I have had the whole 
senes of letters reprmted, and I will send a copy with pleasure 
to any one who desires to do me the jusuce of forming tiis own 
opinion ofi the merits of the case. It is strange that Prof. 
Dewar, having himself published hb belief that his assistant 1$ 
capable of being “ got at " by a complete stranger, should in 
the very next line attach some importance to that gentleman’s 
account of the transaction as given in those letters The identity 
between the " unworkable ” plan prOTosed by me to Mr Lennox, 
and that subiequently, or, as Prof. Dewar puts it, “ in the 
meantime,” worked out with complete success by Dr Linde, by 
myself, and by Messrs. Lennox and Dewar, does not depend on 
my statement only All the points of the new combination were 
put together in the drawings submitted by me to Mr Lennox, 
and an exact copy of these drawings was exhibited before the 
Society of Chemical Industry on May 2 last, when Mr Lennox 
was present, as well as Prof Dewar, and it appears with the 
published report of my paper The same combination is found 
in no earlier drawings except some pevious sketches of my own. 
Prof. Dewar, in his last letter, admits an inventor's property m 
the particular combination to which he himself may give 
. concrete form ” ; and I gave concrete form to this particular 
combination in the drawings submitted to Mr Lennox Prof, 
Dewar says that it took me “another year to perfect a pro. 

I visional specification,” “ which is totally devoid of any plan or 
drawing of a workable apparatus ” It only took five months, 
of whlM time half waa spent in waiting for Mr Lennox to 
fulfil his promise to experiment, and in trying to extract from 
him some informauon as to what was being done It was my 
failure to obtain any satisfaction on this score that decided me 
to apply for provisional protection, for which drawings are not 
required, as Wof. Dewar well knows. My communications to 
Mr. Lennox were made in November and December 1894, my 
applicauon for provisional protection in May 1895 
July 22. W. Hampson. 

Ttae Distribution of Prepotenoy. 

Mr Galton has raised under this heading a most important 
point— or, rather, a aeries of most important poinu— m the 
problem of evolntion. Perhaps I rosy be permitted to say a few 
words with regard to his views on evolution by sports and by 
normal variation. Mr. Gallon’s opinion, I think. Is that sports 
are inherited in a higher degree than iroprobable normal varia- 
tions, and that evolntion must accordingty take place very largely 
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by means of the formef To nse a term I have introduced else- 
where, the sport connotes a shifting of the focus of regression, 
but any normal variation, however improbable, does not In 
the preface to the 189* edition of his “ Hereditary (lenius,” Mr 
Oalton writes i “ All true variations are (as I mainuin) of this 
kind [< e sports], and it is in consequence impossible that the 
natural qualities of a race may be permanently changed through 
the action of selection upon mere variations The selection of 
the most serviceable variations cannot even produce any great 
degree of artificial and temporary improvement, because an 
equilibrium between deviation and regression will soon be 
reached, whereby the best of tlie offspring will cease to be better 
than their own sires and dams" And again “The case is 
quite different in respect to what are technically known ns 
‘ sports ’ In these a new character suddenly makes its appear 
ance in a particular individual, causing him to differ distinctly 
from his parents and from others of his race. Such new 
characters are also found to be transmitted to descendants 
Here there has been a change of typical centre, a new point of 
departure has somehow come into existence towards which re- 
gression has henceforth to be measured, and conaequenlly a real 
step forward has been made in the course of evolution. When 
natural selection favours a particular sport, it works effectively 
toward the formation of a new species, but the favour that it 
<^imultaneou8ly shows to mere variations seems to be thrown 
away so far as that end is concerned " 

I nave cited these passages because Mr Galton’s letter seems 
written with a view to their support, and because they contain 
principles which I feel to be unproven and even opposed to 
fairly well established theory I will take these principles in 
order. 

(l) real step forward can be made by the seUitton of mere 
nortnal vamattons 

This principle is stated as if it flowed from the theory of 
regression , but it is entirely opposed to that theory, and to Mr. 
Galton’s own law of ancestral heredity. According to that law, 
if the average midparenu of the ist, and, 3rd . . generations 
possess on the average Quantities 4 ], A, . of a character 
in excess of the general population, then the average offspring 
will possess a quantity h of the character gtven by 

A = -^^, + ^1+ ■ - 

Now, if we select parents with devutions H from the general 
population, these parents being “mere variations," whose 
ancestry were entirely mediocre, or 4 , = = o, we have 

A se i H, or the children have half their parents’ character. 
Their offspring, however, have not only exceptional parents 
but exception^ grandparents ; thus, while they lose as to their 
parents, they are a stage further removed from mediocrity in 
their grandparents, and for them A, = ^ H, h.=: H, and 
A, = 3, = =0. HeneeA »i( 4 H) -t- 1 H = JH. For 

the grandchildren, -4 = 4 (4 H] + J (i H) -e i (J H) = 4 H 
Thus liy a single selection from normal variations and in-and-in 
breeding a stock has been establuhed which differs by 4 H from 
the general population. Selection for only two generations leads 
to a stock with three-quarters of the required character, while 
selection for three generations from mediocrity gives a stock 
stable with 87 'S per cent, of the selected character. 

I contend therefore, arainst Mr. Gallon, that normal vari- 
ation really affords material for stable changes, and this without 
that development “ slowly through the accumulation of minute 
and favourable variations during a long succession of gener- 
ations " which he considers necessary. Artificial selection in 
the matter of horse-breeding has, I believe, quite play enough 
for great changes in the material provided by normal variation 
If weuke a great thoroughbred sire and put first-class thorough- 
bred mares to diim, we should be utterly wrong in supposing a 
r^ession in their offspring measured by 4 (the mean deviation 
of tire and dam) towards the mediocre race-horse. The 
sire and dam in this case have, even for thoroughbreds, ex- 
•ceptional pedigrees behind them 1 think this goes a long way 
to explain the phenomenon noted by Mr. Galtun, namely, cer- 
tain tires producing such a preponderance of standard per- 
formers. There is another point which, I think, Mr Oaltonbas 
milder-estimated alto, namely the effect of fashion on 
breeder. Some years ago I saw a good deal of the inner 
working of alarge thoroughbred attid, of u^fifob two at least of 
the staiTions ware always very famous horses (costing fiooof. to 
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9000/ ). I believe from forty to fifty public mares were put to 
diese stallions, besules from ten to twenty mares belonging to the 
stud Itself Their lists were always full , on the other hand, the 
less fashionable stallions hardly hiui their complement of mares, 
and the mares sent to them were often inferior or post their more 
intense fecundity This latter is a very important consideration 
I have recently been investigating the fertility of 4000 brood 
mares In this case, in one-hundred coverings we find about 
sixty three cases in which foals are bom and survive to be 
yearlings, but the standard deviation in this average fecundity is 
as high as nineteen foals , in other words, there is an immense 
difference m the capacity of different mares to produce viable 
offspring Now a nreeder sends not only his best-bred, but 
his most fecund best-bred mares to the most famous and, there- 
fore, most costly stallions The result is that comparatively few 
horses are the sires of the bulk of the best yearlings It must 
lie remembered that in England we have only some 4000 
thoroughbred foals annually, and only a certain fraction of these 
ever b«:ome racers It would by no means surprise me to find 
that a quarter of this contribution was due to some six or ten 
fashionable sires TTie American conditions are probably some- 
what similar In other words the second-rate stallions, besides 
their inferiority in breed, are given far less chance of producing 
performers 

To complete Mr. Galton’s argument it would be necessary to 
show (i) that the sires who produced only one performer had as 
much chance of producing performers as those who produced 
71 to 154, and (2) that their pedigree was os good as the 
tatters’. Thus it seems to me tnat Mr Gallon’s first principle 
IS opposed to his own law of ancestral heredity, which I look 
upon as demonstrated to a first approximation by observed 
facts, and secondly does nut, I venture to think, receive support 
from his data for Amencan horses 

(2) Sports are mote highly inherited than normal variations 

This seems to me a principle which can only be proven by 
extensive experiment In the first place, a “sport’’ must be 
carefully distinguished from a normal vanatton of on improbable 
degree ; and this is not always easy, especially in a case like that 
of Mr Galton’s American trotters, where high prepotency is 
asserted to be a spert In this case it is mheritance in a high 
degree which leads to the discovery of the sport. But what is 
the degree of inheritance to be exp«ted when fashion hat deter 
mined the frequency, it would be (latd to say. Further, u I have 
pointed out under (>), the degree of inhentance depends on the 
stability of the stock, and the performances of the pedigree of 
the five leading stallion trotters as compared with the perform- 
ances of the pedigree of the average stallion trotter are not 
given by Mr. Gallon The degree of inhentance of the char- 
acter of the sire by the offspnng depends on what I have else- 
where termed the coefficient of stability , and not only is this 
pedigree often missing in the selection of what is termed a 
normal varuition, but also in the case of what is termed a 
“sport.” It becomes, therefore, difficult to cumpare the rates 
of inhentance in the two cases. 

There ts a well-known case of sheep often cited to show that 
sports are strongly inherited, but the details of this case are not 
wholly clear Polydactyly, which some might term a sport, 
does not seem to me to indicate any intensity of heredity 
beyond what may be inferred from an application of the law 
. of ancestral heredity to the pedigree No direct ex]ienments 
on sports are known to me Accordingly I think we must 
wait until expenment has shown that sports are more highly 
heritable than normal variations, before we assert that a 
cose of high denee of inheritance is evidence in itself of 
a sport. Personally I be bold to set up an opinion against 
such an authority as Mr. Gallon, but the more I learn of race in 
man, horses and dogs, the less inclined I am to trust sports as a 
fundamental factor more important than normal variation' in the 
establishment of stable stocks. 

But this second principle differs from the first, which I believe 
to be erroneous, b^use it ought to be capable of being settled 
by direct experiment, and it at present only a matter of opinion 
ft It absolutely hopeless to wisti for the farm which Mr. Gallon 
once dreamed about, where direct expenment might test the 
laws of heredity on plants and ammals ? 

Karl Pkarson 

1 t would pnfor the term eetitmitui rurmutm I ihould not neccHerily 
have treated variation according to the normal law of error, os the oppoiiie 
toaiport 
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Moral Senst and Btbic 

In the criticiim of Mr. Sutherland’s book by “ F. G." 
(Natuik, July 14, p. 341), no notice is taken of the distinction 
between moral sentiments and ethical perceptions. Perhaps 
this distinction is most evident in cases where a man, or woman, 
perceives an action to be a bad one, and at the same time 
prefers to do it, and does it. 

At p 349 Principal Lloyd Morgan quotes Mr. Thorndike as 
saying, of writings about animals, that “they have all been 
about animal intelligence, never about animal stupidity." The 
chapter on "the animal faculties ” in my work •' On Truth," 
contains a distinct section (p. 355) devoted to “animal 
stupidity,” which is also referred to (p, iti) in my “Origin of 
Human Reason.” St. Gkorgb Mivart. 

77 Inverness Terrace, W , July 15. 


Curioua Phenomenon. 

On July 8, at about 8 50 (Mean European time), I noticed 
what I took at first to be the end of a rainbow The sky was 
nearly cloudless towards the north ; 30° south of the zeniib 


ing still when considered in connection with Dufour’s obaerv- 
atfim touching the freedom of the Algerian Solpugas fiom per- 
iecutioa by the toliury wasps. The importance of the fact be 
records, moreover, would be considerably increased if the reason 
why the honey-bees of California permit the intrusion of their 
hives by these Arachnoids was explained. Such an explanatioii 
might perhaps furnish a solution to the hitherto unanswered 
pr^lem why the wasps let the Solpugas alone 

R. I POCOCK. 


THE BUILDINGS AT SOUTH KENSINGTON. 
CO far there does not appear to be anything finally 
settled with regard to the allocation of space to the 
Science and Art Buildings at South Kensington While on 
the one hand Mr Akers Douglas has declined to give any 
information to the Chairman of the Select Committee 
which made the recommendations whiih have since 
been strenuously supported by the representatives of 
Science and Art , on the other, the Btnntngham Datly 



Fio. 1 —The Mighbourhood uf 


South Ksnunglon and Natural Hntory Mununu. showing the space (bounded by n black line) available for Sdenca 
buildings on the east side of h.xhlldlion Road 


began a mass of grey cloud*, tinged here and (here with red till 1 
about 15" from the horiion &low the low eat of the red 
clouds was an object, about as broad as a rainbow, a degree or | 
two E of S , and about 13° high It was red, but in the ' 
first few moments I thought I detected a tinge of green on the | 
E. side. It remained in its original lirightness about five 
minutes, then faded very rapidly, and then remained almost 
stationary again, finally disappeanng about eight minutes after 
I first saw It ibe sun had, so far as I could judge, set about 
five or ten minutes before I poticed the appearance I am quite 
sure of the time, as we have a mid day gun 
9 Gerhard Street, Kiel. N. W Thomas 

The Nature and ll^te of Pliny’e Solpuga. 
Although of great interest in itself, the note by Prof. , 
Cook, in Nature for July 14. P- *47, becomes more interest- j 
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Post announces that the matter has been settled on the 
lines of the recommend.Ttions in question. 

In order that the exact nature of the question at issue 
between the representatives of Science and Art 6n the 
one band, and certain Government oS^ali on the other, 
may be clearly grasped, it is only necessary to follow up 
the statistics piven by Sir Philip Magnus m his article on 
Technical High Schools (Nature, May 19). In this 
article a comparison was made of tho area occupied by 
the Royal College of Science with thbt of several German 
technical schools, one of the resulU which clearly comes 
out being that some of the latter ate ten times bigger than 
the College. 

It has Tong been known to the Government that the 
College IS too small Physics, Astronomical Phystci, 
Geology, Mining, Metallurgy and Mechanics have had 
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to be accommodated wholly or m part m other buildings ; 
and years ago it was a»eed on all hands that the needful 
accommodation should be provided on the west side of 
Exhibition Road, on tlie plot of ground between the 
Imperial Institute Road and the Natural History 
Museum 

This ground had been purchased by the Government 
in 1890, and sold by the Royal Commission for the Exhibi- 
tion of 1851, at one-third its value, for the purpose of erect- 
ing scientific buildings on it 

But quite recently all this has been changed ; the 
perfectly novel suggestion being made that a chemical 
and physical laboratory should be built on the east side of 
Exhioition Road on a part of the plot of vacant ground 
where it was proposed some years ago to erect buildings 
to complete the Art Museum In fact, Mr Webb’s plans 
to cover all the vacant space with Art buildings were 
accepted. 

Under the old and accepted ariangcment we were to 


Fig 3 shows the space thus available contrasted with 
the areas actually occupied by the buildings of certain 
continental Chemical and Physical Laboratories, on the 
same scale It will be seen at once that London will be 
no better off than Graz ' 

We next turn to the land available on the west side 
of Elxhibition Road. The plot which the Government 
has obtained from the ’51 Exhibition Commissioners for 
a nominal sum for the purpose of the erection of Science 
buildings, IS that bounded by the Imperial Institute, 
Exhibition and Cromwell Roads, and Queen’s Gate. It 
contains 20 acres , of this more than iz acres are allo- 
cated to the Natural History Museum. The remainder 
has to provide for the Inorganic Sciences, Mechanics, 
Physics and Chemistry in all their branches, and their 
teaching and applications to industry. It will be seen 
that the space is far too small for these neAls, if the 
precedent set by the Natural History Museum is to be 
followed , and it must not be forgotten that in relation 



Fu. « — Conip»rl»on of tl» Bpnee proposed lo be devoted to the ^hemicel end Physicel Laboraioriee iil S>iuih Keneington, with the ipece devoted to 


have Art, with power of expansion, on the east side, and 
Science, with power of expansion, on the west side, of 
Exhibition Road. 

Under the new proposal there would be no possibility 
of continuous and properly provided expansion of either 
Adjacent Art buildings would strangle Science, and ad- 
lacent Science buildings would strangle Art Hence the 
result would be disastrous for both, and it is on this ground 
that we now find the Royal Society and the Royal 
Academy shoulder to shoulder, and sending almost 
identical memonali to the Prime Minister 

The plan of the neighbourhood of the South Kensington 
and Natural HistoFy Museums (Fig. i) shows, bounded 
by a black line, the space we may roughly take as avail- 
wle for the Science buildings on the vacant ground 
south of the existing Art Museum, ijn the assumption 
tlMt this vadbit gromd is divided equally between Art 
and Snence. 
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to Natural History there is no provision for teaching 
in the Museum, and from the nature of the subject no 
applications 


ASPECTis OF SUN WORSHIP AMONG THE 
MOKt INDIANS.^ 

'T’HERE probably survives no tribe of Indians in the 
A United States which has preserved its aboriginal 
worship in a purer form than the so-called Mokis, a group 
of agricultural people of north-eastern Arizona These 
Indians live m 'seten villages or pueblos, situated on 
inaccessible mesas, and number a few less than 3000 
souls. They inhabit the same territory, and in the case 
of the denizens of their largest pueblo, Oraibi, live on the 

I "Th* WInttc Soittic* C«r«inony u Wilpi " (The Amunam A»Hn- 
Marcb'AprII 1898 ) 
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same site that their ancestors did when visited by the 
early Spanish explorers, in the middle of the sixteenth 
century. 

For three hundred years after their discovery the Mokis 
were practically independent, and notwithstanding efforts 
were made by zealous pncsts to Chnstianise them during 
that time, these heroic attempts signally failed to change 
the abonginal character of their religious beliefs and 
practices. With a pertinacity, bom of conservatism, th^ 
still clinf: to their ancient mythology and ritual, which 
remains practically unmodified, presenting to the ethno- 


complicated one, as may be seen by a consultation of the 
extensive^ literature which has accumulated on this sub- 
ject Notwithstanding considerable progress has been 
made in the interpretation of many details, much still 
remains to be stuaied before accurate general ideas of 
Its character are possible 

The Mpkis are pnmanly amcultunsts, and their 
r^ion itf c^nshqiiitiiitly one in which worship the suo, 
ra|& and growth of main is pre-eminent 
tlie nature of their sup-worship is very obscurely 
ko&wn, notwithstanding it is well marked both in all groat 
cemnonials from.tme end of the calendar to the other, 
and in many ritejp, which are limited to family life. Soter 
wai^ip IS esnecially prominent in the religious festivals 
wbte^ take place at the two equinoxes, and on the summer 
andMainter solstices. Maoimtly an adequate treatment 
of tbit subject of suB-wort^i among a people with whom 
It is so complicated, and siu-pervaoing, would require a, 
voiaoie , and in a limited sjmee I can hardly hope to do 
mere than mention « few cf taany aspects of the inject 
«1 k few lines srbiCh fdUow describe an aboriginal 
astronomical method oC datanhination of the date w thn 
winter solstice ceremqny. and the dramausatioa adopted 
:n the performance of solar rites at that time. U ia wed 
knonih to atddent* of tho MOW ritual that the dates of 
thft rooutlM on which the groat ceremonials of their 
caleiiw t|fO^,^etft>naed vary but tittle year by year, or 
th|j(t.aoir'Mli^asfiiBtivals reiinr annually in the same 
mtefts, and on or near the sum dhyi M the months, 
precision would occasion little surprise, but for the 
"|hat these Indians ars^ end always have been, 
JOnt of our almanacs, Wtoviag nothing of our 
Ws, weeks or days. 

“0 dates of their festivals, r^urriOg year after year 
M same, or nearly the sw^ dbya m toe months, are 
niqed. by. a method of antiquity, probably 
.V.. calew^ of the Maya 

are 1^ known, 
y'wftTf wmch nie ceremonial and solar 
years were adjusted has been commented upon by several 
well-known Americanists, The Mokis had taken the 
most important step in the discovery of a similar 
calendar, for they are able to recognise the same day 
when It returns, year after year, by a purely astronomical 
method To count the intervening days, or to determine 
the number of days in a ceremonial or solar year, was a 
secondary step which they never took, nor had they dis- 
covered that one festival follows another by a lapse of a 
certain interval of time. 

The student who is interested in the question of the 
accuracy with which this same date was fixed upon year 
by year, will find in the American Anthropologist a 
tabular list of ceremonies and dates on which tney occur. 
It will be seen from this list that while there is a variation 
of a few days in several important festivals, as the snake 
dance, in the cane of thoin which uke place at the winter 
solstice the method it perfect, and, as a result, the deter- 
mination accurate to a day. 

The dates for the celebration of the great ceremonies 
in their calendar are determined by the position of the 
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sun on the horizon. The sun-lore, or astronomical know- 
ledge necessary for this purpos^ is traditional among 
men, called sun-priests, who belong to certain clans of 
the pueblo, and these clans are reputed to have migrated 
to Moki m>m ancestral homes in Southern Arizona^ 
bringing this lore with them 

The time of year is determined by the place of the sun 
at sunrise or sunset, as seen from the roof of a particular 
house in the pueblo The points on the horizon of sun- 
rise and sunset, at the summer and winter solstices, are- 
cardinal among these Indians, and they recognise that 
these directions have no relation to the l^lar north, or to- 
one west, south and east The four Moki cardinal points- 
determine the orientation of their sacred' rooms or kivas, 
and are connected with an elaborate world quarter 
worship, to discuss which, in detail, would' be out of place 
in this article. 

Two of these points are called sun-houses When the 
sun sets behind a certain notch in the horizon it descends- 
into a so-called western sun-house which bears 50" south' 
of west from the bouse of tb* tun-chftf This non* is^ 
made by a depression at the end of Eldpu Mas*, a 
spur of the San Francisco Mountov^ appearing a» » 
slight dent In the hUrisoh silhouetted %i^inst the sky. It 
marks that point on the rim of the bsimn south of which 
the sun never sets. The day on whid^, die sun enters his 
western bouse be appears to stop m Ms' southern courser 
as the word solstice sigsifips ; and oft the follbwing day 
appears to retrace his sii^ aftd set north of this point 
Astronomically speaking, ot iS'at the winter solstice. 

In the same way a poiftt on the eastern horizon marks 
the position of toe sun when be baits in his northern 
course This point marks A* eastern sun-house frOnv 
which the sun emerges at the summer solstice 

The peoples of the eastern end western horizons, as- 
limited by the Moki, cardinal points, is marked off % a 
number m intervals iadichted oy hillocks, trees, notthes, 
ibt pinaades. Each of these horiaontal ebjepts has a 
name known to sun-pricsts, who likewise know the par- 
ticular days of the year winch the conjunction of the sWr 
at sunrise or sunsM, with thSM points indicate Thw, 
when the sun rises' from bemftd one of these liillp^s 
the time for planting has come ; or from a certain nopw, 
the date of a great monthly festival is at hand The<aam- 
pnest, who has determiaeo the ritfte by these solar tmiH- 
zontal observations, comnUiftiCalies the information ta a 
town-crier, who annbuitcer it from the house-top hi a 
voice audible throughout the pueblo The natn e nahies 
of all these horizon points, atta the corresponding egte- 
monials, are given in aft account of the Tusayan Iw- 
cmas, publishra m the fifteenth Annual R^Ort 0 ^ the 
Bureau of American Ethnology. 

It win thus be seen that with the Moki priests the 
position of the sun, rather than phases of the moon, is 
the primary method of assigning the dates to their great 
festivals ; but there are certain ceremonials when the 
appearance of the moon likewise enters into the cal- 
culation 

The connection between the diminution of the lengths- 
of the days, the cold winter, and the gradual withdrawal 
of the sun as each day it sets more and more to the 
south, has made a profound impression on the observant 
mind of the Mokis, and the fear naturally arose that 
the sun is about to desert them. As winter advances 
his rays become less powerful, and with equal pace a 
dread grows in the primitive mind that toe sun will 
ultimately wholly abandon the distressed farmers. 
Special ceremonials arose out of this uncertainty 
Means must be adopted to stay the sun’s retreat, and 
ntes were maugumted for that purpose. These were 
founded on the belief that the sun is an anthropomorphic 
being who is liable to become feeble ; he must be 
endowed with new life, and thus it comes about that one- 
object of the winter solstice ceremony among the Mokls^ 
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as among some other races, is to recall the sun, to draw 
him back and recuperate his strength to fertilise the 
earth for successful crops. 

For some reason, too profound for me to penetrate, 
these results are sought to be accomplished by an 
association of the worship of the sun with that of a 
plumed serpent. As with more cultured races, solar 
worship and ophiolatry are intimately associated both 
in the winter solstice ceremony and in similar weird ntes 
which are performed at the vernal equinox immediately 
before planting time. 

Great Serpent worship occurs in the winter solstice 
ceremony at Walpi, in tne chief ceremonial chamber or 
kiva of that pueblo, on the night of IJecember 20 At 
the western end of that room there is erected an altar, 


a gourd produces several deep sounds imitating roars o» 
the Great Serpent, in realistic responses to the prayers 

There are several objects sought in these prayers, one 
of which IS that the Great Serpent will fertilise the maize 
before the altar It would seem that, in their opinion,, 
the ceremony was efficacious for this purpose, for on the 
morning following this rite, this maize is distributed 
among the women of the pueblo, to serve as seed at the 
next planting. 

In a great annual festival at the vernal equinox, we 
have an even closer connection of sun and serpent 
worship At that time a curtain is hung from the rafters 
of the same room, and this curtain or screen is pierced 
by a row of six holes, four of which are closed by circular 
flaps on which sun symbols are painted. These flaps 



in the middle of which is an opening in which is placed 
a painted effigy of the head of the great serpent, made 
of a gourd. This effigy, which has a plumed head, is 
surrounded by artificial flowers made of small discs 
pamted in different colours, and set in an upright frame- 
work forming a screen, which conceals one of the per- 
fonnera. A stack of maize is piled in front of this altar, 
and there are various paraphernalia of worship on the 
floor before it (Fig i). 

During the singing of certain son^s by the assembled 
priests, who are warriors, their chief advances to the 
altar, and sprinkles the snake effijty with sacred meal, at 
ffte same time saying a prayer to it. 

The man concealed benmd the bcnvqr ot artificial 
fiowers wags the head of the effigy, and blowing through 
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hang by hinges from the upper rim 01 the orifices, and 
open towards the spectators Before this screen, on the 
floor of the room, there 1$ arranged a miniature field Of 
maize composed of rectangularly arranged hillocks of 
soil in whicn sprouted seeds have been inserted .Several 
men stand behind the screen, and while songs are sung 
by a chorus, they thrust the heads of effigies of the Great 
.Serpent through the holes in the curtain, raising the 
flaps decorated with sun emblems. As these monster 
beads protrude from the screen, a man, personating an 
earth goddess, passes from one effigy to another holding 
sacred meat to their mouths for food, and offenng their 
artificiaUy made breasts for nourishment 
Of the several other rites performed before the winter 
solstice altar, none are more instructive to the student of 
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Moki sun-worship than the following. Shortly after the 
ceremonies mentioned above, a number of men, bearing 
ehields with appropriate totems, arrange themselves in 
two clusters, one on each side Of the room, and in their 
midst stands a performer representing the sun, also 
bearing a lun-shield (Fig. 2). At a signal the parti- 
cipants. with shields adorned with their totems, engaged 
in a mimic combat, surging against each other with wild 
shouting and rhythmic stamping on the floor. This 
combat is a dramatic representation of the assault of 
hostile gods on the personator of the sun, who is ulti- 
mately victorious over his opponents It vividly suggests 
certain Mexican ceremonies performed at the vernal 
equinox before an idol, Totec (a solar god), save that in 
the sanguinary Aztec rites men representing hostile gods 
were sacrificed to recuperate the sun This episode in 


combat of warriors, for human sacrifice is unknown to 
them, except in legends. The dramatic combat in the 
ceremonial room tefore the altar of the Great Swpent 
U a bloodless one, but its object is not greatly difierent 
from the Mexican variant, viz. to recuperate and dmw 
back the sun by the defeat of hostile powers represented 
by dramatisation in the sacred room of the pueblo. 

J. W. F. 


CLOSING OF THE BEN NEVIS 
OBSERVA TORIES. 

WIE. have received for publication the following extract 
’ * from the Report of the Scottish Meteorological 
Society It IS to be hoped some means will be found of 
keeping the Observatories going. 



Fio a-4anSbl 

the Mexican ceremony is thus referred to by Mr. E. J. 
Faroe in his valuable work on the “ History of Anienca ” 
“The victims of the festival, attired like the various 
deities whom they represented, were conducted to one 
of those enclosed courts open to the sky, which have 
been mentioned ; here a gladiatorial stone and an altar, 
elevated on a low platform, stood side by side. Each 
victim was first placM on the temalacatl and compelled 
to engage m an imitation of the gladiatorial combat. . . .” 
On receiving the firstAmund, he was sacnficed on the 
solar altar. 

the winter solstice sun-worship among the Mokis 
IS no such sanguinary outcome to their mimic 
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J of (ha Horn Society 

“The Directors greatly regret to have to announce that 
the High and the Low-level Observatories at Ben 
Nevis will cease to exist in October of this year. This is 
the necessary outcome of the want of funds. There is no 
way, so far as the Directors can see, by which these 
great first-class Meteorological Observatories can be con- 
tinued, except by aid from the State In other words, 
the Directors have no grounds for expecting that further 
assistance will come from private sources.” 

“This decision has bero come to inconsequence of 
estimates submitted by the Honorary Treasurer, from 
which it appears that if, in October next, the pnmerty 
belonging to the Directors were realised and all ouiga- 
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tioM^ met, there would probably remain a balance of 
3 $oA however, the Obiervatones were carried on 
tw October 1899, there would be a debt of probably 
150^" 

" By the establiihnient of these Observatories, and the 
unique observations made at them, a great exMrrment 
baa wen carried out with signal success. In this work 
the Council of the Society has been strengthened by 
having on the Board of the Directors of the Observatories 
representatives of the Royal Society of London, the 
Royal Socie^ of Edinbut^h, and the Philosophical 
Society of Glasgow. The experiment has been, as 
anticipated, a costly one. A sum of no less than 18,150/ 
has been expended on the inquiry, and the sum has been 
obtained by contnbutions partly from scientific bodies, 
but mainly from the public." 

“ The Scottish Meteorological Society cannot fail to ex- 
perience great satisfaction from its having been found 
possible to do so much ; indeed, when resolving on 
making the experiment, and founding the Observatories, 
the most sanguine expectation could not have predicted 
the ready and liberal response 'made to the appeal for 
the necessary funds.” 

“ With much pleasure the Directors are able to report 
that in a large sense the objects aimed at have been 
attained. A long senes of hourly observations has been 
obtained by night and by day without a break over a 
period of fifteen years, though these included eye or other 
observations outside in the severe climate of the top of 
Ben Nevis, forming a set of observations quite unioue, 
nothing similar having as yet been done at any otner 
High-level Observatory in the world ” 

“The Directors would have been extremely glad if the 
period of simultaneous hourly observations at the High 
and Low-let el Observatonea could have been prolonged 
for other three years, in order to give ten anna)|l instead 
of seven annual averages running from January to 
December, and to furnish a better Imis for a minute and 
careful discussion of the mass of observations now in the 
possession of the Society, and available for the study of 
meteorological phenomena.” 

“ In conclusion, the Directors cannot contemplate with- 
out sadness the giving up of these two Observatories, 
both well-equipp^ and in full working order, especially 
as they are strongly of opinion that two such Observ- 
atories should continue to be earned on as essentials in 
the observing system of the country." 


NOTES. 

SavBKAL congresses and meetings of scientific interest are 
being held as we go to press. The International Congress on 
Navigation was opened at Brussels on Monday last , there were 
more than looo delegates present. The opening session of the 
sixty-sixth annual meeting of the British Medical Association 
WM held, under the presidency of Sir T Grainger Stewart, in 
Edinburgh on Tuesday, and on the same day the summer meet- 
ing of the Institution of Mechanical Engineers began at Derby, 
under the chairmanship of Mr. S. W. Johnson 
The Secretaries to the Reception Committee of the Inter- 
national Congress of Zoology are preparing a list of the Cam- 
btii^ addresses of the members of the Congress who have 
definitely announced their intention of attending the approaching 
meeting. They will be glad to receive any information which wlH 
help them to make this list as complete as possible. It would 
be a convenience if those sabKribeta who are unable to attend 
the meediig will inform the Secreuriea of the fact Com- 
munkationa should be addressed to Mr. S F Harmer or Mr. 
A. E. Shipley, The Museums, Cambridge. » 

The following granta have recently been made by the 
Physico-Mathematical Section of the Berlm Academy of 
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Sciences 1— aocxi marks to Prof. Engler, of Berlin, for the con- 
tinuation of his monograph on East African plants ; 1500 marks 
to Prof. Schultze, of Berlin, for the publication of a work on 
American Hektinellidn ; 1000 marks to Prof Brandt, of Kiel, 
to enable him to accompany the Pnnee of Monaco in the 
Prince’t investigations in the Atlantic Ocean , 1000 marks to 
Prof. Burckhardt, of Basle, for investigations on the comparative 
anatomy of the brain ; 1000 marks to Prof. Kohen, of Greifs- 
wald, for the condnuation of his investigations on meteoric 
iron ; 600 marks to Prof Graebner, of Berlin, for the continua- 
tion of his investigations of the formation of the German heaths ; 
500 marks to Dr Kruger, of Charlottenburg, for investigauons 
on urine, 500 marks to Dr. KUster, of Tubingen, for his in- 
vestigations on the colouring matter of the blood and bile , 500 
marks to Dr Ixiesner, of Berlin, for the completion of a mono- 
graph on the Aquifoliacex , 5000 marks to Dr. F Ristenpart, 
of Kiel, for ptehmtnaiy studies for a “Thesaurus positionuro 
stellarum fixarum *' ; 1000 marks to Dr Adolph Sauer, of 
Heidelberg, for the geological invesdgation of the Aar region ; 
1000 marks to Dr Schellwien, of Komgsberg, for an investiga- 
tion of the Paloeozoic Eastern Alps 

Prof, von Leyden has been elected a corresponding 
member of the Parts Acaddmie des Sciences, in the plafe of 
Prof R. Virchow, who has been made an associate. 

Prof. Fougui, of the College de France, has been elected 
a foreign member of the Vienna Academy of Sciences 

The death is announced of Prof Suringar, who succeeded 
Miqnel as director of the Leyden Garden and Herbarium in 
I8S7 

We regret to learn that Mr. van Voorst, for many years a 
publisher of scienufic works, particularly relating to natural 
hiatory, died on Sunday last, at Clapham, at the ripe age of 
ninety.four. He retired from business in 1886, 

The monument to Prof Charcot is to be formally unveiled 
I at the Salpitikre in Paris on October 23. 

A Reuter telegram from Valparaiso states that a violent 
shock of earthquake, lasting a minute, was experienced on the 
night of July 23 at Concepcion and Talcahuano, Chile Many 
houses fell m consequence, and others were damaged Tele- 
graphic communication was interrupted, and the electnc light 
wires were broken A further shock is reported to have taken 
place at 1.55 p.m on July 24. 

It is announced m the July issue of the Johns Hopkins 
University Circular, that during the coming year Prof Simon 
Newcomb, F R.S , until lately director of the U S Nautical 
Almanac, will resume his supenntendence of the work in mathe- 
matics and astronomy m the Johns Hopkins University He 
will. It IS stated, be especially interested m promuung the work 
of any student who desires to pursue an advanced course of study 
in celestial mechanics. Near the beginning of the year, Prof. 
Newcomb hopes to give a short course of lectures on the Ency- 
clopedia of Mathematical Sciences. The Circular also reports 
(hat the delivery of the second course of lectures, in connection 
with the George Huntington Williams Memorial Lectureship, 
upon the principles of geology may be expected during the 
conung session. The first course of lectures was given, as wil> 
be remembered, by Sir Archibald Geikie, F.R S., during the 
session of 1896-97. 

The steps recently taken by the Siecretary of State for the 
Colomes, for instituting a system of instruction for medical ofificers 
of the Colonial Service m the treatment of tropical diseases, have 
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ulreody been noticed in the press. In further pursuance of this 
poHcy, Mr. Chamberlain has invited the Royal Society to co- 
operate with the Colonial Office in underuking a thorough 
investigation into the origin, transmission, and possible pre- 
vention of such diseases, end especialiy of the malarial fevers 
■which are responsible for such a high rate of mortality and 
disablement among European officers serving in tropical Africa 
The Royal Society has accordingly appointed a Committee to 
deal with the subject, and has voted a money grant, which will 
be supplemented by a contribution from the ColoDial Office 
^unds, for the purposes of the inquiry Expert investigators 
■vdll probably be sent out to Africa to study the diseases on the 
spot, and the Committee will, at the same time, no doubt take 
note of the work -whieh has been carried out by Surgeon-Major 
Ross in Calcutta, in reference to the supposed activity of the 
mosquito m relation to malaria 

A CoNGUEss of the Royal Institute of Public Health will be 
held m Dublin from August 1 8 to 33, under the presidency of 
Sir Charles Cameron The presidential address will be 
delivered on the opening day, and during the meeting there will 
be conferences of naval and army medical officers, of medical 
officers of health, of aanitary inspectors, and of veterinarians 
The. Section of Preventive Medicine and Vital Statistics will 
be presided over by Dr. Grimshaw , that of Chemistry and 
Meteorology by Prof. Moore ; and that of Engineering and 
Building Construction by Mr Cotton, of the Local Government 
Board There will also be an exhibition of sanitary appliances 

Among the subjects proposed for discussion at the forthcoming 
Congress of the Sanitary Institute, to be held at Birmingliam, are 
Antiseptics m food ; prevention of tuberculosis in relation to meat 
and milk supply ; central cooking stations , bacteriological and 
clinical diagnosis in relation to the notifiable infectious diseases ; 
.prevention of measles in reference to school attendance ; the 
soil in relation to typhoid ; vital statistics ; dwellings of the 
working classes j Birmingham water scheme , water supply for 
rural districts, and the means of protecting it from contamina- 
tion : the qualities of sewage as affeciing the method of disposal , 
recent advances in sewage treatment (a) towns, (b) country 
houses , the natural purification of sewage ; the flora of sewage , 
purification of trade effluents and utilisation of factory waste 
products ; ventilation of sewers and drams ; construction and 
srentilation of house drainage ; Che drainage of buddings pos 
sessing no open space | the geology of the Midlands in relation 
to water supply ; female occupations m relation to health ; the 
hygiene of mfoncy ; the waste of infant life ; village nursing of 
infectious disease ; influence of women in regard to household 
sanitation ; woman’s share in sanitary administration ; hygiene 
of dress ; teaching of sanitation in elementary schools 

The Yorkshire Naturalists' Union announce a three days' 
excursion to Easington, for Spurn and Kilnsea, from July 30 to 
August 1 

Ir IS expected that the German Tiefsee Expedition will start 
from Hamburg at the beginning of August. The steamer 
VaUtvta IS being fitted out with all the necessary appliances. 

A DEPARTMENT for the treatment of hydrophobia by Pasteur’s 
imethod, and for scientific research on the subject of hydrophobia, 
has, says the British Medical Journal, just been opened in the 
Berlin Institute for Infectious Diseases (ICoch Institute). This 
establishment is the first of Its kind in Germany Apparently, 
rabies is becoming more frequent m that country In spite of 
the stnngent legislation on mutiling, five persons died of 
bydrophobm in Prussia during the year 1897 

Mr. Alexander WkWe has been appointed, by the 
Secretary of State for Foreign Affairs, curator of the Bounic 
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Garden, Uganda, which is about to be established for tht^Mittar 
examination and development of the agricultnral rEsouieHw' of 
the Protectorate It will be remembered that Mr. -Whyte 
started a similar enterpnse in British Central Africa, In whteh 
he was, from 1891-97, head of the Scientific Departinenb 
The Gottingen Academy of Sciences is reported to hove 
received from the Emperor of Germany's special fund 5000/. 
for gravity determinations in Ekist Africa 

In a lecture recently delivered at Copenhagen, Prof la Ctwr 
communicateil some of the results of the numerous State-aided 
experiments and tests m connection with the utilisation of the 
wind’s power, which have been earned on by himself over a 
number of years After speaking on the histoncal side of the 
question, the lecturer referred to the construction of a windmill, 
and pointed out the fallacy of the opinion that the greatest effect 
was obtained by horizontally moving wings Reference was made 
to the various ways in which the problem of turning the mill ac- 
cording to the wind had been solved, and the lecturer then dealt 
with the construction of the wings The question of the effect 
of the wind's pressure upon a flat surface is a complicated one, 
but It has been demonstrated that the suction on the lee side 
IS a very important factor. Prof la Cout had in his expenments 
measured the effect of an artificial wind upon various models at 
different speeds, and these oxperiments pointed to the correct- 
neas of some of the ordinarily accepted rules in the construction 
of windmills , as, for instance, the number of wings A mill 
with sixteen wings had only li times as much power os one 
with four wings In measunng the percentage of the power 
of the wind striking the wings, he had arrived at the some- 
what startling result of 1437 per cent. This unlooked-for 
conclusion was owing to the above-mentioned suction on the 
lee side «f the wind pouing between the wings. That the 
wings should not be plane, but have a bent or a eoacavc 
shape, was an old-«atablisbed truism ; and the shape of the 
wings has in reality much influence upon the suction caused 
more especially by the wind, which just psssea the edges of 
the wing In measuring the percentage of the wind-power 
atilised, the wind passing between the wmgs was taken into 
account, and instead of 1437 per cent, the result was 3t per 
cent. The absolutely best shape for wings has, however, not 
yet been ascertained. The most important practical point in 
connection with windmills » the solution of the problem, how 
best to neutralise the inconi eniences caused by the irregularity 
of the wind Prof la Cour has for this purpose constructed an 
original regulator, called the Kratostate, by means of which* 
windmill can be used for working a dynamo 
The St. Petersburg Society of Naturalists has lately opened 
a fresh water biological station at Lake Bologoye, on the Valdai 
plateau, near to a railway junction of the same name. The 
station was opened after only the sum of lao/, had been t«b- 
senbed, chiefly by M Voronin, “ who made also the gift of 
three microscopes, a rich algologic library, and a flag." A 
house on the shores of the lake, and surrounded by a garden, 
was rented, and the station was well provided with scientific 
instruments, boats, &c. No fees for housing and work at 
the station are paid, while the boarding, which is excellent, 
having been organised on co-operative principles, costs, wathiog 
included, only 17 roubles (1/ 14;.) per month to each visitor. 
The take is very shallow, having a uniform depth of 3 metres, 
A narrow isthmus separates it from Lake Glubokoye, 14 mettw 
deep The aquatic vegetation of the two lakes is very rich, 
and two interesting plants have already been discovered t the 
Najas minor {Cauiinta fragtUs), characteristic of the Stej^ 
rq'ion, and Najas fUxilit (CoMlina fitxiiis), characteristic of 
Scandinavia and Finland The neighbourhood of the station 
has a rich flora — such rarities as Viola timbrosa, LusuUt aibUoi 
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BttrycMum virgtmaniint, &c , growing at the doon of the ^ 
ttouw. Four personi, all botanlMi, worked at the station last 
«umtn«r. The lake wai carefully mapped, its depth was 
measured in its wide part, and the phyto-plankton was studied 
by L. A. Ivanoff, who discovered several interesting forms, m 
eluding the diatoms Attheya Zachanast and RhixaltHxa langxstta, 
akin to marine forms 

An interesting article is contributed to the June part of the 
Ameritan AixtArepolegist by Mr. J. W. Fewkea, on “ An 
Ancient Human Effigy Vase from Ariiona.” The ancient 
people of southern Arizona manufactured human effigies in clay, 
the t}rpical forms of which, so far as the author is aware, have 
not been described. The vase in question was obtained by Mr 
Fewkes in the summer of 1897, on behalf of the U S, National 
Museum, from a cave at Hma, a settlement in the Pueblo Viejo 
valley. In his opinion the vase was manufactured by the 
ancient people of Arizona, probably by a people whose ruined 
houses are found in the neighbourhood from whence the speci- 
men was obtained The accompanytng illustration, copied from 
a Bgure appeanng in the American Anthi apologist, shows the 
general form of the vase It is made of coarse material, and 



has a rough exterior, w llh patches of calcareous secretions on 
the surface The form of the head is shown by a constriction 
forming the neck, and the eyes, nose, mouth, chin and ears are 
well represented No attempt is made to represent the legs, 
and the arms, it will be noticed, are simply irregular ridges, one 
on each side of the body. It is supposed that the vase was filled 
with votive offerings when it was placed in the cave, and that in 
course of time the contents were washed out The nature 
of these offerings may be conjectured from the fragments of 
shells, turquoises, and other objects strewn about the floor of the 
cavern. 

Thb Lanett prints the following note on Egyptian native 
remedies for hydrophobia •—■** Though there are no medical 
accounts of rabies in times past, there are plenty of supposed 
curee which make it appear as If the disease were well known. 
Papyri contain mention of the dangers of a bite from serpent, 
crocodile, or dog Charms were sold in old days to protect 
from these three, and there Is a folk-lore story where the wicked 
fafay Condemnfed th^ heir at his birth to be killed ^ one' of these 
tfasM biting creatures He destroyed ft serpent who ntuteked 
himr, and he and his foVourite hound killed a crocodile, but the 
Blaster died in consequence of an accidental bite from the dog | 
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during the fight. The modem treatment for a person bitten by 
a presumably mad dog in Upper Egypt is to kill the dog, 
extract the spmal cord, bruise the cord with pestle and mortar 
until a paste is made, and then rub the patient’s body all over 
with paste. Sometimes, too, they bum the dog’s hair, and 
apply the ashes to the bite. The Bedouin make the patient 
eat the raw liver of the dog, and this is done, too, in the Hanssn 
State of the Western Soudan. In Lower Egypt the favourite 
remedy has been acquired from the Synans of Mount Lebanon. 
It IS the Mytahrit punctata, a dark blue beetle used instead 
of canthandes, and well known in the south of France and 
Spam ” 

It IS reported that a drainage scheme for Cairo, based on 
plans by Sir B Baker, F R S , has been submitted to the Mimstry 
of Public Works on behalf of the Cairo Water Company The 
estimated cost is ;fE 600,000, but this does not include anything 
for maintenance 

An agricultural department, having for its object the increase, 
if possible, of the number of the staple products of Zanzibar, 
has been established in that State It is under the superin- 
tendence of an English horticulturist whose duties are not only to 
try to improve the methods by which the old-established crops 
are reared and harvested, but to introduce and cultivate ex- 
perimentally any other plants which may be likely to thrive in a 
tropical soil, and which, if successful, would add to the com- 
mercial prosperity of the country Experiments, which already 
give some promise of good results, have been made with cocoa, 
kola, vanilla, anatto, and several varieties of rubber, and trials 
are still being carried on with coffee, candle nut, eucalyptus, 
and other plants of economic value. Camphor, olives, safflower, 
ill szriapirilla are said to have failed. 

Tup Rev. M. Dechevrens, S.J , Director of the St Louis 
Observatory, Jersey, and formerly Director of the Observatory 
at Zikawei, China, has communicated to the Academy of the 
Mrot'z Ltftcet an interesting discussion of the variations of air 
temperature in cyclones, and their principal cause The mv esti- 
giition IS based upon an examination of the weather charts 
published m the dail> Bulletin International issued by the 
Meteorological Office of Pans, and particularly those for 
January to March 1895 The author finds that the extremes 
of heat and cold, which are observed respectively in areas of 
low and high barometric pressure, do not occur at the centres of 
these systems, but are met with m the neighbourhood of the 
mean isobars Also that the descending current of air in an 
area of high pressure escapes along divergent lines, and (hat it 
u principally due to this divergence that the cold usual m 
anlicjclones is observed. Similarly, that the relatively high 
temperature in areas of low pressure is due to the convergence 
of the ascending air currents. The paper is accompanied by a 
number of example*, and is illustrated by diagrams, which 
materially add to its value 

Thr twelfth volume (for the year l896)'of the Analele of the 
Meteorological Institute of Roumania, a work of 800 quarto 
pages, hat recently been Issued. In addition to the usual 
meteorological tables It contains ten memoirs, several of which 
are printed in parallel columns in French and Roumanian. 
The painstaking director, Dr. S, C Hepites, writes, among 
other subjects, on the drought in the Dobrudscha in 1896, on 
the Roumanian ralnhll in 1896, and on the results of twelve years 
of meteorological observations at Bucharest ( 1 885-1896) He alto 
continues his valuable register of Roumanian earthquakes, from 
which we learn that, during 1896, eleven shocks were recorded. 
The majority ware of slight intensity, only one (that of March 13 ) 
being felt over a large pert of the country, and causing small 
landslips wfthln a limited district 
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A BBCKNT number of the Ahtriten Journal printi • com. i 
onuiicntioiit received from • correepondent, on the poUntkm of | 
the river Louie, which, it it toid, thouuuidi of tront have 
been poiioocd. At the piece where the poitonmg hai oeeurred 
the Lottie it at iu broadett and deepett, and hat been one of | 
the favourite haunts of Elgin anglert. It it fully a mile hirthcr 
up the nver from the place where the town's tewage entera, and 
the water here had continually been uted by the cottagert at 
Scroggiemill and SherilTmill for domcttk utet. In the opinion of 
many people the pollution it doe to the influx of dittillery refute 
The tame iuue of theyeamo/ lUtet that a numberof dittilleriet 
have combined together to offer a premium of 3000/ to any 
perton devuing and handing over to them for their lole nte a 
tcheme for the purification of the retidual products of dit- 
tlUeriet. 

Prof, KCttiier, of TObingen, hat, uyt the Lamtt, been 
fluking tome interesting experiments with the Rontgen rays at 
the Constantinople Hotpital, In his report, just issued, he says 
that while the apparatus proved of service when applied with 
the screen, it was rarely possible to take a utisfactory photo, 
goiph on account of the difficulty of bringing the patients into 
the proper position. The former method proved often the only 
way to ascortain the site of a projectile which had entered the 
bo^ and Had remained there This was applicable to all parts 
of the body except the stomach and head A bullet in the 
tiram, for initance, showed very indistinctly Prof Kiittner 
uyt It It noteworthy that splinters of bullets and of bone which 
had penetrated into the toft parts of the body could not be 
distinguished from each other. Also, he uys, it was proved 
that the opinion that deep-lying masses of pus could be located 
was erroneous. Injuries to the central nervous system, the 
spinal cord, and the penpberal nerves were solely ascertainable 
by the aid of the Rontgen rays It was impossible to do this 
before. Furthermore, it could be teen whether a bone was 
totally or only partially severed — a matter of great importance 
at far at therapeutics are concerned For shot wounds in the 
extrenuties he recommends that a photograph be taken. His 
conclusion is that the Rontgen rajs are of great importance for 
medical aid in war, but only for fixed hospitals, such as reserve 
hospitals and those installed in fortresses, while for moving field 
hospitals their applicabon is very limited. 

The Paris correspondent of the Brttish Mtdual Joutnal 
states that the French Sute engineers have succeeded in giving 
a formula for making lucifer matches which does not include 
either white phosphorus or any substance injunoos to health. 
Machinery has also been mvented which will contribute to the 
health and safety of those engaged in match manufacture. The 
machinery has been tested, and, after a few improvements have 
been made, it will be generally adopted in the Government 
match foctorles. 

The July issue of the Kew BulUhn states that, m response 
to an inquiry from the Kew Gardens for specimens of all the 
planta yieldiilg a milky juice, samples of Fiji rubber have been 
received and examined. The first samples received proved 
entirely valueless ; but the second, reeeiv^ in March last, were 
more promismg. AhUmta plumosa is described u abound, 
ing in the forests, and if carefully ueated might prove a useful 
rubber.produdng plant ; but, (judging from the specimen of 
rubber received, the preparation of the article has almost 
become a lost art, for the specimen was soft and viscid on the 
outside, with btUe or no elasticity, and practically without 
value. A later specuuen, received in June, was not so viscid, 
but it gradually became bard and inelastic. A sample of rubber 
ftom a tree known as "Baka ” {Fictu oili^ua. Foist, f.) was 
also received, and although not sufficiently coagulated, was 
regarded as suitable for mixing purposes, and to be worth to- 
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day from ir. to ir. 3J. per pound. A substance obtaftied ftom 
the “ Ban ” tree, possiUy a member of the Sapotacoa, bat, in 
the absence of flowers, otherwise indeterminable, was slightly 
elastic, and might command a sale at lod to ir. per pennd 
Other specimens, obtained ftom the " Wasahli" {CarruiJUrsta 
scamitm, Seem.) and the “Malawad” an/ArepipMa- 

gorum, Seem.), were entirely deficient of elasbc properties, and 
reported to be of no commercial value 

1 The EngtHMr gives particulars of two forms of artificial 
indui rubber — one emanating from France, the other from Get- 
many. Textiloid Is the name of the French form It consists 
of resinoline and admixtures. The resinoline is said to be 
obtained by treating oil with three or four times its bulk of 
metallic carbonates, and then with nitric acid. Then follow 
saponification, precipiiation by means of an acid, and dis* 
solution in alcohol or ether. A hundred parts of resinoline are 
mixed with twenty of unc, oxide of manganese, &c , and sixty 
parts of methylated spirit ; after severM hours the mass is 
kneaded for one hour or more, and finally compressed. The 
German process consists m the oxidation of linseed oil, with 
the addition of prepared jute refuse, or similar hitherto worth* 
less textile refuse, by which means a substance is produced 
which possesses many of the qualifications of genuine india- 
rubber It is capable of being utilised m many ways, and of 
being manufactured into various articles hitherto made of 
india rubber. 

The Council of the Anthropological Institute has decided to 
alter the siie of the quarterly journal of the Institute. The 
journal in its present form compares unfavourably in sue with 
several Continental publications, and does not allow sufiScient 
scope for extensive illustrations. At the present time there is no 
anthropological pubbcalion in England capable of meeting these 
requirements, and it has occasionally happened that papers of 
much interest, accompanied by valuable photographs and draw, 
ings, have been publi^ed abroad for want of a suitable medium 
m Ixindon. With the desire of obviating this unsatisfactory 
state of affiurs, the Couna) of the Institute has resolved to 
sanction additional expenditure on printing in the hope that the 
proportionate increase in the interest and utility of the journal 
will secure for it the sympathy and support of all those interested 
in anthropological studies throughout the Empire. The attempt 
will be made in the new senes to apportion the available space 
as evenly as possible between the different branches of study 
included in the general science of man Folk lore is provided 
for elsewhere, but physical anthropology, prehistory, and 
ethnology have all claims to a more li^ral treatment than they 
have hitherto been able to obtain. In view of the temporary 
dislocation of existing arrangements which the proposed change 
will entail, it has been deaded that there shall be no issue of 
the present senes in August, and that the new senes shall 
commence in November with a combined August and November 
part. 

In a note in the FemUconto of the Naples Academy, Signor 
A. Costs briefly summarises the vanous problems opened out by 
the recently dimvered reaprocal action of animal toxins. In 
November 189a, this writer observed when in Algiers that when 
the sting of a Tunis scorpion was followed by that of Setha 
tnitrstimta Kl. in the same finger seventeen hours later, the 
result was a complete removal of all the symptoms of poisoidiig, 
the finger regalmng lU normal state. The recent disravery by 
M. C Pbisalu, that the poison of hornets confers immunity 
against viper bites, now suggests the following questions 1 (i) 
Have the poisons of all hymenoptera the power of sterilising ? 
(3) Of what animals are the poisons capable of stenliMdion ? 
(3) Coca any specific or generic relation exist between the 
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•terilUiiig and tt«n)iMble poisoni In virtue of which the 
(ting of <me particuUr ihinUy of hymenopten eonfen immunity 
ecainat the idng or bite of one pattieubti group of animali? 

Although voktnic flamei have been leen and deacribed by 
many writeri, their existence has been doubted by others 
Special interest thus attaches to the outbursts of flame which 
ocourred on Vesuvius in April last, and which are dealt with in 
two papers— one by Prof. E Semmola in the Ktndtconto of the 
Naples Academy, the other by Prof. V Matteucci in the AUt 
dii Ltnctt From the former paper it would appear'that this rare 
phenomenon may have been caused by the failing in of a part of 
the crater wall, and consequent blockage of the oriflce, the pent- 
up gases becoming heated until a chimney was formed through 
which they escaped in flames. Prof. Matteuccl’s paper con- 
cludes with the following summary of the principal pointi . (i) 
The greater part of the aenform substances evolved from 
volcanic magma has the power of producing flames, (a) The 
small flames in the crater of Vesuvius were of longer duration 
than the large ones ; these Utter did not last without intermission 
for more than 19 or less than 15 days, and ultimately became 
small and quiescent like the others (3) The complex pheno 
menon, of which the flames were one of the most interesting 
features, seems only comparable with that described by Sir 
Humphry Davy It has not been reproduced, or, at any rate, 
has not been noticed on Vesuvius for eighty-four years (4) The 
spectrum ptoduced by these flames is continuous, like that 
observed by Libhey in the incandescent lavas, also with flames, 
of Kilauea 

Prof. Viltari, writing in the Atti dtt Ltmet, shows how 
the shadows of Rontgen rays, produced by diAerent vacuum 
tubes, can be compared by photography The shadows m 
question were produced by a circular leaden disc fixed some 
little distance in front of the plate, a cross of lead being placed 
in contact with the plate in order to facilitate comparison of the 
darknesses of different parts of the shadow Prof VilUri found, 
and his illustrations show, that the shadow of a body intercept- 
ing the radiations from a focus tube u surrounded by a kind of 
penumbia several millimetres wide, ending abruptly at the out- 
side and darkening rapidly towards the centre of the umbra 
When a Crookes' tube is used, the umbra terminates in a clearly 
defined edge j near the edge, within the umbra, there is seen a 
black line or fringe ; outside the umbra there is a pale penumbra 
several millimetres wide, fading away outwards, and followed 
by a bright ring indicating increased radiation These two 
fringes, the dark and the light, resemble those of diffTraction 
The central umbra seems togradually darken from the periphery 
to the centre, probably owing to deflection of the rays into the 
shadow produced by the opaque intercepting body 

A BRilp memoir on the geology of the country around 
Bournemouth, by Mr. Clement Reid, has just been issued by 
the Geological Survey, in explanation of the new senes map. 
Sheet 3a9 The main poinu of geological interest are de- 
scribed, including the pipe-cUyf of Poole, the plant-beds in 
the Boumemowth clifb, and the richly fbssiliferous clays and 
sands of Barton The price of this little memoir is 4<f , and it 
U Illustrated by figures of some of the chamcteristic fossils 
found in the neighbourhood of Bournemouth. 

It is announced that the Trustees of the Bntish Museum are 
about to issue a facsimile of the famous Rhind mathematical 
papyrus, which deals with such subjects as the elements of 
geometry snd the theory of ftactloni. The work was prepared 
for publication several years ago by the late Di. Samuel Bitch, 
but has ebioe been revised, and a special intredpetion to it has 
beM written by Dr. Budge. 
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A Flora of the Ardennes, by M. A. Callay, is about to 
be brought out under the auipices of the Society of Natural 
Histoty of the Ardennes. It will be published at CharlevUIe by 
the Society. 

The fossil and recent genera of Burasuin Dretssenstda have 
been figured by M. N, Andrusov in a senes of twenty photo- 
type plates (“Travaux de la Soc. des Nataralistes de St. Peters- 
bourg,’’vol. XXV.). The genera include Cmgurta Drtissensia 
and Drusunstomya. 

Tmb U.S Department of Agnculture has issued a BulUtin 
(No 16) on American ginseng, its commercial history, pro- 
duction, and cultivation, by Mr Geo V Nash The plant so 
called is Panax quin^utfoltum, belonging to the Araliacese At 
one time in great repute as a sovereign remedy for constitutional 
weakness, Ac , the medicinal use of ginseng is now abandoned 
except as a demulcent. 

A NKW edition of Mr H G Wells’s " Text book of Zoology ’’ 
has been published by the University Correspondence College 
Press The work is more particularly intended for students 
preparing for exammalions of the University of London, and 
as such It has met with success The new edition follows the 
plan and method of the onginal volume, which appeared about 
five years ago, but a large part of the text has been rewritten 
by Mr. A. M Davies, whose name now appears on the title- 
page as joint author with Mr Wells The prelace states. “ Only 
one chapter in the book remains practically unaltered from the 
first edition, so that while the credit for the general plan of the 
work belongs to Mr 11 G Wells, no responsibility attaches 
to him for any part of the present book ” New diagrams have 
been inserted, and they are remarkably clear and instructive 

Iv vol ill No 4 of the Records of the Australtan Mutfunt, 
illustrated de,sctiptions appear, by Me W J Rainbow and Mr. 
C lledley respectively, of a new Araneiad, from Cooktown, 
and a new Bivalve, Ltma atata, from Santa Ctur 

A special number of the Middlesex Hospital fountain which 
has just come to hand, contains, in addition to the usual 
notes, information respecting the various institutions m 
connection with the hospital, &c , the beginning of a very 
interesting account, by Dr A Coupland, of " The Story of the 
Middlesex Hospital ” The article is illustrated by several 
figures of the hospital at different stages of its existence, and 
a reproduction of a photograph of seventeen members of the 
staff in 1865 Among the number is to be found Prof Burdon 
Sanderson, F.R S , at that time an assistant physician 

The additions to the Zoological Soaety’s Gardens during the 
past week include a Naked footed Owlet (Alhent motua), 
European, presented by the Hon Waiter Rothschild ; a Bridled 
I Wallaby (Onyckogah frtnala) from Australia, two Ckxjuerel’s 
Lemurs {Cheirogaleus coqutroK) from Madagascar, a Glau 
I Snake (Ofhusaurus afius), a Back-marked Snake {Co/wArr 
s(alarts), a -- — Snake (TfopuUnotHs, ip me.), European, ten 
Algerian Tortoises ( Tostudo litfa) from the Caucaiui, nineteen 
Saddle-becked Tortoises (TkrfMdb ephipptnnx) from the Duncan 
Islands, Galapagos Group j thirty-three South Albemarle Tor- 
toises {TVrrta* vittfui) from the Albemarle Islands, Galapagos 
Group; four Speckled Terrapins \CUmmys guthUa), thirty- 
seven Painted Terrapins {CJirjrtemys fiuia), two American Box 
Tortoises {Cittydo caroHnd), a Stink-pot Terrapin [CifUstenfom 
tdortUum), two Alligator 'Terrapins [Ckelydra serptntina) from 
North America, deposited ; a Graceful Grot^ld Dove (Gteptlia 
cufuatd), two Peaceful Ground Tio\tt{Gtopelia tr^uiUa) from 
Aaittalia, purchased. 
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OUR ASTRONOMICAL COLUMN. 

Astkdnomical Occukkbncbs in August •— 

AoKatt 8. loh. 7m. to loh 44m Occultktion of ^ Arieti* 
(mag 5 '8) by the moon 

8 Satam Oiiter minor axis of outer nng, I 7 "‘ 37 . 

8. ijh. Mercury at greatest elongation (>7* ). 

ta Meteoric shower from Perseus (radiant 4S* + 57*) 
II. I4h. 49m to ish. 38m. Oocniutlon of ilSTaun 
(■nag 5 4) by the moon. 

13 i2h 31m to i3h 19m Occultation of 8 Gemi- 
norum (mag o 5) by the moon 
15. Venus. Illuminated portion = o 655, diameter = 
l7"-4. 

15 Mars niuminated portion = 0*889, diameter = 


19 6h Venus in conjunction with Jupiter (Venus 
I’Sl’S.). 

33. gh. 3am Minimum of Algol (fl Persei). 

35 loh Mars in conjunction with Neptune (Mars 1* 
13' N ). 

a8. I ah Sjjin to I3h 43m. Occultation of <r (Zapn- 
corni (mag. 5 6) by the moon. 

Thb Minor Pianbts — Mr. John K. Rees, in a lecture 
before the New York Academy of Sciences {^School of Mines 
Quaritrlf, vol. xix. No 3), delivered a very interesting discourse 
on the history of the discovery of the minor planets, a reprint of 
which has been sent to us Mr Rees describes from the begin- 
ning how, after the discovery of Uranus by Herschel, I^of 
Titius, of Wittenberg, pointed out the existence of a remark- 
able symmetry m the disposition of the bodies constituting the 
solar system It was he who suggested the relationship now 
known as “ Bode’s law,” Prof Bode putting into the place of 
the missing body a hypothetical planet It is not generally 
known, perhaps, that Von Zach in 1785 actually calculated 
elements for this “unseen and unfelt body," and for fifteen years 
kept in his mind the need for a careful search At the beginning 
of this century he oiganised, what was termed jocularly by him 
the “ Celestial Police ” to track and intercept this fugitive 
object, a force for the express purpose of systematically scanning 
the heavens *, but it was left for the astronomer, Piazzi, who 
found the first of what eventually proved a senes of small b^ies, 
although he was carefully observing the heavens for nuite 
another purpose, namely the formation of a star catalogue. This 
discovery of ihe minor planet Ceres was the first of many 
which followed, and the introduction of photography in this 
branch of observation has brought to light many small bodies 
which are now numbered in hundreds, besides rendenng the 
task, which was beset with great difficulties, one that is now 
sim^idty Itself. 

The Moon and Auror.^. — From the earliest times the 
presence of aurorae was in some way connected with the influence 
of the moon, and there may be some, even to-day, who are 
inclined to hold to this opinion Prof H A. Hazen, in the 
Monthly Weather Review (vol. xxvi. No. 161), discusses the 
evidence of such supposed influence, using as his data the 
observations made by the regular observers in the United States 
Signal Service. We need not, however, refer to the curves and 
tables which are Iirought together by Prof. Hazen, but simply 
quote the words which he uses in summing up the whole of the 
mvestigation in question. He says “ It will be seen readily 
that the,whole theory of a lunar influence upon auroras breaks 
down from first to last under this analysis.” That the appear- 
aBCM of aorone may be connected with the periodicity of sun- 
spots is another matter, and it is here that probably a close 


Aprotos of auronc, we notice that Prof Cleveland Abbe fa 
puUiAing a very detailed and ImporUnt historical account of 
the altitude of aurorae aboijtt the earth’s surface as determined 
by observers ail over the~world. The first of these articles 
appears m Terrtttrial Magnetism (vol. iiL No. 3), and is well 
worth reading by those who are interested m this important 
question. 

Mars in 189^. — Prof. V. (]eru 1 li has just published in the 
Pubbheeuitoni Osservatorio private di CoUurania (Tersmo) 
, i)i a«ost important memoir of ' 

Tved by him during the penod 1896-7. 
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no less than lafi pages, and is accompanied by numerous plates, 
forming a valuable additiop to our knowledge of this interesting 
planet Perhaps a special feature of this publication fa the 
determination of the latitudes and longitudes of sixty of the 
most prominent markings on the surface j and this will, without 
doubt, be found most valuable to those who wish to locate 
aMurately any surface features which they may from time io 
time observe. In the remaining portion of the work Prof. 
Ccrulh discusses these and other surface markings which were 
seen during this period of observaiion, and a comparison of 
these with the observations of others should be found of great 
interest 


RECENT WORK IN THERMOMETRY. 
•yHERMOMETRY is one of those departments of {fliytics 
which are left almost exclusively to specialists, and writings 
on the subject are apt to assume an amount of preliminary know- 
ledge not possessed by physicists in general. 'Hiere thus appears 
room for a brief account in popular language of recent pn^ress 
The space at my disposal being limited, I am obliged to confine 
my remarks to a comparatively small number of researches, and 
1 can hardly hope that my choice of matter will meet with un 
mixed approval. 

Thermometry possesses two main branches, which, though 
intimately connected, are yet more or less distinct. One 
branch deals with the detection of extremely minute differ- 
ences of temperature, or the subdivision of small temperature 
intervals ; the other aims at assigning a definite numerical 
value to temperatures on an exact scale A worker m the 
first department may employ apparatus showing differences 
of one millionth of a d^ree Centigrade, and he may even 
believe that he is measuring temperature to this d^ree of 
nicety A worker in the second department, unless endowed 
with an exceptionally optimistic temperament, will probably 
not profess to measure ternwrature to nearer than the one- 
thousandth of a degree, and that only between the freezing 
and boiling points of water. Here I shall consider almost 
exclusively the question of the determination of temperature 
in absolute measure 

The first requisite is a normal scale to which all measure- 
ments can be referred An ideal scale should be perfect in 
theory, and easily and exactly realisable in practice From 
the former point of view. Lord Kelvin’s aosolute thermo- 
djmamic scale is generally regarded as facile prtmtps. In 
the meantime, however, it fads to satisfy the second con- 
dition The International Committee of Weights and Mea- 
sures, representing all the leading Powers, including Great 
Britain, accordingly selected in 1887 for the normal scale 
that of the hydrogen constant-volume thermometer, the gas 
when at 0° C to be under the pre.ssur« of i metre of mer- 
cury under standard conditions ; on this scale ecnial incre- 
menu of temperature answer to equal increments of pressure 
Apparently the choice was due mainly to two considerations, 
VIZ the very low freezing point of hydrogen, and the exist- 
ence of theoretical and experimental pounds for believing its 
scale to approach Lord Kelvin’s absolute scale more nearly 
than that of any other common gas Whether hydrogen will 
prove a manageable substance at high temperatures teems 
open to tome doubt. Failure m this respect would be a 
senous drawback, in view of the rapidly increasing import- 
ance of high temperature measurements 

After the choice of a normal scale, we are next concerned 
with its relationships to other scales that are, or bate been 
previously, in use. Here, however, one diflSonlty is conspicu- 
ously present Nothing fa commoner than such a statement 
as that a certain temperature was observed on the scale of 
the air thermometer ; but there are air thermometers and air 
thermometers. C^ite apart from the distinction between con- 
stant volume and constant pressure instruments, there are 
questions as to the pressure at 0° C., the purity of the air, 
the sufficiency or insufficiency of the corrections applied to 
the observed readings, and a host of others. In most invest- 
igations thermometry is but a means to an end, and ob- 
servers are apt to treat somewhat lightly of prebmioaries 
which are not of general interest. On the other hand, an 
observer is very apt to attach undue aifmifieanee to the agree- 
ment between the several observations M makes, overiooMBg 
the fact that in thermometry such agreement neied imply no 
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more thu uniformity in the condition* and in the method 
of experiment. For theie tcveral reaioni, in translating old 
teiBMrature obaervationi into the normal hydrogen scale, it 
would in general be a waste of labour to aim at the degree 
of accuracy possible in the best thermometilc work. 

Whilst the exact determination of other scales in terms of the 
hydrogen scale is from a historical standpoint less Important 
than might appear at first sight, it is still rendered essential by 
the fact that for many pracUmd purposes the hydrogen ther- 
mometer b inconvenient, and is unlikely to supers^e other 

The most exact scale comparisons are doubtless those made at 
Sevres, under the auspices of the international committee of 
weights and measures. These are described, with the exception 
of the most recent, in Dr. Guillaume’s “Thermom^trie de 
Pr^ision,” a work which all really interested in exact ther- 
monMry should study for themselves. Air being a composite 
medium, and so presumably less suitable for the basis of an 
exact scale than the elementary gases, has apparently not been 
dealt with at Sivres ; but the work there has included the com- 
parison of the hydrogen, nitrogen and carbonic acid scales, espe 
dally of the first two The investigation covered, m the first 
instance, the range - 2C C to -t- too" C , and was executed 
with great care by Dr Chappuis In point of time it preceded 
and, in fact, led up to the adoption of the hydrogen scale The 
comparison of the gas scales was not direct, but through the in- 
termeduiry of mercury thermometers From the data on p 258 
of Guillaume’s “ Thermom^trie," one learns that within the 
range 0° to lOo'" C the difference between the hydrogen and 
nitrogen scales does not exceed 0° 01 1 C , but at - 25“ C it 
amounts to about 0° 016 The differences between the hydrogen 
and carlmnic acid scales are five or six times as large as these 
The hydrogen temperature is algebraically less than the nitrogen 
or carbonic acid temperatures between o” and 70’ C , but a^e- 
hraieally greater at temperatures below 0* C In (>uillaume’s 
opinion It IS probable that ordinary (constant volume) air ther- 
mometers give a scale near that of nitrogen, but lying somewhat 
on the side of the carbonic acid scale, t e more remote from 
hydrogen The probable error in Dr Chappuis’ comparisons 
IS given as ±0° 001 between 0° and 50* C , and twice or thnee 
as great at either -^75° C or - 25° C 

The differences between the several gas scales presumably 
increase as the temperature falls, but probably never become 
large. At all events, in 1896 Holborn and Wien ( WteJ, Ann , 
vol. Iix , 1896, p using constant volume thermometers 

(with, however, an initial pressure of only one atmosphere at 
0“ C ), found the hydrogen thermometer to read only alxiut 0° 6 
C higher than the air thermometer at - 190° C , a temperature 
close to the freexing point of air Ten years earlier Ols/ewski 
found a difference of about 1° between the hydrogen and 
nitrogen scales at -150*0 , but his thermometry was probably 
less exact. With only Olszewski’s results before him, Guillaume 
infers that the hydrogen scale is almost certain to agree closely 
with the absolute scale, even at -220“ C ; and Holborn 
and Wien’s observations lead them to a somewhat similar 
conclusion. Recent comparisons by Olszewski of hydrogen 
and helium thermometers (Naturb, vol liv pp 378 and 544) 
are strongly confirmatory 

For every-day use, unfortunately, gas thermometers are some- 
what cumbrous. The international committee accordingly as- 
sij^ned an important place in their programme to the determin- 
ation of the relations between the hydrogen scale and that of 
the ghtss-metcury thermometers which they have selected as 
working standards. The thermal expansion of glass, thongb 
small, is not negligible compared tq tbu of mercury, and varies 
in different kinds of glass. The international committee ac 
cordingly selected one special kind of glass, French vem dur, 
as standard. The selection of the glass does not atone suffice 
to fix the scale. No glass has yet been discovered whose 
behaviour is decided wholly by tha existing conditions. 
When X thermometer after exposure to a temperature of 

tf C. is ptaced in ice, it read* lower than It would 

ave done prior to the exposure, and this dt/rtssun ef 
srrw, as it is called, increases to a certain extent with the 
duration of the previous heating. It is thus necessary for 
high accuracy to decide on a uniform plan of dealing with 
tms source of uncertainty. The plan adopted by the intec- 
nariohal committee u to refer every reading of a thermometer to 
a sero determined immediately tfttr the reading. Under cer- 
tain dtcumitoaces enough is known of the behaviour of vtm 
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dur to permit of the substitution for the actual zero observation 
of results extracted from a table of zero depressions After a 
reading is taken with a verre dur thermometer, a variety of 
corrections have to be applied These are necessitated by 
ineoualities in the bore or errors in graduation, by the influence 
of the external pressure exerted by the atmosphere and the in- 
ternal pressure exerted by the mercuiy. Verification at Sevres 
consists in evaluating and tabulating all the necessary corrections 
After these corrections are applied, the result represents the 
temperature on the natural verrt dur — mercury scale ' This 
scale has lieen compared with that of the hydrogen thermometer 
at Sevres from about - 38” C to -t- 200'’ C Below - to” C 
and above loo* C the comparison is probably less exact than 
between these Iimiia 

In considering the probable accuracy of temperature measure 
ments made with vtrre dur thermometers, we have to take into 
account the consistency of readings taken with the same ther- 
mometer, the closeness of readings taken under the same 
conditions with different thermometers, and, from certain points 
of view, the degree of accuracy with which readings can be 
reduced to the hydrogen scale 

The consistency of readings taken with a single verre dur 
thermometer depends in the fost instance to some extent on the 
success with which the correction tables have been constructed 
at Sivtes , It varies to a large extent with the skill of the 
observer, the conditions of the experiment, and the temperature 
to be measured. The ordinary verre dur standard thermometer 
IS divided to o°'l C and read by estimation, with the aid of a 
lens magnifying from ten to twenty times, to 0' 001 C This 
Involves subdivision of a space into hundredths by eye, a feat 
which the skilled observers at Sis res accomplish with marvellous 
accuracy, but which is far beyond the powers of the ordinary 
experimenter In some instances use can be made of a 
micrometer, but this can hardly be employed unless temperature 
IS practically stationary , and, when this is the case, troubles 
are apt to arise from capillary action in the mercury The morfi 
remote the temperature to be measured from that of the sur- 
rounding air, the greater, as a rule, is the probable error of an 
observation Thus, siseaking generally, observalions between 
0“ and 40” C arc those capable of the highest accuracy , anti 
here it would appear that the mean results obtainetl on different 
occasions by skilled observers for a fixed temperature with a 
verre dur iherniomeler may be expected to agree to within 
about ± ooi” C. 

At temperatures below ioo°C the corrected readings of different 
verre dur thermometers on the same occasion show apparently 
about as good agreement as is to lie expected from the readings 
of a tingle verre dur thermometer exposed on different occa 
sions to the same fixed temperature At temperatures, however, 
approaching 200° C Dr Chappuis found that the corrected read 
mgs of different verrt dur thermometers might differ by as much 
as 0° 05 C 

1 he accuracy with which the relation of the verie dur to the 
hydrogen scale is known is hard to say Until the Sivres com- 
parisons have been repeated at other places, under equally 
■avourableconditions, there will always remain a certain amount 
of doubt as to the existence of possible local or temporary in- 
flucnces In the meantime, it is not altogether reassuring that a 
recent partial comparison of the hydrogen and verre dur scales 
at io°, 20°, 30* ana 40° C , by Dr. Chappuis, gives results differ- 
ing from those of the original comparison at Sevres by from 
O" 001 to o* 007 C 

From the above data two consideratKms naturally arise. At 
temperatures between - 20“ C and loo’ C the natural verre 
dur scale is probably that most easily and exactly realised in 
practice , and it is, perhaps, fully as correct to regard the present 
normal hydrogen scale as one deducible in a ptesenbed aroitrary 
way from the verre dur scale as to accept it as having any real 
physical existence. On the other hand, there is no such thing as 
a verre dur scale, unless we agree to neglect differences of tem- 
perature which are of the same order os differences actually found 
between different verrt dur thermometers. At the present iiionwnt, 
for instance, we must apparently treat o'^os C as a negligible 
quantity in temperature measurements at 200" C if we are to 
extend the verre dur scale to that point It has to be borne in 
mind that identity in the chemical constitution of thermometer 
glass may not necessarily imply identity in temperature scale 

1 For say naturul glMs-lkiuId seals, thsrtnoTOin dstrs* divtsioiu Include 
eqoftl Yolumes of th* M>rt 
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In addiuon to the yroik already referred to, a comparuon haa 
been made at Sivres of the hydrogen *cale with the natural 
acalea of low range gtan-alcohol and glau-toluene thermometers. 

At - 70° C. on the hydro^ scale the toluene temperature is 
- C , as against atxmt - dj* C. on the alcohol scale 

Notwithstanding its greater contraction of scale at low temper- 
atures, toluene is preferred by Dr. Chappuis to alcohol, on the 
ground that the latter is much more difficult to get of uniform 
purity At - 70° C. differences of as much as 1“ were observed 
in thermometers filled with alcohol supplied as pure by different 
first rate chemists. Even with toluene thermometers, o” oi C 
appears the limit of accuracy to be hoped fur English alcohol 
thermometers, I should explain, are not, at a rule, constructed to 
give temperatures on the glass-alcohol scale. The degree 
divisions are shortened os we go down the scale, in such a way 
as to make the thermometer, when exposed to freezing mercury, 
read - 37” 9 F ; this being the air thermometer temperature for 
freezing mercury according to Balfour Stewart’s determination. 

The thermometric work at the German Reichsanstalt' has 
included the comparison of the iie>rt dur scale with that of 
several German glasses, notably the Jena glasses idm and 59"' 
The former glass is fairly similar in character to verre aur , 
the latter is a boro-siIicate glass capable of resisting very high 
temperatures, and showing exceptionally small depression of 
zero. Thermumeters made of it, with compressed gas above 
the mercury to prevent boiling, supply a convenient means of 
measuring temperatures up to 500° C or even 5W° C In such 
high temperature measurements it is often difficult to avoid 
having a long mercury column emergent above the bath or other 
source of heat whose temperature is in question The con 
sequent error can be found apparently with great accuracy by 
means of a special form of long bulb thermometer (“ faden- 
therniometer ") Dr Ouillaume, who apparently antici)mted 
the Reichsanstalt observers in the idea, has curiously enough 
found It forosh.sdowed in the /Mr/ Tram for 1777 Using the 
“ Faden-thermometer,” the Reichsanstalt observers apnarently 
claim an accuracy ofo'^ l C in comparisons made in a well stirred 
bath at 500* C They claim, however, an accuracy of o' 02 C 
in comparisons of Jena glass thermometers with the air thermo- 
meter between loo* and 300* C Until these results are con- 
firmed or similar accuracy is claimed by the Sevres observers, 
a chronicler may pertums be pardoned an attitude of reserve 

Even w ith the aid of compressed gas, the range that can be 
covered by a mercury thermometer is somewhat limited, in view 
of modem requirements ; and within that range there are many 
cases in which other means of measuring temperature are prefer 
able Nearly every property ot every natural substance is 
modified by heat, so that the possible ways of measuring 
temperature are practically innumerable Several of the ways 
that have lieen proposed for measuring high temperatures are 
very ingenious and may have a great future before them , but 
the methods that have actually been utilised to an appreciable 
extent are but few. Of these the two that have been most to 
the front of late years have depended on the measurement of 
electric resistance and electromotive force respectively The 
former method we may regard as embodied in the platmum- 
reslstoncc thermometer. Its introduction and the improvements 
It has undergone are due mainly to Prof Callendar and Mr 
E. H. Griffiths, while its application to the determination of 1 
melting points of metals and alloys is largely due to Mr. C T. 
Heycock and Mr. F H. Neville. A clear description of the 
necessary apparatus and the mode of graduating platinum 
thermometers was given by Mr. Griffiths in Nature, November 
1895, P* 39 essentul fact is that a piece of platinum 

wire, suitabljt proteettd, is exposed to the temperature it is 
desired to measure, and its electneal resisunce is found by a 
Wheatinone’s bridge method. If R, be the resistance In steam, 
R^ in ice, R at any other temperature, then 

>f S IOO(R - R„)-4-(R, - R.) 

II termed the “p^ioam temperature.” In common 
employed only to miRe a quantity /, connected with it thr^h. 
the reUuon a 

/ y * »{<//ioo)» - (f/ioo)}, 

where t is a constant, so chosen that t equals 444 ‘53 when the 


NO. 1500, VOL. 58] 


boiling under standard pressure. 

The investigadons of Callendar, Griffiths, Hmrcock and 
Neville show that the values obtained m this way for /, over a 
range of at least tooo* C , are very close in different samples of 
plaUnum Wire, so that t represenU temperature on what it at 
least very approximately a definite fixed scale Further, Prof. 
Callendar found that the scale so arrived at approxhnotet very 
cicsely to that of the ou thermometer (at constant pressure) over 
St least the range o' to 600* C ; whilst the values of / obtained 
by Messrs. Heycock and Neville for the melting points of silver, 
gold and copper, he pretty close to the corresponding air 
temperature results olHained by Holbom and Wien at the 
Reichsanstalt 

If the wire of all piabnum thermometers possessed the same 
value of *, then every platinum thermometer would give ihe 


In reality, however, t varies considerably— over at least 25 
pet cent —in existing platinum thermometers, so that the present 
use of the term “ platmum temperature” is open to cnticism 
The question as to what is the best formula for use m . 
platinum thermometry has been discussed by Mr. Hamilton 
Dickson recently in the Phtl Mag (December 1897, P 44Si 
and June 1898) After considering Prof Callendar’s principal 
formula:, and others suggested at one tune ot another by him 
and Mr Griffiths, Mr Dickson deades in favour of the species 


where a, i, / arc constants, and t is the temperature answering 
to a resistance R in the platmum wire. Mr Dickson applies 
this formula to Prof Callendar’s ongmal comparison wiUi the 
air thermometer, lo certain melting point determinaUons by 
Prof Callendar and Mr Griffiths, and to low temperature com- 
p.iri8ona by Profs Dewar and Fleming and by Messrs Holbom 
and Wien 

Determining the constants in the several cases by the method 
of least Equates, he finds the probable divergence of observed 
and calculated values to be of the order o’ 25 C 

The formula approved by Mr. Dickson is really of the type 


employed previously by Holbom and Wien in discussing observ- 
ations made by them at the German Reichsanstalt. These 
gentlemen, perhaps owing to their less exact method of deter- 
mining the constants, claim for their formula accuracy only of 
the order l’ C Their comparison with the air thermometer 
extended down to - 190’ C , so that it seems in any case a 
valuable tnbute to the suitability of platinum thermometers for 
the measurement of low temperatures 

At high temperatures Holbom and Wien’s experience of the 
platinum thermometer was not very favourable, the wire show- 
ing appreciable permanent changes. As Mr Griffiths, how- 
ever, points out, these changes occurred at temperatures to 
which platinum thermometers of the type he approves have fre- 
quently been exposed without any apparent ill effect. The 

I preference expressed by Holbom and Wien for thermo-electric 
methods thus perhaps carries less weight than it might seem to 
deserve at first sight. It would certainly appear, as pointed out 
by Mr Griffiths in Nature, vol. lui p 390, that the deter- 


mometers, agree considerably belter amongst themselves than 
the corresponding resulu obtained by Holb^ and Wien with 
thermo-couples. 

Be this as it may, there can be no doubt that thermo couplet 
are very convenient instruments for high temperatnre mettftire- 
ments, and they have had hitherto a considcraDly wider uae than 
platinum thermometers. 

The physical quantity whose variations in the thermo-couple 
give temperature variations, is the total elecUomotivc force in a 
circuit The mainly active part of the circuit consisU of two 
metals, one of whose common junctions is utoallT kept at a 
known fixed temperature, the other being expoted to the tem- 
perature It b desired to measure. The moat widely oecd couple 
of late years has been Le Chateiicr’s, in whkih one metal is 
platmum, the other an alloy of platinam with ibodiam (10 pet 
cent, rhodium). The substitution of iridium for rhodium is not 
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ratdingi of different thcrmo-eleinentf may M expected to agree 
within ± 5' at looo' C , while different obgervationt with the 
Mma instrument agree better thap this. They also say that pro- 
perly prepared tlmrmo-elements have remained unaltered for 
years, whether unemployed or subjected to frequent temperature 
changes, always prodded they are not exposed to certain sources 


In thair more recent low temperature work, already referred to, 
Holbom and Wien made further use of thermo couples, but the 
metals chiefly employed were aprarently iron and constantan. 

In translating measurements of E M F., E, into air tempera- 
ture, /, Holbom and Wien employ an ordinary algebraic 
formula 

/•flE-iE>-HfE» 

Here, as usual, a, h, c denote constants, which may be 
determined by observations at three fixed temperatures 

The question of the most suitable type of formula to be 
applied to thermo electric data is discussed very fully by Prof 
S W. Holman m the Phi! Ma^ for June The three 

types he advances as moat deserving of notice are 

E = (T-To)|<l-t-A(T-fT,)|, 

E = (W(t" - To"), 

E = viV‘. 

In all E represents E M F, m and » constants to be determined 
by reference to fixed points, t and t„ temperatures of hot and 
cold junctions measured from alsolute xero, t ordinary Centi- 
grade temperature of hot junction (the cold junction being 
supposed in ice) The first or algebraic type, m a sjiecial 
form, IS usually associated in this country with the name 
of Prof Tait. The second typie is called by Prof Holman 
the exponentiaJ, and the third the hgarttkmu (ns lending 
Itself readily to Icmrithraic calculation) The three types 
are applied by Prof Holman to what he regards as the most 
notable series of recent observations. In addition to the 
high temperature observations of Holbom and Wien, already re- 
ferred to, he considers a number of comparisons of platinum 
and platinum-indium couples with cunstant-pre&sure air 
thermometers made by Barns in Amenca, and less extensive 
senes by other obsen ers in France and Germany Of the three 
types of formuire, the algebraic proved the least suitable for 
application to a wide temperature range 

In a later paper in the Pktl Mag (vol xlii , tSqd, p. 37), 
Prof. Holman, with Messrs. I.awrenceand Barr, apply the three 
above specified formula: to obsenvitiuns of their own with 
couples of platinum and platinum rhodium at the melting points 
of aluminium, silver, gold, copper and platinum The con- 
stants m the formula were determined from the same three 
fixed points, viz. the ice point, the boiling point of sulphur at 
standard pressure, and the roelti^ point of gold For the 
second point Callendar and Grifnths’ value 444° $3 C was 
accepted, and for the third point Holbom and Wien’s mean 
result 1073° C. 

Observations were taken at the boiling points of water and 
naphthalin, as well os at the melting points of the several metals 
The temperatures calculated from the three formula; agree 
closely for the copper point— which lies near the gold point— 
and fairly closely for the silver point For the naphthalin point 
the calculated values differed from the true air scale temper- 
atures by from 4“ to la*, and the errors in the calculated values 
for the steam point were fully as large If the authors are cor 
rect in their opinion, “ so far . . . a* constant or variable instro 
mental errors are concerned, it is believed that no error beyond 
o*’5 to 1* C:, exists in the results,” we must conclude that farther 
inql^ into thermo-electric methods is highly desirable. 

Thermo-electnc methods lend themselves fiurly readily to the 
study of mdual temperature changes, the spot of light reflected 
by the mirror of the galvanometer measuring the E M.F. being 
thjtovm either on a screen or on a photographic plate actuated 
by clockwork. Prbf. Roberts-Austen {Hoy Soc Proc , vol xlix , 
1891, p. 347) has inaugurated investigiuions by this method ' into 
1 Slnos this article was written there bos appeared In the Pktl Mmr for 
July r.M, an intersstina paper by Mr. A, firans/leld, dcKribing improve- 
ments in Prof RaberU-Austen • reimdbg pyrometer, and ducuieing thermo- 
electric raults. Mr Stopifleld obtains £• or -f- 4 Iwr 4 A for the relation 
betWMa K M.P. end tamperatore, nraurtd from the ebMiule aero Hla 
*’*’"*’ the determinations of Heyeock 


the phenomena accompanying solidificalion of metab Prof 
Callendar, on the other hand {Trans Hoy. Soc of Canada, 
1897, p 34), has recently applied the platinum thermometer in 
the continuous registration of the chtmges of earth, water and 
air temperatures ; and, unless my memory deceives me, bate 
wire resistances have been used previously for the last-mentioned 
pu^se 

Thermo electric and electrical resistance methods are also 
specially applicable to the measurement of minute temperature 
differences. As examples of this application, we may take the 
bolometer of Langley and the radio-micrometer of Boys ( Pktl. 
Trans, 1889, p IW) The former instrument in us most 
approved shape— as in use at the Astrophysical Observatory at 
Washington— has been described very recently by Prof Langley 
himself (rAe Smitksonian InstUutton, 1846^, pp 419-443, 
Washin^nn, 1897) Its mam use at Washington ism mapping 
out the infra-red spectrum and determining the intensity of the 
solar radiation at different wave lengths. It is simply an 
electrical resistance thermonieler, the resistance being that of a 
“ metallic tape usually about ^ inch long, but narrower and far 
thinner than a human hair this, at present, may lie arranged 
to record changes of temperature as small as one millionth of a 
degree ” Prof Langley has devised the means of producing a 
uniform relative motion of the bolometer and solar spectrum, 
and obtaining an exact photographic record of the varying 
heating effect ; and in this way he has apparenti) enormously 
reduced the labour of mapping the spectrum 

The radio micrometer, on the other hand, consists essentially 
of a thermo electric circuit— the principally effective junction 
being that of bismuth and antimony — which is suspended by a 
quartz fibre and is capable of rotation in an intense magnetic 
held It IS especially suitable for measuring the radiation from 
a distant or feeble source of heat, the radiation being received 
on a metal surface m immediate connection with the bismuth 
antimony junction The delicacy of the instrument vanes 
greatly with the shape of the circuit and the fineness of the 
quartz fibre suspension According to Mr Boys, it would be 
possible with the most approved pattern to delect with certainty 
“ a temperature difference of less than one two millionth of a 
degree Centigrade ” Whether this has been realised m practice, 
I do nut know 

Kdtfferentxal radio micrometer was employed some tears ago 
by Mr W E Wilson and Mr P UOny{Pktl Trans A, 1894, 
p 361) in experiments m which solar radiation was balanced 
against the radiation from a strip of platinum heated to various 
known temperatures The object of the research was to deter- 
mine the mean effective temperature of the sun. The methoil 
IS one which would seem capable of numerous useful applica- 

As already stated, thermo-electnc and electrical resistance 
methods are by no means the only ones, in addition to gas 
thermometry, for which high accuracy is claimed in high tempera- 
ture measurements There i«, however, only one other method 
to which I shall refer here, vir the expansion of solids This is, 
of course, a very old method, and is generally employed only for 
commercial purposes for which high accuracy is not aimed at In 
1891, however, Dr Joly applied the principle in a new specuil 
form of instrument, the meldonieter, for which high accuracy is 
wparently claimed as a means of determining melting jioints. 
The essential port of the instrument is a thin strip of platinum, 
kept stretched by a spring and heated as required by an electric 
current. A minute quantity of the substance under examination 
IS placed on the strip, whose temperature is raised until the 
subsiance melts There is delicate means of measuring the 
lengthening of the strip, and the corresponding temperature 
IS deduced with the aid of a preliminary calibration, based 
on observations at two or three known melting points The 
meldometer has been used by Prof, Kamsay and Mr 
Eumorfupoulos (Pktl Mag., vol. xlu, 1896, p 360) in 
determining the melting points of a large numixr of salts, 
and these observers seem to think highly of it A meld- 
ometer strip was also the source of heat, whose radiation was 
compared with that of the sun m the experiments of Messrs. 
Wilson and Gray already referred to Having had no personal 
expenence of the meldometer, I can only say that I should 
Iwrdly expect it to rival m accuracy either the thermo couple or 
the electrical resistance thermometer ; but the smallness of the 
quantity of material reqmred, is unquestionably a recommetid- 
niioD to Its use in determining the melung faints of rare or 
precious substances. C Chrbk 
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TfiE DESTRUCTION OF THE BIRDS AND 
MAMMALS OF THE UNITED STATES! 

T N the coune of the correspondence of the Now York Zoo- 
logical Society with hunters and collectors regarding a future 
supply of American mammals and birds with which to stock 
the Zoological Park, the extent of the disappearance of our 
vertebrate fauna, as a whole, has become painfully evident. It 
seems that the war of annihilation, now going on with great 
activity against all our wild creatures, indiscriminately, is in 
more universal and far more fatal in its effects than people are 
aware. 

In order either to verify or disprove what appeared to be the 
ousting facts, and to diKover jpossible remedies for existing 
evils, the Society resolved to make a brief but pointed inouiry 
into conditions affecting bird life os they exist to-day throughout 
the United States 

The prime object of tins inquiry, and the report on Us results, 
IS to call universal attention to the fact that the whole volume 
of bird and mammal life in the United States is decreasing at an 
alarming rate. 

In seeking a method by which the extent of bird destruction 
— or preservation— might be reduced to figures and averages, it 
seem^ entirely possible for any person who is sjiecuitly inter- 
ested in birds, and who has lived for several years in a given 
iocaUty, to make and furnish a general estimate as tothea^nd- 
ance of bird life about him to day in comparison with what it 
was ten or fifteen years ago Accordingly the following ques- 
tions were prepared, and addressed to persons competent to 
answer them 

(1) Are birds decreasing in number in your locality? 

(2) About how many are there now in comparison with the 
number fifteen years ago ? (one half as many ? one third ? one- 
fourth ?) 

(3) What agency (or class of men) has been most destructive 
to the birds of your locality ? 

(4) What important spNies of birds or quadrupeds are 
beconung extinct in your state ? 

In each state and territory several observers were addressed, 
and an effort wu made to cover the various sections of each 
large state Had every addressee responded with a report the 
results would have been more voluminous, but it is doubtful if 
the figures given herein would have been greatly changed 
While the majority of the persons addressed were ornithologists, 
and associate members of the American Ornithologists’ Union, 
the list of observers was purposely made to include many 
well-known sportsmen, guides, collectors of arumals, and 
taxidermists 

The fact that the inquiry was intended as a step in the 
direcuon of preservation awakened keen interest, and brought 
forth reports from nearly two hundred observers, representing all 
states and territories in the United States, except three bully 
90 per cent, of the reports boir unmistakable evidence of having 
been prepared with conscientious thought and care. Many are 
very lull, and particularly valuable by reason of their wealth of 
detail The closeness with which the estimates of different 
observers in a given state or region agree with each other is 
ouite surprising, and this may justly be r^rded as evidence of 
tneir Mientific value. 


DBSIRCCTIVE Ar.ENCIKS NOW IN Opekaiion. 

If the reporu before us are true, the boys of America are the 
chief destroyers of our pMSerine birds, and other small non- 
edible birds generally. The majority of them shoot the birds, a 
great mtny devote their enermes to gathering eggs, and some do 
both Wherever there are herons who bear the &tal gift of 
“ plumes,” there will the plume-hunter be found, hard at work 
Every now and then the newspapers and ^rtsmen's mogaxines 
record sickening details of the slaughter of gulls, terns, doves, or 
ducks ! of bruW " side ” hunts ; of enormous catches of trout, 
bass, or other game fishes. It is estimated that during last 
autumn's hunting season, three thousand hunters enter^ the 
Maine forests in quest of deer, moose and caribou. Not taking 
into account what they killed and ate while in camp, they 
brought out deer, Mfl moose and 53 caribou ; and con- 
cerning the ability of thole three species to survive the attacks 
of the army of nfiemen that annually sweeps through the 
forests of Maine, Mr. Caton, State Game Warden of Maine, 


has expressed the opinion that it is only a question of a very 
short time when the moose and caribou will all have dis- 
appeared from the hunung grounds of Maine It has bem 
estimated that during the past season 7500 deer were killed in 
that state. 

Of the aeries of one hundred and ninety reports now before 
us, about 80 pet cent, declare a decrease in bird life, and state 
the causes therefor. The list of destructive agenaes now 
operating against our birds is a long one, and it is interesting 
I to note the number of observers who complain of each. The 
I figures given below show the number of observers who have 
reported each of these various causes in answer to the third 
question in the list. 

Causes of Decrease in Bird Life. 

Reports. 

I Sportsmen, and “so called sportsmen” 54 

2. Boys who shoot . 42 

3. Market-hunters and “ pot hunters” , . . 26 

4 Plume hunters, and milliners’ hunters 32 

C. “ Shooters, generally ” . . 21 

6. Egg-collecling, chiefly by small boys ao 

7 English sparrow 18 

8 Clearing off timber, development of towns and 

cities 31 

9 Italians, and others, who devour song birds 12 

10 Cheap firearms . $ 

1 1. Drainage of marshes $ 

12. Non enforcement of laws 5 

13 Gun clubs and hunting contests 5 

14. Trapping birds for sale alive 2 

15 Prospectors, miners and range-riders . a 

ID Collectors (ornithologists and taxidermists) 5 

17 Coloured population 4 

18 Indians (for decrease of game quadrupeds) 4 

Slaughter of ail Edidik Birds. 

In the absence of deer, elk, bear and other large mammals, 
the well-nigh umiersal desire to range afield and “kill some- 
thing,” expends itself upon the so-called “game” birds 
Thousands of usually conscientious sportsmen anu farmers find 
an excuse for kiibng the last grouse, duck or snipe m their 
locahty in the fact that the bird is a “game bird,’ s.r fit for 
food, and therefore deserving of death before the gun. 

The list of North American birds universally classified by 
gunners and others under the general head of “game birds” 
IS not only very large, but is constantly being increased To 
day It sunds aoout as follows, for the United States alone 1— 
Sp«ci«i. 

Gallinaceous birds— pheasants, grouse, part- 
ridges, quail, &c. . about 33 

Pigeons and doves ,, 12 

Shore birds — snipes, sandpipers, curlews, &c. ,, 47 

Anseres— ducks, geese, swans ,, 43 

Rails ,, 9 

Cranes, herons, egrets, ibises and other large 
birds always shot on sight, for their plum- 
age or for other reasons . .. ,, 10 

'54 

Destruction of Birds for Millinery Purposes. 

One of the strangest anomalies of modern civilisation is the 
spectacle of modem woman— the refined and the tender-hearted, 
the merciful and compassionate— suddenly transformed into a 
creature heedlessly destructive of bird life, and in practice as 
bloodthirsty as the most sanguinary birds of prey. 

After having stripped our Atlantic coast, the whole of Florida 
and the Gulf coast of egrets, terns, and hundreds of thousands 
of other birds acceptable to the mllhnerS for hat trimnuiw, the 
" plume hunters " are now at work along the coast of Mexico 
and Central America, Lower California, and even upon the 
headwaters of the Orinoco and Amaxon. Quite recently, two of 
them ruked their lives with the Indians on Tiburon Island, Gulf 
of California, and lost their stake I 

Tjie Scourge op Ego-Collectors. 

Thxoughoat the north-eUtem quartet of the United States, 
extending as far westward aS the MiitUsippi River and as far 
south as Vlrgiiiia, bird life generally is persecuted by a perfect 
scourge of egg-collectors, largely m the name of sdencei but 
really for purposes of mere curiosity or trad*. In the rcjpofls 
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now before ur, the outcry against the havoc thus wrought is very 

S eneral and bitter. During the breeding season of the birds 
lat nest in the region indicated, an arnay of buys and men 
takes the held, and sweeps through the thickeu, the woods and 
the meadows, searching out the home of every nesting bird, 
gathering in or destroying all the eggs that are found, and very 
often shooting great numbers of the nesting birds 
The outcry against the irresponsible, unscientific egg and 
birdskin collectors is almost as great as that against the English 
sparrow. They are the special enemies of the birds most useful 
to agriculture — those which seek the privilege of making their 
homes with us during at least one-half the year, and %hting the 
noxious insects all through their summer campaign The amount 
of actual damage inflicted upon the farmers by those who collect 
the eggs of insectivorous birds, and useful birds of prey, is un 
doubtedly great Is it not time for egg-collecting to be brought 
to a full stop, at least for five years f 

Hunting Contests, or “ Side" Hunts. 

Of all the influences now operating for the destruction of our 
birds and mammals, the most outrageous is the so-called “side 
hunt " A side hunt may properly be defined as a game of 
murder, in which a body of particularly brutal (or thoughtless) 
men, sometimes mare than a hundred in numlier, and usually 
known as a “gun club," choose sides, arm themselves with 
guns and an unlimited quantity of ammunition, go forth on a 
given day, and for a fixed number of days shoot many kinds of 
wild creatures, “ for points." .\t the close of the slaughter, the 
victims are collected, counted according to the “ points " agreed 
upon for each species, and the side which has accomplished the 
greatest amount of butchery is declared the winner. 

Species reported as “ Extinct, " or “ Becoming 
Extinct." 

Mammals 

“ The larger quadrupeds, generally " ... *6 

’Bmoti', BaffaXa (Bos ameruastus) 15 

YW Vfa.'pwx (Cervtts tanadensis) . 32 

Moose (Atce^ ameruana) . 7 

Virginia or White-tailed Deer (Carsaeus vir- 
^manus) ^ 33 

Mule Deer (Ccrioirwr wacru/if) 3 

Black tailed Deer (Cartatus columbtanus) l 

Woodland Caribou (Rangtfer tai ibott) 2 

Prong-homed Antelope (AnUlocapra ameruana) 15 
Mountain Sheep r/toN/ana) 10 

Mountain Goat (Hatloceros montanus) 3 

“ Bears, generally” i 

California Gristly Bear (Ursus harrtbths har- 
rtaeus) , . , 2 

Yhatii ’Bear (Ursus americanus) 15 

Jaguar (Felis mua) 1 

Ihima , Mountain Lion (FeBs cottee/or) 6 

Red Lynx (Lyux rufus) 5 

Otter (Lutra canadensis) 1 1 

Beaver (Castor eastadensts) , 22 

Birds 

" All birds, generally" 3 

“Game biros, generally” (meaning gallinaceous 

‘ ‘ S^S^e birds, generally " . 5 

“Geese and ducks, generally ” 20 

“ Herons and egrets, generally ” ; " plume birds " 12 

"Hawks, genenJly" . 3 

" Owls, generally " 4 

Wild Turkey (AK/enfir»f,ja/fi7/iatw) . 30 

RuATed Grouse (Bonasa umbelius) 20 

Pinnated Grouse; Prairie Hen (Tympamtekus 
dmeruanus) .. . . 13 

Heath Hen ( Tymfanuchus cu/ndo) . i 

Passenger Pigeon (Fcioiistes mtgr^onns) . 35 
Blue BLrd (51(1/10 rto/tr) 15 

CaroHna Paroquet (Cowtowr rarni/rwewwr) 5 

Wood Duck (Aix sfonsa) 5 

Flamingo (Ahnwri^srws vwdar) l 

Roseate Spoonbill (AJaJa ajeua) 3 

White Hws^Ardea eandidttsimei) 10 

Ivory-bUted Woodpecker ( CampephUus frintipblis) 4 
Hleated Woodpecker 4 

California Vulture (PseudagrypKus eedijomtanus) 1 
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Decrease in Bird Like in Thirty States 
(The shaded portions show the percentages of decrease 
throughout the States named during the last fifteen years, 
according to the reports ) 



UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Cambridge — Sir David Salomons, who founded in 1895 
Gonville and Cams College a scholarship to be called the 
Salomons Engineenng Scholarship, has, on the occasion of the 
celebration of the SSOth anniversary of ihe foundation of the 
college, increased the annual value of the scholarship from 40/ 
to about 70/ The scholarship is open to persons not yet in 
residence, and is tenable for three years The person elected Is 
to make a declaration that he bona fide intends to enter the 
engineering profession as a civil and electrical engineer, and 
will, if required by the governing body of the college, b^me 
a candidate for the Mechanical Sciences Tripos The next 
examinaUon will be held on Tuesday, November 1 , 1898. 
Candidates must not be more than nineteen years of age on 
October I, 1898. The successful candidate will be required to 
commence residence In October 1899 The subjects of 
examination will be Euclid, Algebra, Plane Trigonometry, 
Geometrical and Analytical Conic Sccnons, Elementary Statics 
and Dynamics, and Differentud (Siculus Physics, including 
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Oynunioi tod HydroMatics, with pnctiad work Candidate* 
mutt tend their names, with testimonialt of good conduct and 
certificate of birth, on or before Tuesday, October aj, to one of 
the tutors, the Rer. E. S. Roberts or Dr. J S Reid 


The Anderson travelling tcholarehip at Aberdeen University, 
value 170/., tenable for two years, hM been awarded to Mr J 
J. R. Macleod. 

Dr Wm Duane hat been appointed professor of phract 
in the University of Colorado. He takes the place of Prof, 
W J Waggener, who hat resigned owing to failing health 

The building of a new museum of archoeology for the 
University of Pennsylvania was b»un in January last Its cost 
will be about 100,000/ , and it will lie completed, it is hoped, 
early next year 

Scttntt states that the sum of a 1,000 dollars has been given 
by Mr George A. Fowler, of Kansas City, to cover the cost of 
re-building the agricultural department buildings of the University 
of Kansas, recently destroyed by fire 


The following appointments have been made at the Johns 
Hopkins University — Associate Prof J S Ames to be pro- 
fessor of physics ; Drs. T. C Gllchnst and J W Lord to be 
clmical professors of dermatology. 


Dr a. M. Stalker hat been appointed professor of 
medicine, and Dr S. MacEwan professor of surgery at Dundee 
University College Lectureship* in the same college in 
forensic medicine and public health, and physiology have, 
res^tively, been conferred upon Dr C Templeman and Dr. 


University op London —The following have pused in 
the recent D.Sc examination ■ — In Expenmental Physics — 
Robert Alfred Lehfeldt, Alfred Stansfield, Joseph Herbert 
Vincent In Chemistry — Samuel Barnett Schryvet, Morns 
William Travers. In Botany — Arthur Harry Church, Reginald 
William Phillips, Alfred Barton Rendle In Zoology— Manon 
Isabel Newbimn, Ernest Warren In Physiology— Jn Le 
Mare Bunch, Otto Frits Frankau Grtlnbaum In Geology and 
Physical Geography— Catherine Alice Raisin. In Mental and 
Moral Science— Jeuie Charles. 

A PETITION Is about to be presented to the House of Commons 
by the Association of School Boards, acting for a large number 
of School Boards in England and Wales, with reference to the 
Ection of the Science and Art Department in the appointment 
of local authonties for tecondi^ education. The petition 
represents that School Boards have hitherto been recognised by 
tM ^ence and Art Demutroent as local committees eligible to 
receive grants from the Department, but recently, in appointing 
local authorities for the distriteUMa of the grants within certain 
areas, a large number of the Technical Instruction Committees of 
County and County Borough CooacUs have been recoratsed by the 
Department as being responsible for the acienoe and art instruc- 
tion within the areas of such Committees, and to these local 
authonUes will be entrusted the dutnbution of money voted by 
Parluunent for science and art instruction These local authori- 
ties are thus being Invested with many of the important 
administrative powers of local authorities for secondary educa- 
tion, and the Science and Art Department, it is uiged, are 
carrying into effect without Inslation an arrangement that was 
Mt^oted in the case of the EdneatioD Department and of the 
$eienc(t and Art Department by the Education Bill of 18^, 
wUch was succestiiffly opposed and withdrawn In the opinion 
<k the Associaticm the action of the Science and Art Depart- 
ment » a tbriotts interference with the powers of Sdiool 
Boards and of managers of voluntary schools ; it forestalls 
Imminent legislatioi), sinee a Government measure for secondary 
education Is shortly to be mtroduced into Parliament ) and it 
disregards the sAsolute necessity which it universally felt for 
correlating all etSa^mal machinery, and is in direct opposition 
to the recommXipon* of the recent Royal Commission on 
Secondary Ed^^Bm. tbe petitioners request that steps be 
taken to secure ol the Science and Art Department in mwmg 
the appointment m local authorities dealing with science and 
art grants under Clause 7 of the Science and Art Directory, if 
permitted at all, shall act in accordance with the Associadon’t 
recommendations, which are stated to be almost identical with 
those of the Royal Commission. 
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SCIEffTIFIC SERIALS. 

Of the Am*rican MaihtPUituaJ Socuty. June 189S. — 
The regular meeting, held on April 30, was tartly attended. 
In addition to the presentadon of some thirteen pap^ a slight 
amendment was made in the by.lawt to provide for llfe- 
memberthip — The following five papers were read at the meet- 
ing I — Example of a single-valued function with a natural 
bouiuUry, whose inverse is also single-valued, by Prof, Osgood, 
It u first shown that functions exist which arc analytic within 
the unit arcle, which have the unit circle at a natural boundary, 
and which take on no value more than once. Then an expUdt 
example is taken, vis. the series 

^ (a + l}(« + 2) («‘ -T I)(a* + a) ‘ ■ 

where a denotes an integer greater than unity. This example 
IS discussed and illustrated. — Note on Poisson's integral, uy 
Prof. B6cher A non-aitificial proof is given, and the theorem 
generalised by inversion, whence results the theorem. If (x, y) 
IS any point within the circle C, 

(A) where ^ is the angle measured from a fixed circle through 
(.r, y) which cuts C orthogonally to a vanable circle of the same 
sort. Hence is derived the further theorem, given a con- 
dnuous function V, upon the circumference of the circle C, the 
function V(jr, y) defined by (A) throughout the interior of C is 
harmonic throughout C, and loms on continuously to the values 
V, on the circumference [From a theorem of Gauss the value 
of V at the centre (x^, yo) of C is the arithmetic meiui of its 
values on the circumference. If ,V, denotes the values of V on 
the circumference, and ^ it the angle at the centre, wc have 

V{x„y,) = Lp’V^^] 

— On the polynomuls of Stieltjes, by Prof, van Vleck. Such 
a TOlynomial is defined to be one which satisfies the regular 
differential equation of the second order 

*>(j)[ = A ^~* + A, A'-* + . , . ■>• Ar-J ^ _ 
{X~- «,) .. {X - tr) 

— Note on Stokes’s theorem m curvilinear coordinates, ^ Prof. 
A, G Webster — Is continuity of space necessary to Euclid’s 
geometry, by W M Strong The space is that defined : Let 
a real number which can be obtainM from the integers by a 
finite number of ratioiuil operations and extractions of square 
roots be called a quadratic numbtr. A, B, C arc any three 
points not m a straight line. Such that AC and BC are 
quadratic in terms of AB. The points whole dutances from 
each of the three points A, B, C, are quadratic in AB, constitute 
the space (> e quadratic space) In such a imace it is shown 
that figures may be moved about without change of site or 
shape Two other striking peculiarities are — two cTrcumferences 
may intersect in a single point, and a circumference may have 
no centre —A short note on the Steiner points of Pascal’s 
hexagon, by Dr Sn^er, gives a short and simple proof of the 
conjugate nature of M, N with regard to the conic for whKh 
M, N are associated Steiner points (cf. Von Staudt, " Ueber 
die Steiner’schen Gegenpunkte,” CreUe, vol. Ixii.). In this 
proof the author claims that it u clearly shown which of Steiner's 
points are associated as ’’ Gegenpunkte.” — ^Theie are two 
‘ reviews, viz. of the " Cours de GdomArie AnaMiqut of Niewen- 
gloaski,” by Prof. Bdcher, and of Goursat’s “ Partial Difierendal 
Equations,’ by Prof. E. O. Lovett (thirty-five pages).— The 
notes give the mathematical courses for the summer semester at 
the universities of Berlin, Gdttiagen, Lieipsig, Munich, 
Columbia, Chicago, and Harvard.— At the end it given the 
usual list of new publications. 

Symm^i Mauthly Mdtarti^al Magaxina, July.— The 
principal article contains some account, by Mr. Rotch, of the 
recent International Aeronautical Coofmoee at Sttassburg, 
which was well attended. The methods ditcnwwd fi» obtaining 
observations were manned and unmanned baUoons, the captive 
kite-balloon, and kites.— Bf. CaiUetet deeotrlbed his apparatns 
for photographing automatically at fixed invervals a batometer 
in the bmloon im the ground vertically below, so that the 



July 28, 1898] 


NATURE 


3 


height ttnd route of the belloon may be determined He 
alfo exhibited a very sensitive thermometer having a spiral 
silver tube for its bulb soldered lo a glass tube, both Ming 
Mled with the liquid toluene — M, Telsserenc also showed 
a very sensitive self-recording thermometer which is, at 
the same time, almost losetwble to shocks — Mr Kotch 
read a paper on the use of kites, based on the expert 
ments carried on at ’ Blue Hill Observatory The Conference 
recommended their use as being of great value to meteorology 
Trials were made with the kite-balloon, a captive balloon 
which, unlike the ordinarv spherical one, is not driven down or 
carried away by strong winds. It is a German invention, and 
IS used in the army for reconnoitring The Strassburg balloon, 
which is of smaller construction, is the first adapted for lifting 
self-recording meteorological instruments, — Results of meteoro- 
logical observations fortune at Camden Square (London) for 
forty years, 1858-97 Tne mean of all the maximum tempera- 
tures is 71° 3, and of the minimum, 50° 9 The mean rainfall 
IS a inches , in June of the present year the total fall was 
1 1 1 inches only 


SOCIETIES AND ACADEMIES. 

London. 

Royal Microacopical Society, June 15 — Mr K M 
Nelson, President, in the chair — The President referred to the 
loss the Society had experienced m the death of Mr Henry 
Perigal, who died at the advanced age of ninety eight He then 
exhibited and described two old microscopes, one of which, 
made by Benjamin Martin, probably dated from about 1770 
It had two concave mirrors, one of 4" and the other of 9” focus 
The optical part was cunoui, having a fixed back lens in the 
tube which was common to all the objectives, each of which was 
fitted with a lieberkuhn The other was an antique instrument 
with simple lenses fitting into one another to increase the power 
It seemed to be a copy of one made by Mann and Ashcroft 
somewhere about 1740, and was made by Cary He next 
called attention to an excellent lithographic portrait of Prof 
John Quekett, the work of Wm. Lens Aklotis, whose son had pre- 
sented It to the Society — Mr. Frederick Ives exhibited a camera 
iucida which he had devised. It was one he had obtained from 
Messrs Swift, and he had slightly modified it by depositing on 
one of the inside faces of the compound prism a very thin specular 
film of silver, through which it was p^sible to see the pencil 
without having to centre the eye, as was the case where the film 
was opaque with a small hole in it to look through After some 

remarks by Mr. Beck, Mr Swifk said there was a difficulty in 
ceninng the eye in the old form which did not exist in the one 
before them, tM pencil being seen with ease while delineating 
the object under observation The President thought the device 
a valuable one, and preferable to that of a thick film of silver 
with a hole in it — Mr Ives also exhibited a monochromatic 
green screen, consisting of dyed films between two plates of 
gUus, which he thought possessed advantages over liquid screens 
The one now shown would cut off all beyond the F line on the 
blue side, including the ultra-violet, and also all red and yellow 
lo rejdy to an inquiry, Mr Ives said that of coarse the light 
was not strictly monochromatic , it was a mixture of pure green 
in the spectrum at the E line, with some yellow green on one 
side and blue-green on the other —Mr. B. W Priest exhibited 
a huge number of slides of sponges. He said he had brought a 
selection which would be found to be characteristic of the order 
Calcarea and the three sub-orders of Silicea, viz. the Monax- 
omdse, Tetiactinellidm and HexactineUida;, to the last of which 
he directed attention on account of their great beauty. There 
were also some slides of fresh- water sponges —The Secretary 
said there was a paper of great interest, namely, the continua- 
tion of Mr. Millett’s report on the Foramimfera of the Malay 
Archipelago, which being of a venr technical character he pro- 
posed should be taken as read — Ihe President reminded the 
Fellows present that the next meeting of the Society would not 
take place until October 19. 

Mineralogical Society, June ai.— Prof. A. H. Church, 
F.R.S., Vice-President, in the chair —Prof. Miets com- 
municated an account of some minute cubic cgrstids of lead 
developed by the action of acid upon the surface of cast 
lead. These, although too small to m isolated and measured 
individually, were successfully measured by means of the new 
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double circle or “ theodolite ” goniometer, by which all the 
faces of a complicated crystal may be determined in a single 
operation — Mr E G. J Hartley read an account of an analysis 
of Cornish Chalcophyllite, carried out in the Mineralomcal 
Laboratory at Oxford This mineral, hitherto supposed to be a 
baste arsenate of copper and aluminium, he found to contain no 
less than 7 per cent of SO,, which has been overlooked by pre- 
vious analysts, so that Chalcophyllite must now be classed 
among the double arsenates and sulphates — Mr t, F H 
Smith gave a short account of a possible dimorphous form of 
Lauriomte, In general appearance this mineral is very similar to 
Laurionite, but on crystallographic and optical examination was 
found to be monosymmetne. imitating rhombic symmetry by 
twinning , whereas Laurionite is truly rhombic I rom an 
analysis, made on a small quantity of selected material, Mr G T 
Pnor found ihe chemical composition to be the same as that of 
Laurionite — Mr Tutton exhibited a new dilatometer designed 
for the purpose of measuring the thermal dilatation of crystals 
by Fireau’s delicate method In this instrument the expansion 
of the platinum-iridium screws which carry part of the apparatus 
IS exactly compensated by an aluminium block, so that the 
dilatation of the crystal is measured directly, and comparatively 
thin crystals can be employed for the expenments. 

Edimburoh 

Royal Society, July 4 —Lord McLaren in the chair —The 
Gunning Victoria Jubilee Prize for 1893-6 was presented to 
Mr John Ailken, for his varied and important researches in 
the physics of meteorology At the request of the Council, 
the Astronomer Royal for Scotland gave an address on the 
total solar eclipse of January 31, 189C with some account of 
solar observation generally Prof (jopeland began with a 
brief statement of what is now known concerning the sun’s 
constitution, and indicated the lines along which an increase 
of knowledge might fairly be exjiected from observations of 
total eclipses He then described the work his party had beeix 
able to accomplish during the recent eclipse. The photographs 
shown m illustration were chiefly from among those taken by 
himself ond his assistants, and included several of the corona 
and protuberances and some fine spectrograms of the upper 
parts of the photosphere of the eclipsed sun These were 
obtained with an instrument in which quartz prisms and lenses 
were used, and the spectral lines could be traced as far as Q 
A careful examination would no doubt throw light on the heights 
reached by the vanous glowing vapours. The Astronomer 
Royal expressed his deep sense of gratitude to all who, both 
officially and privately, had facilitated hia labours —Dr R H, 
Traauair communicated three papers (i) on a new species ol 
Cephalaspts found by the Geological Survey of Scotland in the 
Old Red Sandstone of Oban , (*) on Tkeiodus Pagei (Powrie) 
from the Old Red Sandstone of Forfarshire ; (3) report on fossih 
fishes collected b> the Geological Survey of Scotland on the 
Upper Silurian rocks of the Lesmahagow district In this 
report four new genera and eight new species of fossil fish were 
described The remains were m a remarkably good slate of 
preservation, and threw a new light on several important 
biological problems Thus cenain scales, which had been 
previously described as sharks' teeth, were proved incontestably 
to belong to forms of Tkthtius ; and these forms also showed 
that Powne’s Ctphaloptens was a Thelodits (subject of second, 
paper) The charactcnstics of the new genera Lanartia and, 
Btrktma were described at length, one pecuIiarUy of the latter 
being the direction of the scales, which was from above down 
wards and forwards, instead of from above downwards and! 
tiackwards, as in Ganottis —Dr W. Aitc)Mson Robertson read 
a paper on the effect of mixed diet as regards salivary diges- 
tion Among the results obtained may be mentioned the fol- 
lowing Porridge, especially if diluted with water or milk, 
was rapidly digest^ Potatoes m a powdered state were also 
easily digested Newly-baked bread was not so rapidly acted 
upon by saliva as stale bread, but the ultimate degree of starch 
conversion was greater in the former than m the latter. 
Alcohol retarded salivary digestion of starch, but not so much 
as infusion of tea. Wines had a marked inhibitory action ; but 
beer aided digestion 

Paris 

Academy of Sciences, July 18 — M Wolf in the chair.—. 
Researches on the relations which exist between luminous and 
chemieal energy, by M. Berthelot An experimental study of 
the action of sunlight upon concentrated mtne acid, iodio 
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•nbydride, hydrogen iodide, and hydrogen bromide, the tabei 
containiM the subttancet under examination being placed in 
faatba of dlftrent nibtUncet. Mixtures of hydrogen with carbon 
dioxide and sulphur were also submitted to sunlight, but with 
Motive results,~On the Tttfnta Lemis from the department 
of Landes, by M. Ad. Chatin. The host of this fungus m 
Fiance, as abroad, is HehoMthtmtaim Results of 

recent borings for cool in the north of France, by M. J Gosselet. 
An account of a senes of borings made in the north of France 
with the view of finding a prolongation of the great Franco- 
Belgian coal basin. The borings were not successful.— Re- 
marKs by M. Albert Gaudry on the scientific work of M Victor 
Lemoine.— M Mosso was elected a Correspondant in the 
Section of Medicine and Surgery in the place of the late M. 
Tholozan — On a theorem of M. Casserat, by M Tzitzdica. — 
On the elastic equilibrium of a pneumatic tyre, by M. L. 
I^ecqrnu. —Telegraphy without wires and collisions at sea, by 
M. Edouard Branly. Although it is quite possible for a trans- 
mitter on one ship to send signals to another furnished with a 
sensitive receiver, great difRcuIties arise when an attempt is 
made to render the action reciprocal, since the same ship must 
be furnished with a powerful transmitter and sensitive receivers, 
and It IS scarcely possible to completely shield the latter from 
the action of the former The arrangement tentatively suggested 
IS that the current working the transmitter should automatically 
enclose the neighbouring receivers in a metallic screen, — On the 
kathode rays, by M P \illard — On a new radio-active sub 
stance contained in pitchblende, by M P Cunc and Mme S. 
Curie Previous researches have shown that the activity of the 
Becqucrel rays emitted by uramum compounds is proportional 
to the amount of the metal present Thu, however, u not the 
case for pitchblende, m which the activity is much greater than 
that calculated from its percentage of uramum Hence arose 
the possibility of the presence of a new substance, to account for 
the increased activity In the separation of the metals as 
sulphides the active material was thrown down along with 
bismuth sulphide ; a partui separation could be effected by 
heating in vacuo at 700 C., the sublimate thus obtained possess- 
ing 400 tunes the activity of uranium. Since no cnemical 
substance out of a large number examined behaves m a 
similar manner, the autnors believe the meui to be a new 
one, and suggest the name of pclontum, from the country in 
which the pitchblende was found. The spectrum exhibits no 
characteristic ray.— Decomposition of calcium and barium 
phosphates by Killing water, by M Georges Viard. — On 
aohyurous-crystaJIised magnesium sulphide, by .M A. Mourlot. 
The amorphous sulphide, prepared by the methodc of Reichel 
or Parkinson, is heated In a carbon boat in the electric furnace ; 
the fused mass thus obtained is crystalline, showing rectangu 
lar cleavages clearly. The crystaihsed sulphide can also be 
readily produced by the tuition of tin sulphide upon magnesqim 
chloride m the electnc furnace.— Exchange of tne halogens in 
the aromatic series, by M V Thomas — Action of bromine 
upon pora-isobutyl phenol m presence of aluminium bromide 
Remarks on the brominauon of phenols, by M. F. Bodioux — 
On the diketones of tetnihydro-,8-oxazol, derived from the 
phenylurethanes of some oxy-acids, by M E. Lambiing —On 
the estimation of phowhonc acid, by M Leo Vignon. Some 
remarks on the criticisms of M, Losne —On the existence. In 
germinated barley, of a soluble ferment capable of acting upon 
pectin, by MM. Em. Bourquelot and H. fl^rissey — On the 
deep-sea Gephyndia collected from great depths, by the 
IravatlUur and Taitsman, by M Louis Route — On the 
attack of the seeds of Pkatedus by CoUetetnehum Ltttdt- 
mulhianum, by M, Edmond Gain. — On the displacement 
towards the east of the water running from the plateau of Lan 
nemezan, by M. L. A. Fabre. — On Uie clinical applications of 
radiography, by M Garngou. 

New South Wales. 

Royal Society, June i —Mr G. H Knibbs, President, 
m the chair.— AergnauUcs, by Lawrence Hargrave. The 
author described at length, with scale dntkring and photographs, 
a lute that under fiivourable circumstances soars horizontally 
and at various acute angles to the direction of the wind. The 
kite 18 of the well-known cellular form, but in addition has a 
bent piece of vulcanite nearly midway between the cells. This 
u called the propeller, and its effect is to create a vortex that 
acu on Its under and concave side. The vortex pushes against 
the propeller in the same manner that the ball of a water nozxle 
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diaws against the orifice from which the water u issuing. The 
kite is heavtly ballaited with lead, and weighs i'9 lbs. for 
every square foot of area. Three methods of soaring were 
described, and eight potnU that require Invettigalion were 
indicated for the g^dance of any one who has the leisure and 
sufficient interest in the subject to assist in the work, The 
paper also cooUincd a short description of a pipe boiler and 
screw engine that is intended to drive a flying machine, and 
also the proposed arrangement of aeroplanes for supporting it, 
with the method of eniunng a safe trial, -rAustralian divisional 
systems, R. H. Mnthews. The author pointed out that all 
tribes of Aattraium aborigines are divided into two ext^mous 
interniarrying groups— the men of one group marrying the 
women of the other group. These tribal divisions have been 
designated organisations or systems, The names of the groups 
may change with the languages of the people m different 
districts, but the ume system prevails in them all. Besides 
this segregation into groups, there la a further subdivisioii 
of the latter into smaller segments, beating the names of 
animals, such as kangaroo, iguana, emu, cmi-fish, frog, &c 
These animal names have been called totems, a word m use for 
the same purpose among the North American Indians Mr 
Mathews then proceeded to give an exhaustive descripuon of 
the rules of marriage and descent established in relation to the 
divisions referred to, selecting examples from various native 
tribes located in districts Widely separated from each other in 
different parts of Australia.— Artesian waters in New Soutli 
Wales, by J W Boultbee The paper described briefly the initial 
efforts at artesian boring in New South Wales, and led im to 
the utilisation of the water for irrigation purposes ; it described 
the work in that direction undertaken oy the Government at 
the Native Dog and Pera Bores It pointed out how the Govern- 
ment was guided by American experience, and referred to the 
areas, soil, water, results, and the revolution effected m some 
of the Stales, and the rapid growth of settlement by means of 
the artesian water supply ; it referred to the gradual awakening 
of the western pastoralists to the benefits conferred. The pro- 
gress of the work m New South Wales, cost, yield of water, &c , 
was tabulated 
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THREE BOOKS OH PRACTICAL 
ELECTRICITY 

The Potentiomeler and its Adjuncts W CUrk 

Fisher, A M I.C^E. Pp x + 194 (London The 
Electrician Printing and Publishing Company, Ltd ) 
The Prinaples of Alternate Current Working By 
Alfred Hay, B Sc , Lecturer on Electrotechnics at the 
' University College, Liverpool Pp \i + 276 + i\ 
(London Biggs and Co ) 

Electric Wiring for the Use of Architects, Unde/- 
writers, and the Owners of Buildings By Russell 
Robb Pp 183 (London and New York Mac 
millan and Co , J896 ) 

M r FISHER’S book is another example of the 
Electrician series of technical manuals, written 
by specialists for those engaged in electrical work Thc> 
generally contain very valuable information which could 
hardly be obtained, except by the expenditure of much 
trouble, from any other source , they are written with a 
knowledge of what is important for, at any rate, the 
practical reader, and they arc illustrated in most 
cases by well-executed drawings of instruments and 
machinery All these meiits Mi Fisher’s book pos- 
sesses It IS clear and concise, and has a distinct first- 
hand value of its own, as the work of one who has him- 
self made the tests and investigated most of the questions 
which he discusses 

The book starts off with a general desciiption of 
potentiometer testing, then theie is a detailed account 
of the Crompton potentiometer, and of batteries and 
galvanometeis suitable for use in the kind of vvoik under 
consideration The galvanometer which receives most 
attention is the so-called d'Arsonval instrument The 
author is quite light in referring to this galvanometer 
as a Thomson (not “ Thompson,” as in the text; or 
Kelvin instrument As a matter of fact the galvanometer 
use of the recorder coil and magnet is, if we remembei 
rightly, explicitly refeiied to in the original siphon- 
recorder patent, and several laboratory workers had found 
the arrangement a very convenient form of galvano- 
meter for various purposes long before “d’Arsonval 
galvanometers” were ever heard of. 

The discussion of standards of £ M F , and especially 
the behaviour of the Clark cell, is one in which Mr 
Fisher has taken a prominent part, and the chapter on 
this subject contains much useful information, especially 
pn the subject of the recuperative power of the cell after 
the passage of a current through it 

Next follow chapters op standard resistances, plaii- 
cum-thermometry, the erection of apparatus, and the 
Crompton potentiometer m use, all of which arc very 
valuable Many practical details, which will materially 
iiacilitate the carrying out of the tests, are given under 
the last two heads. 

The book closes with a historical chapter and an 
account of “bridges” of different kinds. The lattei 
contains a summary of the improvements of the vanous 
forms of bridge for low-resistance comparisons which 
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have been suggested in the course of the work of 
Messrs. Griffiths and Callendar 

This book shows the great advance which resistance 
testing has made during the last seven or eight years. 
It IS apt, however, to be forgotten m these days of 
splendidly arranged and made potentiometers that the 
method is far from new, and 1$ essentially that used long 
ago by Matthiessen and llockin in their careful com- 
parisons made in the early days of electrical testing work 
The ordinary fall of potential method for the comparison 
of resistances is the fundamental idea , indeed, a poten- 
tiometer method with resistance slides was in use in 
Lord Kelvin’s laboratory when the writer was there 
fifteen or sixteen years ago, and other arrangements, 
depending on the same method, were employed as con- 
venience or the work in hand dictated, without any 
idea that they were other than obvious applications of 
electiical principles 

While, as we have indicated, the book is a very valuable 
one, we should like it better if some modes of expressions 
were modified 

'1 he phrase “ tumbled to the fact,” for instance, does 
not seem much of an improvement m brevitv or accuracy, 
or anything else, on the older-fashioned expression 
“ giasped the fact ” 

Then, again, there is here and there a susjiicion of 
smartness, which is no doubt quite superficial, but would 
be better absent 

The author’s historical notes with respect to Poggendorf 
(s/f) are rather curious It appears that after se.iiching 
English books in vain for an account of PoggendoifFs 
work, the author ultimately found the desired information 
in a French electrical dictionary. We had thought the 
editor (from 1824 to 1877) of the Annalen der Physik was 
fairly well known even m this benighted country, and 
that references to his papers and an account of their 
contents were pretty generally available in that great 
and easily accessible work of reference, Wiedemann’s 
“Elektricit.it ” \nd, after all, the French dictionary ac- 
count seems “tole.ive to desiie” Poggendorff did not 
edit the Annalts dc Physique et de Chemie (r/t), but the 
Annalen der Phys/k und der Chemie, with the French 
journal AnnaUs de Chtmie et dc Physique he had nothing 
tu do 

These are, however, slight blemishes in Mr Fisher’s 
book, and we hope they will be all cleared aw.iy very 
shortly in a new edition 

Mr Hay’s “Alternate Current Working” is a very 
good book indeed It gives in very moderate compass 
an exceedingly valuable digest of most of the facts and 
theoiies of alternate working which it is necessary that 
students should know The treatment is generally clear 
and elegant, and well elucidated by graphical represent- 
ation of theoretical and experimental results. 

The first chapter deals with the graphical repieseiit- 
ations of functions and elementary trigonometo’ > the 
second with scalar and vector quantities, simple har- 
monic and other periodic functions. 

In the next chapter the subject proper of the book is 
entered on, and it is then in the succeeding chapters 
developed and discussed, in us theory and practical 
applications, in a very complete and satisfactory way. 
The enumeration of a few of the chief topics will give 
P 
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some general idea of the scope and purpose of the work 
After a general treatment of alternating currents, chiefly 
following the law of sines, the practical measurement of 
power in alternating circuits, the effects of phase dis- 
placement, effects of capacity, displacement currents, arc 
all dealt with Then the tiansformer is introduced by 
(1) a chapter on mutual inductance, in which the theory of 
some important cases of mutually influencing currents is 
explained, and the rationale of the growth of the current 
in the outer layers of a conductor and its penetration in- 
wards are touched upon, and (2) a chapter in which the 
very important case of two mutually influencing circuits, 
containing simple harmonic electromotive forces, is very 
well explained by means of vector diagrams. 

Here we may incidentally remark that we very much 
prefer on the whole the analytical treatment of this kind 
of problem, supplemented by a full graphical exhibition 
of the results, to an attempt to give a graphical treat- 
ment purely of the subject The analysis is easy enough, 
if only people will concentrate their attention on the 
thing to be understood, and generally be at a little real 
trouble The purely graphical process is somewhat 
fatiguing after all, and, while the student may under- 
stand a discussion of such a problem as this, he is not 
likely, unless he obtains some skill in analysis, to be 
very self-dependent in new questions which may arise 
A great deal of Che girding at mathematicians and ex- 
alting of so-called common-sense and practical methods 
of treatment (often only illustrations of results otherwise 
to be demonstrated) is the veriest clap-trap 

However, of anything of this kind there is not a trace 
in Mr Hay’s book , on the contrary, no difficulty is 
shirked, and he takes a course which, whether we think 
It the best or not in all cases, has been suggested to him 
by experience gained in the efficient school of electrical 
engineering of which he is in charge at Liverpool 

The running of alternators 1$ next entered on, and 
synchronous motors, and single phase and polyphase 
currents, and induction motors generally, with the 
measurement of power in polyphase circuits, conclude 
the book. 

Want of space prevents our giving a fuller appreciation 
of this unpretending but very scientific and accurate 
little book It IS in all respects a piece of good work, 
and has already proved, we doubt not, thoroughly 
acceptable to students. 

Mr Russell Robb’s treatise on electric wiring gives a 
useful account of systems of distribution, methods of 
wiring, and the code of rules for electric wiring now 
accepted by underwriters throughout the country The 
first two chapters on the electrical units. Ohm’s law, and 
such subjects, seem to us for the most part unnecessary 
The explanations and analogies are very briefly and 
somewhat vaguely stated, and an elementary knowledge 
of -these subjects on the part of the reader had better 
have been taken for granted. Certainly it is not here 
given, and the only effect the generalities stated can 
have will be to lead the ordinary business man, e g. the 
town councillor interested in an electric lighting scheme, 
to delude himself into fancying he knows what cuftent, 
electromotive force, and resistance really signify How- 
ever, Mr. Robb has done a very useful thing in printing 
the other parts of his book. The style and get-up of the 
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book are very good, though the sire of page, paper, &c , 
do not strike us as very well chosen. A smaller page, 
thinner paper, and flexible covers, with excision of the 
introductory matter referred to above, would have given 
a much lighter and more convenient book to carry about 
for reference when wanted A. Gray 


THE ANGORA GOAT 

The Angora Goal j and a Paper on the Ostrich By 
S. C Cronwright Schreinei 8vo. Pp. xv -I- 296 ; 
illustrated (London Longmans, Green, and Co , 
1898) 

N O one taking up this little volume and looking 
merely at the cover would have the slightest 
intimation that it included a chapter on ostriches, and 
since some of the notes contained therein are of con- 
siderable interest, it is well that its existence should be 
noted Another surprise is the absence of either preface 
or introduction, although, perhaps, the book is none the 
worse for the omission 

When a work commences with references to popular 
natural histones as the sources of the scientific inform- 
ation, It may be taken as a general rule that the author 
IS insufficiently acquainted with his subject, and is a 
stranger to the methods of zoological research Athough 
thus handicapping himself at the start, Mr Schreiner 
very soon shows that he has a complete grasp of all the 
essential facts connected with the Angora goat and its 
relations to other wild and domesticated breeds, both 
from the point of view of the naturalist and from that of 
the agriculturist and the manufacturer. And he has 
succeeded in producing a work which cannot fail to be 
of considerable interest to all those intereste d in the 
origin of our domestic animals 
Since Darwin’s time, it must be confessed that the 
attention devoted by naturalists to domesticated animals 
has been of the very slightest , and this is distinctly to 
be regretted, since there seems little doubt that much 
IS to be learned from them concerning the capacity for 
variability in species And here it may be mentioned 
that a gallery eiehibiting the different breeds of domest- 
icated animals is a desideratum in this country If it 
cannot be attempted in the British Museum, it might be 
commended to the attention of the Royal Agricultural 
Society 

To return to our subject, the author is quite orthodox 
in accepting the descent of the domestic breeds from the 
Persian wild goat {Capra hircus cegagrus^ as it may well 
be called), and rejecting the markhor heresy. He next 
proceeds to show that there is no decisive evidence as 
to when or where the wild goat was first domesticated, 
but that there is great probability the Angora breed is 
one of considerable antiquity. 

“ It seems quite clear,” he writes, “ that from remote 
times the mohair goat developed in the region of Central 
Asia Minor, and gradually became localised there, the 
territory which it occupied eventually being restricted to 
that portion which pre eminently suited it, the region 
round Angora, until at last the pure-bred animal was 
found only there. A continuous course of in-breeding. 
through a long period of time, fixed it true to type, ana 
made it eventually a thoroughbred 1 but this also made 
I It small and delicate.” 



August 4, 1898] 


NATURE 


315 


The author also quotes several writers who have 
pointed out that the climate of Angora exhibits a re- 
markable tendency to the development of a silky coat 
in animals of several kinds, this tendency displaying 
itself among cats and greyhounds, as well as in the 
goats. Very interesting is his suggestion that the so- 
called mohair of the Angora goat really corresponds to 
the under-fur or “ pashm ” of the wild goat, the ordinary 
fur of the latter being represented by the “kemp” of the 
former If this prove to be well founded, it would be 
decisive for the origin of the domestic breeds from the 
wild goat, in contradiction to the markhor {Capra 
falconerf), since under-fur is not developed at all in the 
latter species 

Although It IS considered probable tliat the Angora 
originally formed a single pure breed, there is evidence 
of subsequent crossing with the common Kurd goat, by 
means of which several sub-breeds have resulted, one of 
them being now hornless Crossing seems also to have 
taken place with a local breed descended from the well- 
known shawl-goat of Kashmir. 

After several chapters devoted to the extent and value 
of the mohair trade in Turkey, the author comes to what 
appears to be the chief subject of his work, namely the 
first importation of the Angora into Cape Colony, and 
the subsequent dev elopment of the South African mohair 
trade First of all, in 1725, the experiment was tried of 
introducing Kashmir goats into the Cape, but it turned 
out a failure , and probably this was fortunate, since, in 
the first place, it 1$ a much less valuable animal than 
the Angora, having only a comparatively small quantity 
of “ pashm ” at the roots of its long hair, and, secondly, 
there is a strong probability that even this would dis- 
appear under the influence of a hot climate Of Angoras 
the first importation took place in 1838 , and it is prac- 
tically to a single female and her one kid that the exist- 
ing stock owes Its origin To improve the crosses thus 
produced between the Boer goats and the Angoras, fresh 
importations have continued from time to time from that 
date up to 1896 ; and some idea of the value attached to 
high-class blood may be gathered from the fact that no 
less a sum than 450/ has been paid for .a single pure- 
bred ram, and 205/. for a ewe Unfortunately, with 
some of the importations, pleuro-pneumonia was intro- 
duced into the Cape, and, with the usual virulence of 
such diseases in a new field, played terrible havoc with 
the flocks. Inoculation and other remedies seem, how- 
ever, at last to have pretty well stamped out the plague 

In a later chapter statistics and tables are given show- 
ing the value of the Cape trade in mohair and goat- 
skins from the year 1857 to the present time. Of the 
former commodity the maximum value appears to have 
been reached in 1895, when the sum realised was 
710,867/. , while in the latter 1890 was the record year, 
the declared value then being 142,435/ The two final 
chapters on the Angora are devoted to its importation 
into the United States and Australia respectively. In 
the States, although the number of goats in comparison 
with the population is relatively small, the trade seems 
to be in thriving condition Not so in Australia. 

“ Apart from the suitability or otherwise of Australia 
to Angora goat farming, the failure to establish the 
industry there is amply accounted for by the fact that 
NO. 1501, VOL. 58] 


Australia is so perfectly adapted to sheep ; so that the 
question is, after all, not so much whether the Angora 
will thrive and pay. but whether it will thrive and pay 
better than the Merino Goats and sheep never do 

ually well on the same veld , that which is peculiarly 

apted to the one never suiting the other nearly so 
well ” 

Did sp.ice permit, many more equally interesting 
extracts might be taken from Mr Schreiner’s work. To 
many of our readers, as to his reviewer, the extent and 
value of the mohair trade will doubtless come as a 
revelation, and since everything relating to the prosperity 
and wealth of the empire ought to be of interest to every 
patriotic Englishman, the book may lay claim to a wider 
circle of readers than might at first sight be attracted by 
its title. 

From mohair to ostrich feathers — another important 
article of British African trade— is a wide jump, but the 
portion of the book devoted to this subject is of so much 
interest, that a few words must be guen And here the 
interest is not so much from the commercial as from the 
natural history point of view Mr Schreiner strongly 
combats the generally accepted theory of the polygamous 
habits of the ostrich 

“Every authority,” he writes, “that I have consulted 
holds that the ostrich is polygamous, but the evidence 
against polygamy is very strong a pair make the nest , 
the hen lays all her eggs (a full sitting) in that nest , the 
hatching of the eggs and the care of the chicks are 
shared equally by cock and hen , the cock loses his 
sexual vigour, and leaves his attention to the hen, soon 
after beginning to sit , and one hen to a nest yields the 
best results ” 

It IS true that nests are frequently seen in which two 
or more bens are laying, but the author believes that 
such hens have been unable to obtain a mate for them- 
selves, and have attached themselves, noUm voiens, to 
one already provided with a partner In such a nest 
the eggs get shifted about and never receive regular 
incubation, with the result that few or no chicks are 
hatched , this alone forming a strong argument against 
polygamy being the normal habit. Furthermore, it is 
added that travellers frequently mistake large chicks for 
hens, thus asserting polygamy when it is non-existent 
The conclusions of one who has had such unusual oppor- 
tunities of observation should, to say the least, receive 
the most respectful attention on the part of stay at-home 
naturalists. R L 


ASTRONOMICAL RELIGION IN EGYPT. 
Creation Records discovered in Egypt. By G bt Clair 
Pp XII -^ 492 (London . Nutt, 1898 ) 

T he idea that the religious observances of the 
Egyptians were founded upon facts of astronomy 
deduced by them is very old, and almost every text of 
any length which is published affords additional proof of 
the substantial correctness of the idea ; it could, in fact, 
hardly be otherwise Since the visible emblem of the 
great god of the early Egyptians was the sun, and since 
the representatives of the lesser gods were the moon and 
stars. It follows that every religious ceremony which w'as 
celebrated publicly in Egypt must have had reference to 
the conditions and movements of the celestial bodies 



NATURE 


[August 4, 1898 


316 


It is quite easy to recognise certain evident proofs of this 
fact, such as the drawing along of a model of the boat of 
the sun in a procession to typify the sun’s course in 
heaven, or the drawing of the boat of the god Seker 
round the sanctuary at dawn in imitation of the sun’s 
motion, but many other equally evident proofs are not so 
easily explained We know tolerably well what cere- 
monies were performed, but we know not the why and 
the wherefore. In making inquiries into such difficult 
matters it is important to remember that the knowledge 
of astronomy possessed by the Egyptians has been 
greatly overrated, just as their knowledge of mathematics 
has been, from tune immemorial, over-estimated , they 
probably knew more of both subjects than the rest of 
the world in the early period of their history, but the 
limits of their exact knowledge were reached tolerably 

No better proof of this statement can be found than in 
the excellent essay of Sir Norman Lockycr, entitled the 
“ Dawn of Astronomy," a work which has not received the 
attention which it deserves from certain Egyptologists 
It IS, however, unnecessary to repeat here the de- 
ductions which he has carefully drawn from carefully 
ascertained facts Two of the most important results of 
his work are the certainty with which we may now accept 
the conclusions that astronomical religion in Egypt dates 
from a period which may be measured by thousands of 
years, and the discovery of the principles which guided 
the Egyptians in planning the sites of their temples from 
Memphis to the Suddn 

Passing from general considerations such as these we 
come to Mr. St Clair’s book on “Creation Records 
discovered in Egypt,” wherein we have the first fruits of 
fifteen years’ systematic study of mythology, and an 
attempt to construct methodically the mythology of the 
Egyptians Mr St Clair claims, and claims rightly, 
that it was impossible to understand Egypt’s religion and 
mythology until the various documents which the 
Egyptians themselves wrote on these subjects had been 
studied and translated , but the question which natur- 
ally arises IS, Have enough of these documents been 
studied, and have they been correctly interpreted ? Mr 
St. Clair does not pretend that his work is final, and 
therein is much to be commended ; but beyond doubt 
It shows great industry, and a catholic use of autho- 
rities and wnters which is not commonly to be found 
in the book of a man who is attempting to promulgate 
a theory, however sound or however learned. He has 
read, apparently, everything which he thought would 
bear upon his subject, and has fitted a number of facts 
together with considerable ingenuity , more than this, 
he states his conclusions and deductions with modesty 
Of course many of his conclusions will be combated 
with vigour, and many will be rejected off-hand ; still the 
whole book is suggestive, and much of it will be ac- 
cepted by students of astro-theology. The great store- 
house from which Mr St. Clair has drawn is the " Book 
of the Dead,” and it will astonish many to see what an 
extraoittmary collection of facts he has deduced from it , it 
IS, however, a pity that he did not make more use of the 
early version of the work such as we find on the coffins 
of Amamu and the Mentu-heteps. 

After a table of the Egyptian dynasties, and chapters 
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on the Calendar and its relation to Egyptian Myths, we 
have a senes of essays on the gods, the N ile, the reign 
of RS, celestial cities, ^c , these are followed by another 
series of short chapters on the Cremtion, Deluge, Con- 
fusion of Tongues, and the doctnne of a future life, 
which many readers will think the most interesting part 
of the book. 

Certain omissions are in places noticeable Thus in 
the section on the Creation (p 420 f ) we notice no 
account of the story of the Creation as told in the papyrus 
of Nesi-Amsu , the belief in the necessity of eating the 
scarab.eus in order to obtain children, which exists to 
this day m the Sud&n, ought to have been discussed It 
IS interesting to point out also that as Thoth was held to 
be a healer of diseases, so also was the ape, which repre- 
sented him and was sacred to him, and that this idea of 
the ape’s powers is extant in Egypt to the present day. 
Barren women have been seen to pass their bodies over 
Egyptian statues of apes, and to pray at the same time 
that the disease of barrenness from which they were 
suffering might be done away by these means , Mr St 
Clair might have instanced several survivals of this 
nature On p 96, for M read liA/if , and to the hve con- 
stituent parts of the body and soul there enumerated 
add ren, “ name ” , Hu, “ intelligence ’’ , sekhem, “ form ’’ , 
and i\b, “ heart ’’ 


PSYCHOLOGICAL SCIENCE 
Psychologic als Erfahrun^swi^senschajt. HyH Cornelius 
Pp V -1- 445 (Leipzig B G Teubner, 1897) 

Primer of Psychology By E B Titchener Pp ix 
+ 314 (London Macmillan and Co , Ltd New York 
The Macmillan Company, 1898 ) 

Outlines of Descriptive Psychology By G T. Ladd 
Pp XI + 428 (London Longmans, Green, and Co , 
1898) 

Versuch einer Darstellung tier Empfintpungen By W 
I’rzibrani Pp 28, with five plates (Vienna Alfred 
Hblder, 1898 ) 

T he marked difference in contents and tone of the 
four works before us is a striking proof of the 
extent and variety of the topics embraced m the modern 
science of psychology By far the most original and im- 
portant of the four is the work of H. Cornelius, which 
treats the problems of psychology, in the mam, from the 
epistemological point of view, with unusual carefulness of 
statement, and still more unusual luudity of style The 
author is clearly familiar with the recent literature of the 
subject, English and French as well as German , but 
the writers whose influence is most clearly traceable in 
bis treatment of his material are both Germans, Avenarius 
and Mach. The author's attitude towards the mam 
problems of psychological science may be briefly sum- 
marised as follows — Psychology, as the science of 
“psychical facts," 15 the only possible basis of a sound 
general philosophy. Its special task is, by describing 
those psychical facts in the simplest possible terms, 
to explain the growth and meaning of the more or 
less artificial and complicated hypotheses which we 
frame to ourselves in every-day hfe, and in scien- 
tific reflection, about the nature of the world In 
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pursuance of this task Mr Cornelius first devotes 
a chapter to the question, “ What are the ulti- 
mate elements into which mental processes can be 
resolved by analysis '> ” and then proceeds to trace in 
detail the formation of derivative psychical products of 
ever-increasing complexity In this way he passes in 
review, one aAer another, all the most important con- 
cepts of physics, assthetics and ethics. The most 
noticeable feature of the chapter on the elementary pro- 
cesses IS the admission of " ideas ” by the side of sens- 
ations as a distinct class of primitive mental facts It 
IS significant that the two best “ Psychologies ” of recent 
years, those of Stout and Ebbinghaus, agree in this 
rejection of the old theory that an “ idea ” is merely a 
weaker “ impression ” Among the many admirable 
things in Mr. Cornelius’ work, which space will not allow 
me to mention in detail, specially admirable are the 
careful and elaborate account in Chapter ii of the growth 
and meaning of the concept of objective existence and 
the discussion of the concept of “ truth ” in Chapter vi. 
Mr Cornelius’ philosophical position is, as becomes a 
follower of Avenarius, one of “naive realism” , that is, 
he contents himself with explaining how the plain man’s 
ordinal y notions of objective existence, of things and of 
causes, naturally arise from the workings of the psycho- 
logical mechanism , and he abstains from any metaphysical 
theories as to the agreement or disagreement of these 
notions with “reality” Perhaps it may be necessary to 
remark, for the benefit of any one to whom the term is 
new, that “nahe realism" is, in fact, almost the same 
doctrine as the “ idealism ” of Berkeley’s “ Three 
Dialogues ” 

Physiological psychology falls outside the scope of 
Mr Cornelius’ treatise, and is explicitly relegated in his 
introduction to its proper place as a useful appendage to 
the direct investigation of mental phenomena , he has, 
however, some ingenious remarks on the “ambiguous” 
character of the relation between stimulus and sens- 
ation which challenge the validity of current methods 
of formulating the results gained by the “method of 
just perceptible alterations” His contention, which 
certainly seems reasonable, is that as the position of the 
“ Unterschiedschwelle ” in any series of experiments 
depends largely upon the direction in which the changes 
of stimulus have been taking place, it is not permissible 
to assign to it a value derived by taking the arithmetical 
mean of the values obtained by varying the stimulus in 
both directions. 

Prof TitchenePs “Primer” is a brief and brightly- 
wnttcn account of the main facts of psychology as seen 
by a disciple of Wundt, and is better adapted than any 
work which has as yet come into the present reviewer's 
hands to serve as a first book for the beginners for whom 
It IS designed Two most excellent features of the little 
book, from this point of view, are the price list of psycho- 
logical apparatus, and the oAen singularly ingenious 
problems and exercises appended to the various chapters 
for home or class work As was to be expected from 
Prof Titchener, the standpoint adopted throughout is 
that of the new “ expenmental ” school. Here and there 
one may notice httle points of deUil, which it i$ to be 
hoped the author will improve in a second edition. For 
instance, the statement on p 40, that “colours” are 
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“ really mixtures of pure colour and brightness" seems 
to involve a confusion between colour as directly per- 
ceived (psychological colour) and the physical and 
physiological conditions of colour perception Again, 
the treatment of “ Weber’s law,” on p 50, is so brief and 
meagre as to be rather harmful th.an helpful to a 
beginner. There should surely have been some attempt 
to explain to the beginner what is meant by saying that 
a certain sensation of pressure, 2P, is double another 
sensation P In asserting, with rather more confidence 
than the ascertained facts seem to warrant, the existence 
of special “pain-spols” in the skin, as well as in ex- 
tending the conception of association to cover virtually 
the whole ground of mental synthesis, Prof Titchener is 
presumably following the lead of his master's “ Physi- 
ologische Psychologic ” There is also, perhaps, an excess 
of loyalty in the adoption of the Wundtian theory about 
the functions of the frontal lobes fp 90-91) These 
however arc, after all, very minor blemishes in a work 
which IS on the whole admirably adapted for interesting 
the young student in a difficult and to some extent 
repellent subject. It should perhaps be mentioned that 
the present work is quite independent of the authoPs 
“ Outlines of Psychology ” 

Prof Ladd’s “ Outlines of Descriptive Psychology ” 
covers much the same ground as Prof Titchener’s little 
book, and is addressed to the same class of re.iders As 
compared with Prof Titchener, Prof Ladd can hardly be 
recommended to the beginner as a good master His 
style IS difficult and slightly v erbose, while the comparative 
paucity of experimental detail and the constant reitera- 
tion of vague qualifying phrases, like “ as it were,” “ so 
to say,” suggest that he does not always feel quite sure of 
his ground. The fact is there is far too much for the 
beginner in Prof Ladd’s “ Outlines " 1 here is a good 
deal of implied metaphysics which can only puizle a 
young student, and even apart from the metaphysics, 
which are probably unconscious, some of the more com- 
plicated psychological problems are dealt with in a way 
that IS .at once too difficult for the beginner, and too 
short and easy for the advanced psychologist. It would 
for instance, have perhaps been better in a work designed 
as a first book for beginners, to say nothing about the 
controversy between “nativist” and “empiricist” views 
of space-perception , but, if the matter was to be intro- 
duce at all, a view that has the support of such authori- 
ties as Stumpf and James, should not have been dismissed 
with the curt reflection, “this view is . . obviously 
false” Prof. Ladd is perhaps at his best in one or two 
of the later and more specially philosophical chapters, 
notably in the last of all, which contains, besides a good 
summary of the ascertained facts about brain localisation 
—in which, however, Flechsig is rather disrespectfully 
treated — a really excellent defence of the popular view of 
the relation of mind to body. 

The posthumously published little pamphlet of W. 
Przibram is devoted to an attempt to construct a inathe- 
matical theory of sensation by means of the symbol 
*(= V-i) and Its successive powers Of tlie value of 
Mr. Przibiam’s tract as a contribution to mathematics, 

1 am hardly competent to judge , the singular arbitrari- 
ness of Its psychological assumptions seems to nae to 
depnve itpf any serious significance for the psychologist. 
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The values of the successixe powers of i of course recur in 
sets of four ; consequently the author boldly affirms that 
there are only four classes of sensation, and that sens- 
ations of temperature arc identical in kind with sensations 
of pressure, and smells with tastes Pam and pleasure 
( Wollust) appear as opposite special qualities of touch, 
and are equated with the taste pair bitter-sweet, and the 
sound pair € - b) So again the antithesis red-green is 
said to correspond to cold-hot and c - g 

It IS hard to believe that a mathematical theory which 
involves these and numerous other equally unmeaning 
assertions can be turned to any serious account by 
psychologists. A E. Tayi or 


OUR BOOK SHELF 

Elementary Practical Zoology By Frank E Beddard, 

M A (Oxon ), F R S. Pp vi 210 , with 93 illus- 
trations (London Longmans, Green and Co, 1898 ) 
This little book is written as a guide to the elementary 
zoology required by the Science and Art De^rtinent 
There already exists at least one work designed for this 
special purpose, and several others more or less adapted 
for these examinations Most of these have been written 
by men who though teaching zoology can hardly claim 
to be specialists in this subject , consequently, on coming 
across a book written by such a well-known zoologist as 
Mr Beddard, one naturally expects that the work will be 
something out of the common We are afraid that any 
one taking up this book with such expectations will be 
disappointed , for although this book may be better than 
those already in existence, we do not consider that Mr 
Beddard has done either himself or the subject justice in 
It, the book having the appearance of being turned out 
in a hurry and without due care 

In spite of Mr. Beddard’s remark we still believe in 
Huxley’s method of working from the known to the 
unknown, and should rather have seen the book com 
mence with the frog than with the amceba 

One of the most disappointing portions of this book 
18 the chapter dealing with the earthworm Mr Beddard, 
as IS well known, is perhaps our greatest authority on 
the Oligochasta, and one consequently expects that this 
chapter would be very superior , but even here we find 
evidence of want of care, the very illustrations being 
bad The first one (Fig 9), stated to be a side view of 
the worm, is really a latero-ventral view, and what the 
row of seta; on the left margin of the figure are is 
difficult to imagine , they do not tally with the de- 
scription, nor do they exist in any of our common 
earthworms Figs 12 and 13, too, are curious com- 
binations of the anatomical characters seen in Lumbneus 
and Allolobophora, two worms that have been so long 
confused in the practical text-books ; but the author 
does not state that they are combined figures, and the 
student will look in vain for the origin of the lateral 
oesophageal vessel on the twelfth segment, or for six 
“hearts” in a worm with three pairs of calciferous 
glands. 

So throughout the book we find this lack of care 
in the preparations of the illustrations, which latter 
should be of the greatest importance m a practical 
text-book, and especially in one in which the author 
frequently states that a description of a given set of 
organs is unnecessary as the illustration will explain the 
facts. 

Some of the figures are combinations from several 
published by well-known teachers, a^tf uring the process 
of combination they have suffered considerably ; so much 
so, that the originators will hardly care to see their 
names attached to them. In the diagram of the vascular 
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system of the frog, after Howes, the anterior abdominal 
IS represented as entering the liver ouite independent of 
the hepatic portal system, and the latter is indicated in 
part as joining directly with the inferior vena cava. 

We have yet to learh that the teeth on the radula of 
the snail are calcified, and that the rabbit has only one 
deciduous premolar on either side of the lower jaw. 

We have only drawn attention to a few of the errors 
which occur in this work, and we cannot congratulate 
Mr Beddard on its production In our opinion the more 
elementary a book is the more correct should be its facts, 
and the greater should be the care expended on it 

M F. W. 

Elementary Conics By W H Besant, Sc D , F.R.S 
Pp 176 (London ■ George Bell and Sons, 1898 ) 
Examples in Analytical Conics for Beginners By 
W. M. Baker, M A Pp 87. (London George Bell 
and Sons, 1898 ) 

Of these two volumes of the “ Cambridge Mathematical 
Series,” Dr Besant's book is practically a reprint of the 
first eight chapters of his “ Conic Sections treated 
Geometrically,” which has for so many years held its 
ground as a favourite text-book among teachers 
“ Geometrical Conics ’’ seems to be rather less “ the 
fashion” now than it was formerly, and we hope that 
the present issue, containing all the more important 
propositions in a small compass, will encourage students 
in looking up geometrical proofs instead of trusting too 
exclusively to the often cumbrous and ill-undcrstood 
methods of coordinate geometry 

Mr Baker’s collection of examples, though intended 
primarily for the use of .Sandhurst and Woolwich candi- 
dates, will be welcomed by University students as well 
Most beginners in coordinate geometry find the want 
of a thorough drilling in simple examples which are 
straightforward applications of book-work, before they 
can fully grasp the significance of the principles involved 
Such exercises this book is intended to supply , but 
perhaps the most useful feature is the set of questions on 
“ book-work,” as these cannot usually be found in any 
text-book G. H B. 

Dobbids Horticultural Handbooks Edited by William 

Cuthbertson Pansies, Violas, and Violets By Charles 
Jordan, John Ballantyne, Jessie M Bumie, William 
Cuthbertson Pp 102. (London Macmillan and Co , 
Ltd., 1898 ) 

To all who grow for pleasuie or profit the delightful 
flowers treated of in the book under review, the present 
work IS to be recommended In the space of about a 
hundred pages as much information regarding the evolu- 
tion of the various vaneties of the flowers, their botany, 
the methods of growing for the garden or for exhibition 
IS -given as is likely to be necessary for most readers. 
And the sentimental side is not overlooked, for some 
thirteen pages are devoted to the poetry of the subject, 
short extracts from the writings of various poets being 
gathered together in praise of the flowers under con- 
sideration. The work is illustrated by several very clear 
wood -engravings. 

The Mechanical EngineePs Handy Office Companion. By 
Robert Edwards Pp viii -I- 7a (London Crosby 
Lockwood and Son, 1898.) 

This small book is what it professes to be, viz a “ handy 
office companion,” giving, as it does, in a succinct form a 
variety of information likely to be required by mechanical 
engineers in their every day office work. At the end of 
the volume appears a somewhat invidious list of books 
on mechanical engineering, and allied subjects, which the 
author recommends to his readers We miss from the 
list the titles of very many books which we should have 
thought mented inclusion as much as several to which 
attention is called. 
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LETTERS TO THE EDITOR 

I'TAt Editor dots not hold ktmself rtsponnbU for opinions ex- 
pressed by hts correspondents Neither can he undertake 
to return, or to correspmid with the writers rejected 
manuscripts intended for this oi any othei pa>t of Nature. 
No notice is taken of anonymous communications ] 

Metargon and the Interplanetary Medium 

THKclctection of metargon, and the statement that its spectrum, 
at all events, closely agrees with the Swan sjieclrum, seems to 
possess a very great interest for the physics of our solar system 
It gi\ea a new and expected support to the assumption of an 
inter))lanetary atmosphere, which, as I shortly hope to show, 
will enable us to indicate the solution of most problems relating 
to the comets, and probably, also, to the sun. 

This medium, which gives the acetylene bands together 
with the cyan-bands, is already known through different 
observations — 

(t) In the absorption spectrum of the sun 

(2) In the emission spectrum of the highest beams of the 
corona (Tacchini) 

(3) In the spectra of all comets, traversing all parts of the 
interplanetarian space 

(4) In the occluded gases of meteorites 

(5) Now, at last, as a constituent of the atmosphere of the 
earth 

The last observation completes the foregoing series, so that 
we can say that this medium now is found everywhere , as we 
should expect to find it, if it really forms a common atmosphere 
to our planetary system J R Ry dhkko 

Lund, July 2l 


Metargon 

Pros Schuster in his last communication on “The Sjiec- 
Irum of Metargon” says, “taking the spectroscopic evidence l>y 
Itself, It points in the direction that the gas under examination 
IS a compound of carbon either with argon or with a so far 
unknown body.” 

This observation has reference to the gas obtained by the 
volatilisation of a “ white solid," amounting to about l per 
cent , which separates during ihe liquefaction of argon, as 
stated by Prof Ramsay and Mr Travers in their Royal Society 
papers on the "Companions of Argon ” “ The argon separated 
IS a liquid, but at the same time a considerable quantity of solid 
was observed to separate parlially round the sides of the tube, 
and partially below the surface of the liouid ” Further, 
“ inasmuch as the gas differs very markedly from argon in its 
spectrum and in its behaviour at low temperatures, it must be 
regarded as a distinct elementary substance, and we therefore 
propose for it the name ‘metargon ’ It would appear to hold 
the position towards argon that nickel does to cobalt, having 
approximately the same atomic weight yet different prtiperties ” 
Now, a year ago Lord Rayleigh was kind enough to allow me 
the use of a sample of pure argon for the purposes of liquefac- 
tion The gas, amounting to about 250 cc , was enclosed in a 
sealed bulb to which was attached a narrow quill tube for easy 
condensation in liquid air 1 have repeatedly liquefied this 
sample, and hate always obtained a perfectly clear fluid argon 
free from turbidity, opalescence, or any solid matter In pre- 
vious papers I have shown that a very small fraction of a per 
cent of gaseous impurity, which separates as a solid in the 
presence of a liquid, can be delected m this way Thus o 04 
per cent of carbonic acid in dry air gives an opalescent liquid 
when similarly treated, and the same thing occurs with oxygen 
containing less than o 1 per cent of chlorine It would, ind^, 
be Strang if anything like i per cent, of a gas giving a white 
solid at the temperature of liquid air could under similar circum- 
stances esc^ detection if present in Lord Rayleigh’s sample 
of argon The question, then, is. Where can the metargon of 
Prol Ramsay and Mr Travers lie? Jamk-s Dewar 

Royal Institution, August i. 


• Liquid Hydrogen 

In a previous letter I said Mr Hampson’s “ atHmpt to justify 
going behind my back in his relations with a member of the staff 
of the Royal Institution is a too transparent subterfuge to reguire 
further comment,” and if I had not reason to feel the necessily 
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of the use of cautious language when using your columns, I 
should have employed even stronger condemnatory terms 

Considering Mr Hampson was not seeking from the Royal 
Institution some general scientific information, but experimental 
help to improve upon methods of research in which I was 
actually engaged, and to which my assistant must necessarily be 
privy. Ins proceedings were utterly indefensible 

Now Mr Hampson tries on a Jut ther justification by pointing 
to the position of the person who introduced him to the 
“ member of the staff " 'W hen Mr Hampson gives the name 
of the “senior partner,” I will he in a position to judge 
whether that gentleman’s acquaintance with me was such as 
to fairly warrant him in transferring the introduction to the 
professor 

In the meantime the question remains. Why did Mr Ilamp- 
son, like other persona of University standing desirous of 
sjiecul knowledge or help in the jvissession of the Royal Insti 
tution Chemical Department, not address me in a manly way 
ami request an interview ? If he could not write, then why did 
he not call and send up his card ? Why this pretended necessity 
for an introduction from a superior person of “ familiar aiquainl 
ance" as a preliminary to a “ confident hope of gaming" my 
“ attention directly ” ? Yet this punctilious gentleman suggests 
in extenuation that he entertain^ ihe (Xissihility of a " ihame 
meeting” with me here How considerate of my position ' 
The course of action Mr Hampson succeeded in carrying out 
was .admirably adapted to create antagonism Ijetween the 
professor and his assistant 

Mr Hampson now says “ It is strange Prof Dewar, having 
himself published his belief that his assistant is capable of 
being ‘got at’ by a complete stranger, should in the very next 
line attach some importance to that gentleman’s account of the 
transaction ” This is, in other words, a covert suggestion 
that my assistant s veracity is not comparable with his own 
Had my assistant ever dreamt that what I regard as a far too 
urccipitate kindness to a ‘‘ complete stranger ” would ultimately 
be used as material to support an attack upon the character of 
the professor and the credit of this Institution, I do not doubt 
for a moment he would have acted with more dignified reserve 
and cautious consideration , in spite of Mr Hampson's per- 
suasive influence and the tempting allurement of the intro 
duclion from the “ senior partner of a large chemical firm in 
London of ihe highest standing " 

Verily no man can serve two masters at any time, far less 
when Ixitli are engaged on Ihe same research If conduct like 
this, which Mr Hampson has the boldness to charactense as 
“simple and straightforward,” is to l>e tolerated, the inviolate 
relations between professor and assistant are ruined, and there 
IS, indeed, an end to any combinatiun of science and morals 

Royal Institution, July 31 James Dewar 


The Medusa of Lake Urumiah 

I HAVE received to-day a telegram from my son, Mr R T 
Gunther, posted this morning at Tauris, in which he states that 
the “Medusa" reported by travellers to inhabit in immense 
numbers Lake Urumiah, proves to be a species of BtamAtpus 
Kew, July 27 Albert Gunther 


Distillery Pollution 

The disposal of Ihe effluents from distilleries and other works 
IS a matter of first interest not only to the proprietors of the 
works, but also to the riparian owners on she binks of streams 
on which such works are usually situated, and a few remarks on 
the possibihty of avoiding the Law Courts in matters of 
pollution of rivers may be of interest, especially to the owners 
of distilleries. In the Spey district of Scotland, for instance, 
the great increase of distilleries, bolh m number and in malting 
capacity, has in recent years so increased the effluent that 
although any one duitillery may not in itself seriously pollute so 
large a liody of water as the Spey, yet their joint effluent is so 
great, it is alleged, that the pollution is serious, prejudicially 
affecting fish life, spawning and the taking of the fly by salmon, 
and rendering the river otherwise unfit for primary uses. Be 
these allegations true or false, the fact remains that at the pre- 
sent moment interdict hangs over one distillery — the Macallan 
Glenhvet Distillery— and if no method is found of avoiding the 
discharge and consequent fungoid growth, ilc , there is no say- 
ing what may be the issue and ultimate result to what is now a 
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very large induitry. It is not proposed to discuss the two sides 
of the question — the maintenance of the industiy or the pre- 
servation of the punty of such a fine nver as the Spey, or other 
rivers similarly situated— but rather to consider what can be 
done to meet both sides. Now it may be held as true that there 
Is no operation to which the burnt ale or spent lees of a distillery 
can practically be subjected to, that will render the effluent 
innocuous The effluent may be evaporated or spread over 
irrigation fields, or treated with chemicals or charcoal, and yet 
the processes are in one way or another defective , and there 
appears but one solution, not to pass the effluent into the rivers, 
but take it away in pipes or barees to the sea. In many cases 
this u Quite impracticable, even by the joint action of a number 
of distilleries j but in some cases the effluent has successfully 
been taken miles in pipes and discharged into the sea As is 
known from large experience in outlall rapes for sewage and 
paper works effluents, it requires a carefully designed arrange- 
ment, the cost of which can only be determined after a minute 
survey , and usually the cost turns out to be too great, and then 
there appears to be one solution by passing the effluent out in 
the forni of a fine spray from the top of a high chimney or iron 
lattice tower The natural question at once asked is t But you 
pollute the air instead of the water, anti what the better are you 
for doing so ? In the first place, what is discharged is not a gas 
which, i? of a noxious quality, might hurt by being inhaled 
It is not like soot, which might leave a black mark on your face 
or clothes The spray, if it fell on your skin or clothes, could do 
you no harm, or at least infinitesimal harm It is not a 
poisonous liquid, as cattle can drink it If it fell on trees or 
grass, except m large quantities, which would not be the case, it 
would not burn them. Pollution of air is not objected to unless 
It be in great excess , indeed, we all pollute the air to our neigh- 
bours’ and our own disadvantage. We send out gases and 
smoke from our chimneys, which find their way to our neigh- 
bours’ carpets and curtains and clothes, apd we put out the foulest 
of gas— VIS sewer gas — daily and hourly from the ventilating 
pipes of out modem house drains, and many of our factories, 
electric light stations, die , pass out gases which individually 
one would say would be sufficient to afwt a whole city. There 
are many physical reasons which make the great difference on 
the harmless nature of air pollution from water pollution, and 
that IS the cubic capacity of the polluted substance. 

In the case of air the air stream is measured in cubic miles, 
whereas (he water stream Is a matter of cubic feet ; again, (he 
water flows in one fixed channel, whereas the wind and air 
stream is constantly varying j again, water pollution is worst 
just when it is put into the river, whereas air pollution is spread 
over a large area and is thoroughly mixed up before it comes 
down, possibly one mile or two miles from where it issued from 
the chimney. 

Again, It may be said that even supposing the spray be harm- 
less, yet it would be very disagreeable to be subjected to a fine 
ram or Scotch mist when near the distillery Let us consider a 
distillery sending out four gallons per minute An ordinary non- 
condensing engine uses 20 lb of water per H. P. pet hour, so 
that the quantity discharged from the top of the chimney is no 
more than what is sent out from a steam engine (high pressure) 
of J20 I H.P , and we know from experience that this can be 
discharged without being felt, and m most weathers even be- 
coming invisible 100 feet away. If it were practicable to re- 
duce the effluent to a state of fine division as fine as the globules 
of the so called white steam, and emit it from the top of a 
chimney, the solution ^ the matter would be found at once. 
It does not at present 4 lher appear practicable to reduce the 
effluent to such a fine state of division, nor fortunately is it 
necessary to do so, as experiment shows that ordinary sprayed 
particles are rapidly evaporated and absorbed Take a spray 
such as barbers use, and spray it from a height of 5 feel in a 
sull atmo^here, and measure (he quantity evaporated in its 
descent It will be found that at least i/8th has been lost Do 
the same at 10 feet, and it will be found that i/4th is lost 
Theory points to Very rapid evaporation, as the particles get 
small as the surface becomes rapidly large m comparison with 
the cubic capacity of the spheres. Another good example of 
rapid evaporation and absorption by the air is to use the spray 
over a piece of glass. In ordinary weather only a very 
short space of time renders the sheet gloss quite dry again. 
These two experiments, and our experience of the discharge 
.ifom steam en^nes pointing to this, that instead of experiencing 
• mist or fine ram, the particles would be so minute and so wide- 
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spread that no one might suffer any inconvenience, indeed 
might be quite unconscious of the fact that the spraying was 
going on except from seeing the white steam mist issuing from 
the chimney of the distillery. 

Coming now to a more practical view as to what would be 
necessary to obtain the desired effect, and trials lead to this, 
that for a discharge of four gallons per minute it would be 
necessary to have a pump to pump up this small quantity, also 
an oir pump to pump about forty times the volume liquid, a 
x-H P oil engine with air pump attached, such as is used in 
lighthouses for supplying the air blast to fog signals, being 
ample The necessary length of pipes leading up to the spray- 
ing apparatus with a number of noules, and above all a high 
point of discharge, completes the arrangement. 

The he^ht of discharge 11 evidently one essential o, 
success. The height will vary with the amount of the 
effluent, and whether the works be situated on a moor, 
near a town, or m a cleft in the hills, or among high trees. 

The increase in the velocity of the wind with height Is an im- 
portant factor In measuring the velocity at 50 feet, too feet 
and 200 feet, we find a great increase with height, so that 
instead of a point of discharge of 200 feet being only capable of 
doing twice what a height of lOO feet will do, as one might at 
first suppose, yet a little consideration will show, as the area is 
a measure of the degree of dispersion, that it will disperse 
successfully much more In fact whereas too feet might dis- 
charge one gallon, 200 feet might discharge eight gallons per 
minute. It would appear, therefore, that to attempt to deal 
with the effluent by spraying at a low level, as has been in some 
quarters suggested, is simply to court failure The point of 
discharge must be high, but “ how high ” is a matter X^ich at 
present is unknown , nor, indeed, can it be definitely fixed, as 
has been pointed out, each individual work requiring special 
consideration of the circumstances There is one other point 
that requires to be considered in connection with the whole 
matter, and that is compensation for water abstraction At 
present distillers use the water, and what is not sent off as 
whisky IS returned to the stream But in the case of carrying 
the effluent to the sea, compensation would require to lie given 
to the stream by means of reservoirs, and with the spraying 
apparatus a complicated (question would anse ns to how much 
really found its way back into the water courses of the particular 
drainage area This is largely a legal question, but it is not 
clear how the spraying process could dtfter from the discharge 
into the atmosphere of an ordinary steam engine, and so it would 
appear that water compensation for the stream was with this 
system unnecessary. C A SiRVBNSON. 

The Nature and Habits of Pliny’s Solpuga. 

I HAVE never seen one of the Arachnoids in a hive, but have 
received them several times from trustworthy bee keepers who 
have found them in the hives "killing and eating the bees.” 
Other insects do the same thing, especially Formicids and 
Muiillids Of course the latter, wiih more chitine, are better 
fitted to resist the attack of the bees than are the soft-bodied 
Dainmes. It may be that these Solpulgids have some protective 
scent that makes their entrance to the dark recesses of the hive 
safe A. J. C. 

Claremont, Cal., June 23. 


THE VACCINA TION BILL. ' 

I N connection with the recent discussion on the 
vaccination question, nothing strikes the inquinrtg 
observer more than the shortness of the collective 
memory 01 a people, unless, indeed, it be the fact that 
people are easily led by any small knot of agitators 
who will shout loudly enough and asseverate with 
sufficient force and frequency. 

That this is true not only of what may be called the 
masses, but also of their selected representatives in the 
House of Commons, is evident from what has recently 
transpired in that august assembly. The career of the 
Vaccination Bill has been marked by many stormy 
passages and by very varying fortunes, and now that it 
has passed through its first sta^e, there appear to bo 
few who arc even partially satisfied. This is a result 
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such as miKht have been anticipated. Weak concession 
IS not compromise , whilst, on the other hand, obstinate 
resistance to amendment, from whichever side of the 
House the overture is made, cannot be put to the credit 
of the intelligent statesmanship of some of our legislators 

Looked at dispassionately, this question should be 
largely one of principle , but granting this to its full 
extent, it must always be recognised that sentiment 
under certain circumstances may rout principle entirely 
Such being the case, principle must in minor points give 
way to sentiment 

To a very large extent, the present outcry against 
vaccination is the direct result of the practical dis- 
appearance of small-pox from our midst, such disappear- 
ance having been brought about by thorough vaccin- 
ation. This statement may be traversed by some, but 
ail statistics, British and foreign, go in the same direction 
on this point At one time every child was expected to 
have an attack of small-pox, just as certainly as at the 
present day it is expected to contract an attack of 
measles. Indeed, children were often put into the way of 
being infected in order that they might get the attack over 
as soon as possible This was so in spite of the fact that 
the mortality was frightfully high, and that amongst those 
who survived the attack, blindness, deafness, scarred 
features, and even greater deformity was perhaps the 
rule rather than the exception. 

Those who then had experience of this small-pox were 
ready enough to accept vaccination for their children and 
for themsdves They had almost daily experience of 
horrors such as we cannot now realise (unless we have 
passed through a cholera, a plague, or a severe typhoid 
epidemic), and they were ready to try anything which 
would give even promise of some amelioration, however 
slight, of the severity of the attack We have it on the 
authority of medical men who were instrumental in 
carrying on the earlier vaccinations, that the better a 
population was vaccinated the fewer were the cases, the 
less was the mortality, and the slighter were the ensuing 
deformities For some time, so long indeed as those 
lived who had known small-pox before vaccination, there 
was no agitation against vaccination , but as soon as a 
people arose who knew not small pox, and who knew not 
Its terrors, the slight discomfort of vaccination was re- 
belled against. 

Two of the most thoroughly vaccinated people in the 
world are the Scotch and the .Swiss. In Scotland the 
public vaccinator’s post is almost a sinecure in most dis- 
tricts, because the parents, of their own free will, call in 
their medical attendant, in whom of course it may be 
assumed they have every confidence, to advise them and 
to perform the operation for them as soon .ns it is thought 
to be necessary The result is that by the time it is six 
months of age, almost every child is vaccinated under the 
verv best possible conditions , « t when it is in good health, 
and IS suffenng from no teething, skin, or digestive 
trouble If a certificate of vaccination under such con- 
ditions, or one that it is deemed by the medical attendant 
advisable to postpone vacpnation, were demanded by 
the registrar, as is now done in Scotland, more thorough 
vaccination than is now obtained would undoubtedly be 
the result. 

An unvaccinated family or colony is a danger to the 
community. How firmly this is held in Swiucrland is 
evidenced by the fact that no child is allowed to receive 
Its education at the hands of the State until it has been 
vaccinated. What is the result? That in Switzerland 
almost every child which has reached school age is fully 
vaccinated, and in order to save trouble, t.e to take the 
best period for the performance of the operation, the 
child IS usually vaccinated before the process of teeth- 
ing ” commences As is well known, vaccination during 
this earlv period has many advantages. In the first place ^ 
the child is protected during the period when it is other* j 
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wise most susceptible to attack by the disease, and at a 
period when the percentage mortality is highest. Then, 
too, this IS the period when the child can most easily be 
kept clean and at rest, t e before it is able to walk and 
knock Its arms about. The irritating and irritable teeth- 
ing period has not commenced, and perhaps most im- 
portant of all, the child is, or should be, taking chiefly 
milk foods, so that intestinal and cutaneous irritations 
and eruptions are of comparatively infrequent occurrence. 
If in this country these points were more carefully 
attended to, we should hear far less of eruptions and 
convulsions “ due to vaccination ” 

It is all very well to talk of the liberty of the subject 
— the parent — in connection with vaccination, but is it 
right that this should interfere with the rights of the 
child ? By the Factory Acts children of tender years are 
protected (more or less efficiently) against the cruelty and 
greed of parents Under the Educational Act children 
are sent to school and prepared to take some respectable 
part in the world’s work It has even been suggested 
(often by those who are loudest in their denunciations of 
compulsory vaccination) that children should be clothed 
and fed as well as educated at the expense of the State , 
but as soon as the .State steps m to put the child in a posi- 
tion to preserve its life or its sight in the presence of an 
epidemic of small-pox, there is an outcry by these same 
people against the invasion of the liberty of the subject 
and the rights of the individual Under the Public 
Health Act a Medical Officer of Health has certain 
powers that override such liberty or license of the indi- 
vidual as may by its manifestation be dangerous to 
his neighbours ; and even the common law steps in to 
prevent the cruel or ill treatment of children It is there* 
fore surely reasonable that helpless children should not be 
handicapped in life, or be made centres of danger for those 
around, by being left absolutely unprotected against the 
attack of a disease which, if untnMified, usually leaves 
ir.irks both deep and last.ng on its victim 

Under the circumstances it is a matter for consider* 
ation whether some concession should not be made to 
sentiment The days for martyrdom are over, and many 
of the vaccination “martyrs ’’ have developed and bloomed, 
because m the first instance they have been too careless 
to conform to the requirements of the law , once a 
martyr, however, always a martyr Is it not a politic 
suggestion that the onus of objection should be thrown 
on the shoulders of those who do not wish to have their 
children vaccinated ? If a man takes the trouble to go 
before a magistrate (or two), and affirm in open court 
that he has a deeply-rooted objection to vaccination, he 
may be looked upon as a faddist : but his children might 
be exempted from vaccination until such time as an epi- 
demic of small pox made its appearance, when the com- 
pulsory rule should at once be put into force In order that 
this might be done, the onus of reporting unvaccinated 
children should rest with the objector, who would be in the 
position of a ticket-of-lea\o man who would come up for 
judgment, and whose children would at the same time 
come up for vaccination in the presence of an epidemic. 
Those who would take this trouble might be exempt ^ 
but those who w’ould not, could no longer pose as martyrs 
when failing to comply with such reasonable regulations, 
and so they would come under the lash of the law 
The Vaccination Bill can scarcely pass into law m its 
present form , its passage in such form would afford evi- 
dence that however able a large body of men may be, and 
however well endowed with common sense, they have 
not as a body the capacity to legislate, or the backbone 
to stand out where expert evidence, which is the only 
evidence that is of any value in this case, is placed in 
opposition to a fad — not a popular fad— but a fad held 
by a very small but noisy and self-assertive, and therefore, 
from the parliamentary point of view, powerful minority. 
The country as a whole is not against vaccination ; 
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Parhament irnt^ht therefore legislate for the few, at the 
same time keeping a very tight gnp on those to whom, for 
scntimenul reasons, it grants any indulgences 

Rc-vaccination, though not so important as pnmanr 
vaccination, will at some time have to be considered. 
Vaccinators are taunted with the fact that, although 

J enner maintained that vaccination would confer life- 
ong immunity against small-pox, they are now asking for 
re-vaccination Jenner could speak only for his time. 
■WTicre he goes beyond his facts his theories have not all 
been confirmed as the result of a wider experience ; but 
where he kept to facts, and argued from his own obser\'- 
ations, he has been protcd to be right in almost every 
instance. It would, indeed, be a dark look-out for medi- 
cine if whilst accepting all that is true of the work of our 
predecessors, we nnd ourselves by tradition looking out 
for nothing that is new The fact that all Jennet’s state- 
ments have not been implicitly accepted, should be an 
argument in favour of those that h.ivp been confirmed 

MR. WARINGTON SMYTH ON SIAM' 
'T'HE good use which Mr Warington Smyth has made 
of his five years in Siam is already familiar to 
geographical readers from several papers published by 
the Royal Geographical Society, and a wider public will 



welcome the two volumes which tell in greater detail, 
and in a more ambitious literary style, of his journeys in 
that interesting country Although to a reader unversed 
in the classical languages the occasional (ireek and 
Latin quotations seem to savour of pedantry, no one can 
help being attracted by the manly and modest way in 
which Mr Smyth recounts his adventures He disclaims 
anything in the way of original exploration, and the 
fulness with which he renders their due to every previous 
traveller and to all his companions and his assistants, 
may perhaps lead careless readers to imagine that there 
is little new or original in the book. Perusal of the 
chapters will soon dissipate such an idea. Very few 
travellers have brought to their task more individual 
energy and enthusiasm, and some have made for them- 
selves a reputationTor vast acuteness and reckless daring 

1 •< Five Y«r..n Siam, itoi to 1806 ” By H Warington Smvth. 
MA.LLD.FGS.FkOS, formerly Director of the Department of 
Minei m Siam With mapa and illunintion* liy the author In two 
volumei Pp 330, 338 (London John Murray, 1898 ) 
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with less solid basis than that which Mr Smyth leaves 
his readers to discover 

The professional aspects of the work of the Director 
of the Department of Mines (“the other half of the 
Department” is incidentally referred to) have been 
touched on very lightly, as is proper in a popular book, 
but enough is said to impart a solid interest to the 
journeys which are described Mr Smyth does not 
conceal his enthusiasm as a yachtsman, and his exploits 
in a small saihng-boat, cruising along the stormy snores 
of the Gulf of Siam for weeks at a time, are much more 
remarkable than the quiet record of them might lead a 
landsman to suppose 

The book, of course, contains some chapters on the 
political situation in Siam, concerning which nothing 
need be said here, and for the rest it consists of the 
narratives of journeys interspersed with remarks on the 
various peoples and customs of the country A resolute 
attempt is made to adopt a systematic spelling of Siamese 
names, and the result is at first sight a little disquieting 
Mekawng is no doubt preferable on principle to the 
familiar Mekong, but until the eye gets used to it, it 
suggests Mr Kudyard Kipling’s efforts to phoneticise 
the langu.tge of the young British soldier We are not 
sure whether the rule of established custom, which saved 
Calcutta from its Hunterian disguise, might not also be 
invoked in favour of Mekong, as appears to 
have been done for Bangkok 

Mr Smyth commences with a description of 
the river and port of Bangkok, the mud-bar at 
the mouth of which he describes in considerable 
detail The advance of the land at the head 
of the Gulf of Siam is very rapid, on account 
of the immense quantity of silt carried down 
by the Menam Had the water been clear 
enough to allow of coral growth, the shoals 
might possibly have rendered the harbour im- 
possible of approach, so that the muddy water 
in a measure neutralises the effect which it 
produces The Menam valley is next de- 
scribed, and an excellent point is made as to 
the introduction of railways in such a country 
as Siam The author is strongly of opinion 
that the Siamese — a race of born watermen 
— would benefit moie by the improvement of 
the natural waterways and the construction of 
canals, than by introducing railways, for which 
there is no pressing demand That railways 
are valuable as means of conveying traffic past 
interruptions to rivers, or connecting places 
not already united by water, is not contested 
A series of chapters on the Lao States and 
the Mekawng gives opportunity for much 
pleasant description of places and people. 
The gold of the river valley, which is obtained by 
washing the gravel, is not likely in Mr. Smyth’s opinion 
to pay Europeans for working The Mekawng boat, 
however, is a thing to admire if not to imitate Its 
foundation is a great tree-trunk hollowed by the adze, 
then sunk in the river until water-logged, next steamed 
over a file until soft enough to stretch and have the 
knees and frames put in A hull so fashioned will 
never leak, draws little water, is handy to manage, and 
lasts for twenty years without requiring substantial 

^he coasting trip along both shores of the Malay 
peninsula was of almost greater interest, as fewer 
Europeans have passed that way The remarkable 
weathering of the limestone rociM is described, and 
several of the structures confidently assigned by previous 
travellers to volcanic action are shown by the author to 
be simply the result of weathering The tin workings of 
the coast were visited and are admirably described. The 
Chinaman rules on the tin fields, and constitutes a 
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political problem of a somewhat complex kind He is 
essential to the development of the country and the 
production of revenue , out his secret societies, and not 
the law of the land, receive his homage Mr Smyth 
never tires of contrasting the dirty, greedy and ill- 
mannered Chinaman with the dainty, generous, and 
courteous Siamese or Shan ; only one of the despised 
race finds favour in his pages— a boatbuilder who 
created the ^ery clever little vessel in which the voyage i 
to Chantabun was made This voyage is the subject of I 
several chapters desenbing visits to various places in i 
Siamese Cambodia, including the famous ruby and 
sapphire workings east of Chantabun 
Appendices to the number of eighteen give a great 
deal of interesting information on many matters, 
economic, scientific, aesthetic, and archa^ilogical The 
peculiar tides of the Gulf of Siam are discussed, and 
the singular musical instruments of the country described 


THE NATURE OF THE ANTAGONISM 
BETWEEN TOXINS AND ANTITOXINS. 

T he subject of toxins and antitoxins, though still in 
Its infancy, is one which possesses considerable im- 
portance not only to the scientific world, but also to all 
members of the community. In the cases of snake 
poisoning, and diphtheria especially, the curative results 
that follow the administration of antitoxic serum are 
most marked, and it is in connection with these two con- 
ditions that the subject has been principally worked out. 
Important and interesting as these results are, fore- 
shadowing as they do a new method of therapeutics in 
many other diseases, there are still two fundamental 
questions which have hitherto remained unanswered 
The first of these is. What is the nature of the substances 
in question ? The second is. What is the nature of tlse 
antagonism between them ? 
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at length, while some Siamese airs are also reproduced i 
One of the most interesting of the appendices compares 
the naval architecture of modem Siam with that of | 
ancient Rome and Egypt The resemblance of the i 
Siamese and Egyptian vessels, both canoes and sailing- i 
boats, IS very remarkable, not only in build but in | 
the manner of working \ 

Mr. Smyth has illustrated his text throughout with his 
own clear and characteristic sketches He comments 
strongly, but not too strongly, on the unsatisfactory plan 
of allowing an artist at home, who never saw the scenes 
himself, to “ finish ” the sketches of a traveller. Possibly 
first-rate photographs would be more valuable than the 
sketches ; but they are far preferable to the inferior photo- 
graphic work too often brought home by amateurs frorh 
tropical countries. The specimens of these sketches 
reproduced will show their interest. * 

Hugh Robert Mill. 
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In a paper recently presented to the Royal Society 
(June y), Ur C J Martin and Ur 1 Cherry, of 
Melbourne, have given a very definite and conclusive 
answer to the second of these questions The first, the 
nature of the substances themselves, still demands fuller 
investigation. The authors show, however, in confirm- 
ation of work previously performed by one of thenv 
(C J M ), and independently by Ur T. G Brodie, that 
the matenals in question have a high molecular weight, 
and fall into the category of proteids or proteid-like sub- 
stances. A method of separating substances of large 
from those of smaller molecular size in a solution con- 
taining both, consists in filtering it under high pressure 
through a film of gelatin simported in the wall of a 
Pasteur-Chamberland filter. The antitoxin of diphtheria 
does not pass through such a filter , it is probably a 
globulin, or at any rate its molecular size is of the same 
order. When antitoxic serum is filtered in the manner 



324 


NATURE 


[August 4, 1898 


just indiofted," the whoK of the ptoteH^, and together 
with them all antitoxic virtue, is ubsept from the nitrate. 
Toxin, on the other hand, the molecular size of which is 
of the tdbumose order, is not held back by the fiVter. 
Corresponding results are obtained with the toxin'*'and 
antitoxin of snake venom 

Coming now to the second question, the nature of the 
antagonism between these substances, we find that it is 
one on which a difference of opinion has hitheito been i 
held Behring, Ehrlich, Kanthacb and Brodie' maintain 
that the antagonism is of a chemical nature, and that the 
antitoxin neutralises the toxin much in the same way 
that an alkali neutralises an acid Buchner, Calmette, 
Metchnikoff, and otheis,'on the other hand, regard the 
action as an indirect one, operating in some way through 
the medium of the cells of the organism. The work on 
which such an assertion rests may be instanced tw a 
typical experiment of Calmette’s on cobra poison. The 
venom is not attenu.ited by heating its solutions to 
d8° C for ten minutes , the antitoxin is, however, com- 
pletely destroyed by this treatment Mixtures of cobra 
toxin and antitoxin, which produced no symptoms when 
injected into rabbits, killed similar rabbits in a few hours 
if, after the mixture had remained in contact for ten 
minutes, it were heated to 68’ C for another ten minutes 
before injecting , hence the conclusion that the toxin and 
antitoxin do not interact tn vitro, but only tn corpore, 
and therefore that the action cannot be explained as a 
simple chemical operation between the two 

Such an experiment is not, however, conclusive ; it can 
be easily repeated with the same result, but the source of 
fallacy is that it takes no account of the factor— /rwr 
Every chemical operation has a certain definite velocity 
coefficient, and the rapidity of action under any circum- 
stances when the reacting compounds are in solution 
depends upon this coefficient and also upon the pro- 
duct of the active masses of the compounds present. 
Temperature will also exercise an important influence. 

Remembering the high molecular weight of both toxin 
and antitoxin, one would a priori expect the velocity 
coefficient of any reaction between them to be a high 
one, and in addition the solution would contain relativ^y 
few molecules ; so it is not surprising that any chemical 
operation should occupy a very appreciable time. If 
the two substances are left in contact for more than 
Calmette's ten minutes, the substances completely 
neutralise each other tn vitro * 

The following table gives a summary of Martin and 


other, with proportion of active masses constant. On 
reading any verticaljm^ the influence of varying propor- 
tions of active 'masses w/th tune of operation constant is 
indidhted. The thick line separates off the fatal results 
from those hi which the rabbits lived. All other factors 
were kept constant. The solutions were mixed in the 
varying proportions, and stood at laboratory tempera- 
ture C,). At stated intervals, by a stop-watch, 

pdrtlons were pipetted off, and the reiction terminated 
by rapidly raising the temperature to 68“ C in a water 
bath. They wire kept at this temperature for ten 
minutes, cooled, and kept for injection. 

Exactly corresponding results were obtained with 
'drphthena toxin and antitoxin ; and we may conclude 
by Quoting an experiment with these substances, ih 
which a different modus operandi was adopted Similar 
experiments have been recently performed by Brodie, 
and published in his Arris and Gale lectures ; his results 
completely coincide with those of Martin and Cherry 

A solution of toxin containing eight fatal doses per 
kilogram of guinea-pig in each c.c was mixed with 
sufficient antitoxin to more than completely neutralise 
all the toxin This mixture was allowed to remain tn 
contact at 30“ C.for two hours, and then filtered through 
the gelatin filter Varying quantities of the filtrate were 
imected into guinea-pigs up to nearly 4 c c. per kilogram 
of body-weight , that is, a quantity originally containing 
thirty-two fatal doses. The filtrate was quite innocent. 
The guinea-pigs suffered no inconvenience, and gained 
weight while under observation in small cages. The 
injections produced no local oedema. 

If the toxin had remained unaffected beside the anti- 
toxin, there was nothing to prevent it passing through the 
filter in virtue of its relatively small molecular size As, 
however, it did not do so, we can only conclude that it 
had entered into some sort of chemical relationship with 
the relatively large molecules of the antitoxin during 
their sojourn together prior to filtration. 

W. D. H 


A MINISTER OF EDUCATION AT LAST 

T he Duke of Devonshire made a most important 
speech on Monday in introducing a new Bill relating 
to Secondary Education 

The Bill really seeks to reconstruct the whole of our 
haphazard organisation dealing with Education, Science 
and Art , whether the recommendation will do harm or 
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Cherry’s principal experiments with snake venom. On 
reading along any horizontal line will be seen the in- 
fluence upOn the result of the time during which the 
taxin and antitoxin were allowed to operate upon each 
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ood depends upon the reconstructors, and who they are 
oes not appear. "It should however, be a matter of 
congratulation that the lamentable condition of our 
present want of system, which has been known to cduca- 
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tioDists for many a Ion? year, is at last recofjnised by 
those who are responsible for its inefficiency 

We gather from the Times, (theBiIl has not yet been pub- 
lished) that the Government has now come “ to the natural 
and logical conclusion, a conclusion which almost every 
other civilised nation has reached long ago, that there 
should be a comprehensive educational department deal- 
mg, generally speaking, wfth our national education as a 
whole, and presided over by a real Minister of Education 

. . There is to be a Board of Education, as there is a 
Board of Trade and a Local Government Board, and the 
new Board is, like these, to have a responsible Minister at 
Its head, the President of the Board Under him, the 
present Educatiorf Ueparthient and the Science and Art 
Department are td be amttlgamatcd into one office, with 
one SecretaiT . and many of the educational powers of 
the Charity Commissioners are to be at once taken over 
by the new Board.” 

We reprint the latter part of the Duke's speech 

The Bills I have to propose are of an extremely limited 
character The first projvoses to create a central educational 
authority Much that is done in it could property be done by 
an administrative order by the Government , but in order to 
obtain Parliamentary sanction to the policy which we propose, 
we have thought it more desirable to embody our proposals in a 
Bill At the present time the President of the Council or the 
Vice-President of the Council is for many purjxises t)je Minister 
of Education ; but under them are what are virtually two 
distinct Boards, the Education Department and the Department 
of Science and Art We propose to bnng these two Depart- 
ments together to make out of them one office under the control 
of one permanent Secretary. We propose to put an end to the 
Committee of Council and to the office of Vice President of the 
Committee of Council We propose to create a Board of 
Education on the model of the Board of Trade, the Local 
Government Board, and the Board of Agriculture The 
President and the Vice President, or the President alone, of 
this Board may be appointed If the Education Minister 
should be m the House of Lords, it is provided that the 
President of the Council will be the President of the Board, 
and he will be represented by the Vice-President in the House 
of Commons If the Minister of Education should be In the 
House of Commons he will have the office of President, and 
will have no Vice-President The Department will be re- 
presented m this House by tome arrangement such os we 
have found practical in the case of other Departments. We 
think that the present time is extremely opportune for such 
a reorganisation of our Education Department Next year the 
Secretary for the Science and Art Deflartment retires under the 
age rule. The office which he holds is one that has never 
escaped criticism, and perhaps the strength of Sir John Don- 
nelly’s convictions and the energy with which he has supported 
them has exposed him to even a larger share of criticism than 
some of his predecessors. I think it only due to Sir John 
Donnelly to state that the Government has never possessed a 
more devoted public servant, and that, under conditions 
extremely difficult, I believe the Department has, under his 
administration, taken part In the very great development both 
of scientific and artistic training. But the chanced conditions 
of education, the growth of the Department itself, the growing 
conviction for a Mter and a more special technical troini^ for 
our ^ple — a conviction that has found expression in the Tech- 
nical Instruction Act— ait theae have rendered a revision of the 
scops and character of the Department absolutely necessary 
at the present time. I believe thst that revision will be greatly 
issisted if we are able to obtain, what we are asking Parliament 
to give, sancuon for the establishment of one central responsible 
department which should be charged with the supervision of 
secondary as well as elementary education, and of all the 
agencies appertaining to both. The Bill, I ne^ hardly say, will 
not contain the detUls of the proposed reorganisation They 
^nnot well be promutjpitcd until Parliament nos given its sanc- 
tion to the principle of the establuhmtfnt of a central authoifty 
But I may say that the reorganisation will not necessarily be 
confined to the Department of Sdence and Art. It would be 
entirely a mistake to suppose that there 11 any mtenuon of 
dmply mergi^ the Department of Sdence and Art into Biat of 
^ucation. The Education Department itself under our plan 
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will require some reorganisation Some of the duties per- 
formed by the Education Department — such ns those which 
relate to training colleges, to training pupil teachers, to the 
higher grade schools — are pertaining more to secondary rather 
than to elementaiy education , and it may very well be that it 
will be found expedient to group those functions which are now 
discharged by the Education Department and others which 
are now discharged by the Science and Art Department under 
a Secondary Education Department proper, while a third 
division may possibly be charged with the supervision of the more 
technical branches of science and art instruction, and at the same 
time control and manage the Science and Art Museums which 
exist both in the metropolis and the provinces. These details 
of reorganisation have, of course, to be worked out by the 
departments concerned and by the Treasury after the work 
which will be undertaken in anticipation of the approval which 
we hope we may obtain to the proposals we are now making 
I do not know whether there are any of your lordships House 
who are interested in the subject of economy It is said, I 
believe, that no one m the House of Commons cares about 
economy except the Chancellor of the Exchequer and his pre- 
decessor But I do not think that this proposed reorganisation 
need necessarily lead us, or ought to lead us, to any increased 
expenditure on administration It is, of course, impossible to 
say what this Parliament or future Parliaments may think fit to 
spend directly on secondary technical, scientific, or artistic 
education But, so far as administration is concerned, which is 
all we are dealing with at present, I see no reason why this 
arrangement should lead td any increased expenditure I rather 
think It will tend to economy Already by the transfer of 
training in elementary schools from the Science and Art to the 
Education Department a very considerable saving has been 
effected , and in my opinion the system under which grants m 
aid to science and art teaching are now dispensed is, in con- 
sequence of the rapid and unforeseen extension of the system— 
a system which has been steadily developed from small 
beginnings indeed — so cumbrous and complicated, and there- 
fore so costly, that I should be very much disappointed if by a 
more systematic and scientific rearrangement of duties a scry 
considerable economy cannot be brought about I have saia 
that a great deal of what we proposed to do could be done 
simply % an administration order to which the sanction of 
Parliament might be given when the estimates ate presented ; 
but, os I have said, we thought it better to embody the mam 
principles in a BilL But one portion of the duties which we 
propose to transfer under the Education Department cannot tie 
transferred without legislation. I refer to the supervision of 
endowed schools under the schemes which have been promoted 
by the Charity Commissioners Logic and symmetry may 
perhaps appear to require that the whole of the powers of the 
Chanty Commissioners, so far as they relate to educational 
endowments, should be transferred to the Education Depart- 
ment But the subject of endowments is so delicate, the dis- 
tinction between charitable and educational objects and 
charitable trusts, the extent to which the necessities of special 
cases are to be regarded, the sectarian Questions which they 
iniolve are all so difficult and controversial in character that we 
have hesitated to propose to transfer all such questions from a 
quasi judicial to a political authority Under this Bill, there- 
fore, the administration of chantable trusts and the framing of 
trusts under the Endowed Schools Act will remain untouched, 
except that an instruction will be given to the Chanty Com- 
missioners to frame schemes, so far as they are educational, in 
consultation with the Education Board, and the Education 
Board will have power to promote other schemes when required. 
All these schemes contain a provision with regard to the edu- 
cational examination of the schools, and the result of that 
examination is reported to the Charity Commission They also 
institute from time to time an adirinistratne inspection of their 
own, os to the management of the funds of the school and other 
matters. The educational examination and the administrative 
inspecuon, so far as it relates to educational matters, will 
be transferred to the new Deurtment In other respects the 
present powers of the Charity Commissioners will not be inter- 
fered with by the Bill. But for the first lime a most important 
part of our educational system will be brought under the oog- 
msanees, and to a certain extent under the guidance, of the 
responsible Minister of Education The Royal CommiMion laid 
considerable stress on the constitution of an educational council 
with consultative and certain admlmstrative powers. We have 
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Iieen unable to accept those recommendations as a whole. For 
the purpose of forming and maintaining a remstry ot teacher* a 
separate and more or lea independent council was necessary, A 
Bill for that purpose was introduced some time ago, which will 
be reintroduced to-day It provide* a council for this purpose 
only, some of whose members will be nominated by the Crown, 
some by the Universities, and ultimately it will contain members 
directly representative of the registered teachers themselvea 
But we have not seen our way to dve to this council or to any 
other council statutory powers. We recognise, however, that 
the ad\ice of educational experts may be of great value to the 
Board of Education. We have taken power to authorise the 
President of the Board of Education to appoint an educational 
committee to advise the Board on such matters as may be re- 
ferred to It. Such a committee in all probability will be largely 
founded upon the registration council In our opinion it would 
only tend to hamper the responsibility of a Mmister if a consult- 
ative council were appointed by statute and endowed with 
statutory powers ; in our opinion the Minister must be resron- 
sible for the choice of his advisers as well as the action which he 
takes upon that advice. While it is desirable, almost necessary, 
that the registration council should have a fixed and permanent 
character, we thought it desirable to reserve complete discretion 
to the Minister as to the choice of his advisers I have en- 
deavoured to explain what these Bills contain It may appear 
to be a somewhat rash act to submit proposals of this character 
to be exposed to discussion and criticism during the long 
months of a comparatively unoccupied recess. It may be so, 
but for my part I can only say that I welcome the fullest dis 
cussion and criticism I welcome discussion on a subject in 
which, in my opinion, too little interest has been hitherto felt 
by the general public as distinguished from professional experts, 
and I only trust that the.se proposals may receive very full dis 
cussion and criticism I nave no doubt that they will be 
condemned by some on account of their incompleteness , I 
have admitted that they are incomplete, and incomplete on a 
vital and essential point, liut I have endeavoured to show that 
we have not been insensible to the importance or the urgency 
of that portion of the question, which we propose at present to 
postpone. If we have jiostponed it, it is because we are con- 
vinced that the constitution, preliminarily or concurrently, of a 
strong central authority is necessary for the equally important, 
perhaps more important, object— the creation of strong local 
authorities also If the discuaton which follows the intro- 
duction of this measure shows that we have over rated the diffi- 
culties which 1 think still exist in the constitution of satisfactory 
local authorities, it may still be possible in another session to 
enlarge the scope of this Bill But, however that may be, we 
may feel confident that these limited proposals, standing even 
alone, will be an important step in the direction of placing our 
national education ujton a sounder and more satisfactory basis 


NOTES 

Prof E. Kay Lankkster has been appointed to succeed 
Sir William Flower as Director of the Natural History Museum 
at South Kensington, 

The fourth International Congress of Physiologists will 
assemble at Cambridge on Monday, August 32 , and will hold 
Its meetings each mormng and afternoon from Tuesday, 33rd, to 
Friday, 36th, inclusive. The Congrea has for its object the 
advancement of physiology by affording physiologists of various 
nstionalities an opportunity of personally bringing forward 
experiments, and of exchanging and discuaing their views 
together, and of becoming personally acquainted one with 
another. The languages to be recognised as official at the 
■ Congrea are English, French, and German. Membership b 
open to (t) representatives of physiology in the persons of pro- 
fessors and theijr aubtants , (3) members of physiological and 
similar purely scientific societies, as for example, American 
Physiological Society ; the Physiological Society, England ; 
Soci^t 4 de Biologic, Paru ; Physiologische Gesellscbaft, Beilin , 
(3) ladies and gentlemen who are proposed by a National 
Committee Member^ will be afforded all poaible facilities for 
experimental demonstrations, as well as lor the exhibition of 
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preparauons and of scientific apparatus In connection with 
the Congrea there will be an exhibition of physiological 
apparatus. Those who attend the Congrea, and all director* 
of physiological institutes, u well as instrument-makers recom- 
mended by the above, are invited to send exhibits The 
exhibition will remain open from Monday, the 32nd, to Saturday, 
August 37, inclusive A large number of British, Amerkan 
and Continental physiologbts have notified their intention to 
be present The organising Committee of the Congrea it 
constituted as follows . — M Foster, President ; M. BHx, H. P. 
Bowditch, A. Dastre, P Heger, H. Kronecker, W Kiihne, 
A Mosso, W Wedensky, with L. Fredericq, P. Grtltzner and 
C. S Sherrington, Secretaries Further hifonnation concerning 
the local arrangements for the Congrea can be obtained from 
Dr L. E. Shore, St. John’s College, Cambridge. 

The Government of the Congo Independent State hu, it is 
stated, just sanctioned an important measure for the advancement 
of scientific knowledge on the Congo. The despatch, last spring, 
of the expedition under Lieut Lemaire was a commence- 
ment in this direction, but, whereas hb explorations will be 
chiefly in the Tanganyika region, the new measure will apply to 
the whole of the Slate Twenty posts which are to form the 
centres of observation, and also the bases for the collection of 
flora, fauna, and mmeralogical speamens, have been decided 
upon, and are now being carefully organised under the super- 
vuion of the proper officers at Brussels As soon as the posts 
are tn working order, a publication will be luued at Brussels for 
the purpose of recording the results of these experiments. It 
will be luued every six weeks, under the title of " Scientific 
Annals.” 

Mr W Harcoi'rt Bath has recently returned to Engbnd 
with a large collection of insects obtained in the Ilimabyas of 
Sikkim and Thibet, many of which were procured at great 
altitudes among the snow 

A RKMARKAR1Y fine Specimen of the gigantic centipede 
(Stcloptndra gtgas) may be now seen m the Zoological Society’s 
Insect House It is not, perhaps, quite full grown, but 
measures about eight inches in length It is fed principally on 
small mice, which it devours with abenty This specimen was 
captured m Trinidad, and forwarded to the Society by Mr. R, 
R Mole, of Port o Spam 

The expedition sent out to the Galapagos Ishnds, at the 
suggestion of the Hon Walter Rothschild, lait year brought 
home a fine series of living tortoises, which have been recently 
deposited in the Zoological Society’s Gardens, There are in all 
fifty-two specimens belonging to the group of large land tortoises 
namely thirty-three of Testudo vicina from the south part of 
Albemarle Island, and nineteen of Testudo tpMpptttm from 
Duncan Island These have been placed in the old Tortoise 
House in the North Garden, and feed greedily on cabbages. 
The interesting account of the giant tortoises of the Gabpagos, 
given by Dsrwin in hi* " Naturalut*’ Journal,” wilt be in every- 
one's recollection. 

The Committee appointed by the Board of Trade a year ago, 
to consider and advise upon the means of obtaining and 
publishing information as to opportunities for the introduc- 
tion and development of British home trades in the various 
distnets in which we have official representatives, have adopted 
their report. As to the means of obtaining further commercial 
information, it 1* suggested that the most economical course 
would be to send out experu periodically to moke inquiries and 
to report upon the progrea and the direction of trade. The 
Committee recommend the establishment of an office whose 
function it shall be to meet the constantly-increasing demand 
for prompt and accurate information on commerciel matters, *0 
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&r as It can be met by Oivernment actinn Amongat the duties 
of this new office would be ■ (l) To collect and focus existing 
•nforroalion upon any subjects of commercial interest, whether de 
rived from official or from unofficial sources, and whether relating 
to British Colonies or dependencies or to foreign countries (z) 
To reply to inquiries which can be answered by a short note or 
by word of mouth, or by reference to published commercial data 
and statistics (3) To direct inquirers who want special 
information to the proper quarter— «i’- to the Commercial 
Department of the Foreign Office, the office of a particular 
Colony, Chamber of Commerce, the Imperial Institute, and so 
forth. The proposed office would also bring together all the 
information contained in the diplomatic and Consular reports 
bearing upon particular industries and the state of the market 
for particular classes of goods. By these means it is believed 
that a wider knowledge of the conditions of the industries and 
markets abroad would be secured than exists at present 

The .ffwfrweer- reports that on July 27 a series of experiments 
in aerial research were conducted m the grounds of Shaw House, 
near Newbury The experiments were carried out under the 
direction of the Rev. J M Bacon, Dr R Lachlan, Mr J N 
Maskelyne, and others, with the advice and assistance of Lord 
Kelvin, I/>rd Rayleigh, and other men of science The balloon 
was in charge of Mr Percival Spencer and his brother, and was 
filled with 40,000 cubic feet of gas The main object of the ex 
periments was to discover in what measure the intensity of 
sound IS influenced by altitude, by the presence of clouds, Ac 
The weather proved favourable for the observations, and the 
ascent was successfully made at twenty minutes past hve o’clock, 
the balloon drifting steadily in a north-westerly direction As 
soon as the balloon had had a fair start the series of experiments 
commenced The first expenment in acoustics was with the 
voice, followed by five tests with musical instruments, these 
being succeeded by the discharge of rifles and blasts of the siren 
from an engine Then came a nfle volley, followed by a roll of 
musketry, succeeded in turn by discharges of cotton powder, 
four ounces being used in each charge After this came three 
further discharges of cotton jxiwder, with eight ounces in each 
charge. When the balloon had travelled a considerable dis 
tance there were two explosions of cotton powder with double 
charges, the final experiment being a comparison between a 
discharge of four ounces of gunpowder and four ounces of cotton- 
powder The aeronauts had vvith them a receiving instrument, 
and by noting the altitude and the soumls which reached them, 
took the angular distance The balloon descended at ten 
minutes to seven o’clock at North Denford All the expen- 
ments proved highly successful 

The attention of the Belfast Corporation Public Health Com- 
mittee has been recently called to the fact that many cases of 
typhoid fever had been traced to the eating of shellfish gathered 
on the banks of Belfast Lough, which are saturated with 
sewage matter, and it was decided to call public attention to 
the circumstance in order that people may be apprised of the 
danger of eating shellfish taken from such an unsavoury locality 

The Treasurer of Guy’s Hospital has received an anonymous 
donation of 6000 dollars from a gentleman who listened to the 
speech delivered by Mr Balfour on the recent occasion of the 
distribution of pntes in the medical school, with the request that 
the Governors would use the sum for the purpose of endowment 
of medical research This generous response to Mr Balfour’s 
appeal u most praiseworthy, and the example set by the donor 
^ will, we hope, ^ emulated by many other men of means acting 
with the same publie spirit. * 

As has already been announced in these columns, the seven- 
tieth meeting of the Society of German Naturalists and 
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Physicians, which is to be held at Duvseldorf m September, will 
be preceded by an exhibition of “ historical-ethnographical 
medicine," to be opened immediately The Alhenieum slates 
that the exhibits will include an exact reproduction of the 
oldest Fgyptian medical papyrus — the Vetcrinar papyrus of 
Kahun, twelfth dynasty— showing the veterinaiy operations of 
four thousand years ago Some of the “ finds ’’ of the Imperial 
German Archaiological Institute in Athens will be on view, 
which demonstrate tliat ihe original ‘‘god of the physicians ’’ 
in Athens was Amynos, who was afterwards displaced from that 
honour, and Asklepios adopted m his stead Dr Sudhoff has 
organised a special deimrtment os a “ I’aracelsus Exhibition ’’ 

In connection with the meeting of the British Medical As- 
sociation, the University of Edinburgh has conferred the 
honorary degree of LL D on the following medical men — 
Dr Henry Bowditch, professor of physiology, Harvard Uni- 
versity , Sir William Broadbent, Bart , !• 1< S , Dr Lauder 
Brunton, F R S , Dr E Doyen, Pans , Dr David Ferrier, 
h R S , professor of neurology, King’s College, laindon , Dr 
Joseph horsier, professor of hygiene, University of Strassburg , 
M le Comte de I'ranquevillc, Member of the Institute of 
France, Dr Karl Oerhardt, professor of clinical medicine, 
University of Berlin , Mr Jonathan Hutchinson, F R S , Dr 
Theodor Kocher, professor of surgery. University of Berne J 
Dr August Martin, professor of gyn-ecology, University of 
Berlin , Dr Johann Mikulicz, professor of surgery. University 
of Breslau , Dr Ottavio Morisani, professor of midwifery, 
University of Naples , Dr William Osier, professor of medicine. 
University of Baltimore , Dr William Playfair, professor of 
obstetric medicine. King’s College, London , Dr Roddick, 
professor of surgery. University of Montreal, President of 
British Medical Association, 1897 , Dr Siegmund Rosenti in, 
professor of clinical medicine. University of I.eyden , Dr Her- 
mann Sntllen, professor of ophthalmology, University of 
Utrecht , and Sir Richard Thorne Thorne, K C U , F R S., 
chief medical officer, Local Government Board, London 

Uniirr the auspices of the Essex Field Club, a meeting of the 
scientific (Natural History) societies of Norfolk, Suffolk and 
Essex was recently held at Witham, to lake steps for the 
establishment of an annual conference or congress of these 
societies Mr. David Howard occupied the chair, and the 
discussion was opened by Mr W Cole, who read a short paper 
advocating such an annual assembly, and pointing out how 
much work might be done conjointly which would be 
difficult for any one society to accomplish alone He also 
advocated, as a possible result of such conferences, the publics 
tion of one really good natural history journal for the whole 
of the “Fast Anglian" societies Prof Meldola, Mr J 
Southwell (Norfolk), Mr H Miller (Suffolk), Mr W Whitaker, 
Dr Vincent (Suffolk), Prof Boulger (Essex), Mr J C 
Shenslone (Essex), and the Chairman, strongly supported the 
proposal A resolution was unanimously passed that, in the 
opinion of the meeting, the establishment of an annual con 
gressofthc East Anglian societies was much to be desired, and 
that steps be taken to form a Committee to promote such a 
congress next year The large meeting subsequently visited, 
under the leadership of Prof Boulger and the Rev A Shears, 
Black Notley, Ray’s birth-place and burial place, and his home at 
“ Dewlands ’’ for twenty jears preceding his death The party 
was afterwards entertained by the Mayor of Colchester at his 
beautiful seat at Stisted 

Thr report of Dr. T Oliver, of Newcastle, on a visit of 
inspection made by him to three French match manufactories, 
has Just been issued as a Parhamentary paper The report 
gives pasticulars as to the work's themselves, the number of 
workpcojile employeil, the kinds of matches made, an account 
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of the health of those engaged, the precautions taken to guard 
against sickness, and regulations as to those who are sick, and 
concludes with the following impressions and deductions: 
(I) Until recently the match-makers in certain of the French 
factories suffered severely from phosphorus poisoning ; that at 
the present time there is apparently a reduction in the severer 
forma of the illness (j) That the reduction in the amount of 
illness IS attributable to greater care exercised in the selection 
of the workpeople ; raising the age of their admission into the 
factory ; medical examination on entrance i subsequent close 
supervision , repeated dental examination | personal cleanliness 
on the part of the workers , early suspension on the appearance 
of symptoms of ill health ; improved methods of manufacture 
(3) That the French Governuient, aware of the dangers of 
match making, is furthering by all possible means new methods 
of manufacture, and, with this object m view, retains in its 
service chemists and inventors who are continually making 
experiments, (4) That the Government has to some extent 
already succeeded in manufacturing a match capable of striking 
anywhere, yet free from white phosphorus, but that until now 
the manufacture of this match is not an industry. 

Particulaks are given in the Times as to a process employed 
for making wood incombustible, or at any rate incapable of sus 
taining and conveying flame The process may be said roughly to 
consist of removing the natural juices of the wood and replacing 
them with certain substances which not only make it fireproof, 
but also have antiseptic properties that prevent decay The 
operation is effected in retorts or cylinders The wood having 
been run in on trollies, the air-tight iloor is closed and the con- 
tents subjected to heat and the action of a high vacuum This 
treatment is continued till the volatile and fermentable con- 
stituents have been withdrawn, the time required to attain this 
result varying with the character of the wood The next step 
is to fill the cylinder with the fireproofing solution, the exact 
composition of which u kept secret, and force it into the wood 
under hydraulic pressure, the amount of which again differs for 
different woods, but may reach 150 lb to the square inch or 
more. When thoroughly impregnated with the salts the limber 
is taken out of the cylinders, restacked on the trollies, and put 
into the drying-kiln — a room through which hot air is con- 
tinually circulated by powerful fans, and which is fitted with 
apparatus to condense the vapours given off by the wood Here 
it remains till it is thoroughly dried— in the case of a load of 
average thickness about a month. It is then ready for delivery 

Wb are glad to learn that efforts are being made to secure 
for the Maidstone Museum and Public Library the collection of 
prehistoric flint implements formed during the past thirty four 
years by Mr Benjamin Harrison, and illustrating important 
periods in the early history of man in Great Britain and else- 
where It is proposed to select from the sjiecimens m Mr. 
Harrison’s collection the type series chosen from the chalk 
plateau implements by Sir Joseph Prestwich to illustrate his 
monographs upon the subject of plateau or eolithic implements, 
and other type implements which have been figured and described 
by other writers ; a senes to show variety of form and the 
probable uses to which these implements have been put; a 
collection of paleolithic implements from gravels m the West 
Kent district ; and type series of neolithic implements found in 
Kent No more suitable home could be found for these imple- 
ments than the Maidstone Museum, situated as it is in the 
county town, and also in the immediate vicinity of the district 
in which they were discovered. An appeal for subscriptions to 
purchase the coUecUon, signed by the Mayor of Maidstone, has 
been issued by the Mttteudi Committee The public spint 
of the municipality in the cause of science, as shown by the 
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efforts being made to acquire Mr Harrison’s collection, u as 
gratifying as it is rare. Nearly too/, have been raised so far, 
and there should be no difficulty in increasing this to the amount 
required. Subscriptions may be sent to the Town Clerk of 
Maidstone, or to the Harrison Collection Fund, Kentish Bank, 
Maidstone. 

In the V S H'eatier Xevtew or March, Mr. R. de C 
Word describes an interesting formation of small cumulus 
clouds over a fire, observed by him at the Harvard College 
Observatory at Arequipa, Peru. Behind the western flank of 
Mount Charchani, and about fifteen miles away, a column of 
smoke was rising from a considerable fire of brushwood, at a 
probable height of about 14,000 feet above sea-Ievei While 
looking at the smoke he noticed the formation of a small cumulus 
cloud directly over it, and from 3000 to 4000 feet above it, the 
sky being almost clear and the wind nearly calm at the time. 
The cloud soon disappeared, and was succeeded by another, 
which again disappeared within five minutes Eight distinct 
cloudlets were seen thus to form and dissolve within the space 
of half an hour, at the end of which time the smoke had dis- 
appeared, Although the smoke column was small, the con- 
ditions were evidently favourable for cloud formation Cumulus 
clouds over fires were described by Espy in his Fourth Meteor- 
ological Report , another case was also noted by Mr Ward m 
Stiemevi January 8, 1897 

An interesting installation of electric transmission of water 
power has, says Sngtiieertng, recently been completed by the 
utilisation of the River Etsch for the benefit of the towns of 
Bozen and Meran The sources of the Ltsch are at a great height 
above the Reschen lake, which is situated some J200 feet above 
the level of the sea At the place where the installation in 
question has been creeled, the fall of the river is 630 feet over 
a distance of about a mile and a half So far 6cxx> horse power 
have been utilised, and a similar quantity can be made available 
at the second fall The power will be used for electric light, 
at an extremely cheap rate for industrial purposes, probably 
electric railways, &c. The course into which the water is con- 
veyed has a length of about tooo feet , a tunnel has been made 
through the rocks of 1730 feet in length, and at the end of this 
IS a reservoir, with a capacity of 1335 cubic metres. From 
here the power conduit, 12 feet in diameter, has been blasted 
almost vertically m the rock ; it ends in a chamber, from 
whence two steel tubes, about 5 feet in diameter, lead to the 
turbines. The tubes are for a length of no feet inserted in 
the rock and laid in concrete From each tube three outlets 
lead the water to turbines, which are after the Portial Girard 
system, and of 1000 horse power each at 320 revolutions, the 
consumption of water being i 4 cubic metre per second, with a 
utilised fall of about 230 feet The dynamos are direct coupled 
with the turbines, and generate currents of 10,000 and 3600 
volts. The connection with Bozen has a length of twenty-two 
miles, and the one to Meran of three miles. They are over- 
head, supported by 33 feet high poles, and with a tension of 
respectively 10,000 and 3600 volts On entering Meran the 
current is conveyed through two cables to the distributing 
station, from whence it, by means of undergronnd high tension 
network, is conveyed to the transformers and reduced to 115 
volts The same is the case at Bozen, where the current, 
however, first is reduced from 10,000 to 3600 volts 

The formulce relating to recurring senes have long been 
studied, but there has always been a certain incompleteness 
about their synthetic treatment. This want is now to a certain 
extent supplied by a paper, communicated by Dr Carlo Pietra* 
cola to the j4//f of the Naples Academy, of which a brief 
abstract appears in their Rendiconto. Ur. Fletracola deals 
with the part of the theory regarding the formal relations 
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between the general term* of recurnng »erie« and the elements 
which define them This subject he treats by a new method, 
Involving a generalisation of the Isobaric algorithm, and a 
number of interesting applications form a noteworthy feature of 
the paper. 

A MKrHOD of determining simultaneously the electric and 
thermic conductivities of metals at different temperatures is 
described by Signor Paolo Straneu in the Alti ttti Lincei, vn. 1 1 
The principal object of the experiments was to ascerum how 
the thermic conductivity of a substance varied with the tem- 
perature. As regards the internal conductivity, the variation* 
were found to be too small to be determinable to a sufficient 
degree of precision by existing methods The coefficient of 
surface conductivity increases with the temperature, and the 
dispersivity not only increases with the absolute temperature, 
like the coefficient of specific heal, but is at least a quadratic 
function of the difference of temperature between the body and 
the surrounding air 

Thk so called chromatolyais, supivosed by Ca vara to exist nor- 
mally in the nuclei of plants, is discussed in the AtU dci Itntet 
by Ur B Longo, who enunciates the following conclusions 
(I) The phenonomen of chrnmatolysis docs not exist in the 
normal vegetable nucleus, (a) the nucleoli consist of one 
unique substance, and not of a central one representing the 
nucleolus proper of Cavara, and a peripheric one representing 
the chromatin , (3) the nucleolus proper of Cavara is nothing 
but a vacuole , (4) the nucleoli are either perfectly homogeneous 
or vacuolate, but never alveolate; {$) in the present state of 
science we are ignorant of the true function of nucleoli. 

Prof G Mkrcalli has recently prepared an important 
memoir on the earthquakes of southern Calabria and the district 
around Messina {A/em dtlla Soc. Ital dttU Scuna, ser 111 vol 
XI ) The first part conuins a catalogue of all the shocks felt 
m this region from i i6g to the present day In the second, a 
special study is made of the more important seismic series, and 
especially of that which commenced on February 5, 1783 Of 
this senes alone (1783-86), the author adds notices of about 500 
shocks to the 1186 already chronicled by Vivenzio and Pignatari 
The moat interesting part is, perhaps, the third, which deals 
with the recent senes of earthquakes beginnihg on November 
j 6, 1894, the origin of which Prof Mercalli trace* to two centres, 
one in the sea of Palmi, the other beneath the western slope of 
Aspromonle, between S Cristina and Delianova, Among the 
general conclusions formulated are the following —The Calabro 
Messinese earthquakes, as a rule, occur in long series The 
great destruction caused by those of 1783 was due not only to 
the violence of the shocks, but especially to their long duration 
(two minutes and more), and to the nature of the surface rock- 
formations. All the great earthquakes of the district are Inde- 
pendent of the volcanic foci of Etna and the Aeolian islands, 
there being about eighteen diffig^nt seismic centres. With 
regard to the causes of the earthquakes, the author considers 
tectonic dislocations insufficient, and would prefer either masses 
of water passing instantaneously into the state of vapour, 
laccolitic or plutonic displacements and injections, or subter- 
ranean rock-falls. On account of their position and supposed 
origin, he proposes to apply thq term initr-voltaitic to the 
Calabro-Messinese earthquakes 

Thr Report of Mr J. C. Willis, director of the Royal 
Botanic Gardens, Ceylon, on the condition of the Gardens, and 
the work accomplished during 1897, records a neniber of inter- 
esting points. The appointment of Mr. E Ernest Green as 
Hononuy Govecninent Entomologist u noteworthy. As to the 
work of the Gardens, a fair amount of ground was laid out 
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during the year m experimental plots of economic plants, 
chiefly at Peradeniya An attempt was made to bring the de- 
partment more into touch with the public by issuing peruxiical 
circulars dealing with horticultural, agricultural, and botanical 
subjects Each circular deals with one subject only Three 
were publisl^d during the latte half of 1897, one being intro 
ductory, the others dealing with the cacao disease Copies are 
sent free to all Government of*-, ers, to planters’ associations 
and similar Ixulies, and to botanic gardens and similar institu- 
tions abroad Much attention was given during the year to 
the cacao canker. During the early part of the year an ex- 
tended investigation of the diseastal areas was made, and the 
disease was found to be common in nearly all parts of the 
Central and Uva Provinces The disease was found to be due 
to the attack of a fungus, whose exact nature is at present 
unknown, but which almost certainly belongs to the class of 
fungi which cause the various cankers of stems and roots The 
interest taken in the cultivation of Para rubber received a very 
great impetus during the year, and the demand for seed was 
enormously larger than the supply The total crop of seeds 
from mature trees in the Gardens was rather over 100,000 seeds, 
of which 88,500 were sold to planters in Ceylon The cultiva- 
tion of camphor trees is also full of promise It is reported 
that camphor plants continue to grow well at llakgala, some of 
them being nine feet high Of the plants distributed 111 1895, 
some of those inOatle District have grown to a height of twelve 
feet In the laboratory attached to the museum, researches 
were carried on during 1897 by several European investigators 
The work of the (.ardens has thus been for the advancement of 
pure as well as economic botany 

A LARi.iC amount of work is being done in the various 
American botanical laboratories on the embryology of flower- 
ing plants, and interesting results have in several cases been 
obtained Among the more recent contributions are one on 
the PontcderiaceiE (PonUderia and Btcht.hi>rnut\ by Wilson 
K Smith , the results being very similar to those with other 
Monocotyledons of a low type, such as Natas and Zanm 
(htllta , and one on Euphorbu iarollata, by hlorcnce May 
Lyon. The embryo of this plant is characterised by the 
extremely long synergids, and the very temiiorary character of 
the antipodals. The work was in both instances done in the 
Hull Botanical Laboratory We have also received I’.trt i 0 
the second series of the Minnesota Botanical Studies , and 
three publications from the U S Department of Agriculture 
a Preliminary Report of the Soils of Florida, by Milton 
Whitney, ami Nutrition Investigations at the University of 
Tennessee and in J’ltlsburg respcclively, by Dr. Charles E 
Wait and Prof. Isabel Bevicr 

Thk special correspondent of the Lancet in Calcutta writes 
" A very diplomatic compromise between what ought to be 
done and the wishes and prejudices of the natives has been 
effected in Calcutta by the establishment of licensed family 
hospitals for plague cases. The sanitary measures hitherto 
adopted etsevvliere are not adapted to the Indian people, and 
consequently the regulations about plague have been evaded in 
every possible way. The establishment of this system, there- 
fore, has gained the confidence of the people Besides the 
public hospitals and the word hospitals there are numerous 
private hospitals, so that all the commuiiilies are now well 
provided for. In addition to this, houses possessing anything 
like suitable accommodation for the isolation of a case of plague 
are allowed to have one or more rooms set apart for the purpose. 
By these concessions every cose of plague ought to come under 
observation The plague scare has greatly subsided, and 
inoculation Is coming slowly into favour among all classes." 
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Tub current number of the Journal of the Society of Arts 
contains the first of Dr. D Morris's Cantor lectures on “ Sources 
of Commercial India rubber ” 

Wf, learn from the Ktw Bulletin that a Flora of Simla and 
the surrounding districus being prepared by Sir Henry Collett, 
and IS expected to comprise about 1500 specief of flowering 
plants The illustrations are contnbuted by Miss Smith 

Jurx.INO. from the Report for 1896-97, which has just reached 
us, the Felsted School Scientific Society is doing good work by 
creating an interest in science among the members of the rising 
generation During the session under review a number of in- 
teresting papers and lectures were delivered, among the number 
being a lecture by Mr George Murray, F R S , on “A Journey 
to the Tropics," and a paper by Mr C. Hose Resident of 
Baram, Sarawak, entitled “ A Visit to Celebes " 

Surgeon Generai STRRNBBRr., of the U S Arm), contri 
butes an article on “ The Sanitary Regeneration of Havana” to 
the August number of the Century Afai^ziue, which should Ire 
read by all who take an interest in sanitary matters The writer of 
the article considers it practicable to put the city of Havana in 
such a sanitary condition that it would be exempt from its ever 
recurring scourge of yellow fever, but that the undertaking 
would be of considerable magnitude, involve the expenditure of 
large sum, of m iney, and require much time for its accomplish- 


Th» additions to the Zoological Society’s Gardens during the 
past week include a Pig tailed Monkey (A/aeacus nemestrius, 9 ) 
from Java, presented by Mr C R Johnson , two Squirrel 
Monkeys (Chrytothrix scturea) from Guiana, presented by Mr, 
C. E Gunther , a Common Rat Kangaroo (I'otorous trtdai- 
tylus, J ) from Australia, presented by Major Fleming . aWhite- 
cretted Jay Thrush (Garrulax leucolophus), a White throated 
Jay Thrush {Garrulax aliot;ularis) from India, presented by 
Mr. Henry Fulljames ; a HooV {Cenuis fruxtlestts), British, 
presented by Mr Mack ! a I.eopard Tortoise ( Testudo 
«ardalis), a Bell’s Cinixys {Cinrxys helhana), a Home’s 
Cinixys (Ctntxys hameana) from Kavitando, near Victoria 
Nyanza, presented by Captain E M Woodward , a Common 
Chamxleon {Chamaleon vulsaris) from North Africa, presented 
by Mr W Cooper; a Humlioldt’s Saki (Pithecia monarhus) 
from the Amazons , a Vinaceous Amazon (Chrysotis vtnaeea) 
from Brazil, an Orange winged Amazon {Chrysalis amatontca) 
from South America, a Festive Amazon {Chrysotis /estiva) from 
Guiana ; five Gazelles {Gasella dorcas) from North Africa, two 
Magpies {Pua cautiata), British, deposited , four Cambayan 
Turtle Doves ( Tnrtur senegalensts), a Spotted Pigeon {Columba 
maculosa), bred in the Gardens. 


OUR ASTRONOMICAL COLUMN. 

August Mbieoks — In consequence of the brightness of the 
moon during the earlier portion of this month, only the more 
brilluint members of the Perseid swarm of meteors are likely 
to be observed These meteors originate, as their name in- 
dicates, from a point situated in the constellation of Perseus 
near the star ij, which lies in the north-eastern part of the 
heavens, and is rather low down during the earlier portion of 
the evening As the maatmum is usually attained on the loth 
of the month, the moon should not prove such a disturbing 
factor , and if the night be fine, observers should make a point 
of recording their observations in a manner which has been 
described by Mr. Denning. It is only in this way that 
observations ^ be properly discussed and made to serve a 
useful end BY Denning has recently {Knowledge, August l) 
published an ephemeris of the position of the radiant point, 
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and below we give an abstract which may prove useful for the 
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We may mention again that the maximum occurs on the night 
of the toth 


Wolf’s Comet —This comet is gradually decreasing its 
northern declination, but is increasing slowly in brightness 
Its ephemeris for the present week is as follows {Astr Koch , 

3506) — 
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Between the above dates, the sun’s apparent right ascension 
at apparent noon lies between 8h 58m and 9h 39m 
GMT 

The Variabib o Ceti — This variable star has always 
affoided plenty of interest to the observer, and according to the 
most recent observations much attention must still b^peid 
until we are able to understand all the intricacies wBU are 
connected with it In the current number of the Astr NtU/tr. 
(3Jo 6) Herr W Stratonoff gives a short account of his oMorv- 
ations, vvhich extend over the years 1896-98 ending Jffhuary 24, 
and these show that there are peculiarities which need further 
study According to these observations the maximum (3 60 
mag ) in 1897 occurred about January s, which indicated that 
the lime of computed maximum was about sixty three days 
loo early The following maximum in 1897 took place on 
aUmt November 23, the magnitude of the star amounting to 
less than on the former occasion, namely 3 06 This maximum 
occurred fourteen days later than the calculated time The 
interval between the two amounts to 322 days, which is smaller 
by nine days than what is generally computed to this star Herr 
Stratonoff further points out that after the chief maximum a 
secondary maximum occurs, twenty-seven days later; this is 
very interesting, as such a maximum takes place in the well- 
known variable v Aquilic Herr .StratonolTs observations were 
all made with the naked eye, with the exception of those included 
in October 23-25, when he used an opera-glass He attempted, 
by photographic means, to determine the variations of the star 
by making eijual exposures on dilTerent nights, and examining 
the diameters of the images formed , but he ultimately found 
that the method was not so accurate as the one, namely 
Argelander’s, that he had employed 

In the same number of the Astr Nachr. Dr A. A. Niiland 
communicates a short puMr on the same variable, and shows 
that, according to his ooservations, the maximum in 1897 
occurred sharply on November 26 This determination may be 
perhaps considered more accurate than that of Herr Stratonoff, 
whose observations at the time of maximum were less numerous 
than those of Dr Nijland Even in this case the computed 
time was far too early, amounting to fifty seven daw In Dr 
Nijland's curve the secondary maximum of Herr Stratonoff 11 
also indicated, although the former observer draws his curve 
through the mean of the observed points, looking upon the 
variation of intensity ax within errors of observation Aiming 
that the maximum fell according to Chandler, on January 11, 
1897, then the last observed period amounts to about 319 days, 
which does not differ very much from that found by Herr 
Stratonoff, as mentioned above. The light curves reproduced 
in both the papers referred to are well worth perusal, and will 
perhaps lead other observers to follow the fluctuations of this 
interesting variable. 
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'T'HE outlines of the red spot are still faintly distinguishable 
on a night of good definition With a lo-incli reflector 
and power of 312, 1 have obtained the following estimated 


.. 17 1* 6 236 

„ 18 80 252 

„ 22 II 16 249 

May 14 9 25 24 I 

June 7 9 20 25 9 

At the present time the spot follows the sero meridian 
(System II ) of Mr Crommelin’s ephemerides m AUnthly 
Notices by 26 degrees, which is equivalent to 43 minutes. 

During recent observations the spot has not appeared to be 
quite centrally placed within the concavity in the great southern 
belt Its positton is slightly on the following side 

Now that this singular marking has been walched fur 1 


(leriod of twenty years, the time may be opportune for referring 
■ whether it can lie physically identified with the 


o the question , 

large spot seen at intervals by Cassini, 

Hooke and Maraldi about two centuries 
ago, and with more modern observations 
of somewhat similar formations by Key in 
June 1843, by Dawes in 1857, by Lassell 
and Huggins in 18^8 and 1859, by Gledhill 
and Mayer in 18^, 1870 and 1871, by 
Rosse and Copeland in 1873, and by 
Russell and Bredichin in 1876 In some 
instances the features alluded to exhtbited 
a very suggestive resemblance to the red 
spot, and were, moreover, situated in, or 
nearly in, the same latitude. 

This question of identity, when the 
details come to be considered, presents 
so many difficulties that, though the 
affirmative view has much 111 its sup 
port. It scarcely admits of definitive 
settlement in r^ect to the more ancient 
observations. For our knowledge of the 
older spots we have to depend upon 
drawings of the planet j and it is noto- 
rious that delineations by different ob- 
s Tvers are rarely consistent as to the form 
of an object, or accurate as to its position on the disc Before the 
apparition of the red spot in 1878, the great utility of taking 
the times when the markings passed the central meridian of 
Jupiter had not been sufficiently recognised, and such observ- 
ations had been rarely attempted 

Apart from the approximate character of former materials, 
the extremely variable motion of the Jovian features presents a 
serious impediment when we attempt to demonstrate the absolute 
identity of any of them Were the observed velocities equable, 
and the spots permanent markings on the real surface, like those 
discerned on Mars, the matter would be simplified, and we 
should possess a well-assured base for investigation. It would 
be CMV to determine whether a modern spot occupied the same 
longitude as one of its prototype# visible at a distant period 
Thus, the Kaiser Sea, as we see it to day on Mars, can be un- 
mistakably identified as one of the principal lineaments drawn 
by Huygens in 1659 and subsequent years But the visible 
markings on Jupiter appear to be quite of another character 
They are atmospheric aetails which display vagaries inducing 
neat changes of appearance and displacements in longitude, so 
that we can only spnk with confidence of Individual markings 
which have been retained continually under telescopic scruuny. 
It is true that a break of a few months in such observations 
need not, in particular oases, be fatal to the identification of 
markings. There 


three years in observations of a supposed identical feature, 
doubts are at once introduced by the lack of conned ing links to 
bridge over the intervals This 1$ the case affecting the various 
features which are suspected to have been early representations 
of the modern red spot , there are many links wanting m the 
chain of evidence necessary to prove their identity 

I have been carefully comparing the various observations of 
apparently analogous markings in the southern hemisphere of 
Jupiter since 1857, with the view of associating them if possible 
and discovering what rates and changes of motion influenced 
them The result of the examination nas tended to strengthen 
the idea that Giedhill’s ellipse of 1869-70, Lord Rosse ’s and 
Dr Copeland's red spot of 1873, and Russell's and Bredichin's 
oval spot of 1876 were really one and the same object I 
believe that alt these ohservalions are to be satisfactorily ac- 
counted for on the theory of identity Certainly there are 
some small differences due to the approximate character of the 
materials available for discussion The times of passage of the 
objects across the central meridian have in most cases to be 
estimated from their positions as drawn either west or east of it 
But It must happen that, in getting transits from such rough 
data, our resulting values will be sometimes erroneous to the 
extent of 15 or 20 minutes, and occasionally perhaps it will 
amount to 30 minutes Even the latter quantity is not, however, 
always a very serious item, for when the rotation of a spot has 
to be derivevl from, say, observations extending over two years. 
It only introduces an error of i second in the resulting |veriod 



since 1878, When, however, there o 
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There is little doubt that the red spot liefore its remarkable 
intensification of colour, and prior to freeing itself from the 
obscuring material which apparently veiled it in 1877, had been 
increasing its velocity of rotatton We know that after 1878 it 
gradually slackened When (iledhill first observed the spot in 
the autumn of 1869, its period of rotation appears to have been 
about 9h 5Sm 35s Slightly increasing in velocity, the rate up 
to the close of 1872, when Lord Rosse and Dr Copeland 
redetected the spot by means of the six-foot reflector, vvas 
9h SSra 34 Ss It had been seen in the interim by several 
others. Mr Gledhill saw the ellipse resting on, and actually in 
contact with, the great southern equatorial belt on December i , 
1871, and on January 5, 6 and 11-12 it was seen by Messrs 
E B Knobel, H Pratt and J Birmingham respectively (/fi/eo- 
nomteat Rt/ftster, January and February 1872, and English 
Mechanic, .Septemher 13, 1872). Several others, including Dr. 
F Terby, appear to have recognised it at about this penod 
During the interval from Rosse and Copeland's oliservations in 
the winter and spring of 1873, to Russell and Bredichin’s in the 
summer of 1876, the mean period of the spot was 9h 55m 34s, 
and between June 1876 and Dennett’s observation of July 27, 
1878, it had further decreased to about qh 55111 33 5s. Sub- 
sequently to tins the motion of the spot has slackened until, 
now, twenty years after Dennett’s observation, its period is 
9h. SSm 41 5s., or 9 seconds more The variation of motion 
dnee 1869 can perhaps be graphically represented by a diagram 
'The slackening of its niotim is still evident, but it is very 
slight as compared with that which took place in the years from 
1879 to 1884. 
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Taking the whole period from Gledhill'i Hnit observation on 
November 14, 1869, when the spot was central at abokit 
toh. Som , to one obtained at Bristol on June 7 last, at ph 30m , 
we shall find the interval covered 10,431 days 33 hours and 
30 minutes, and that 35,218 rotations were ^rformed with a 
mean period of 9b 55m 37 7' 

In addition to the variation exhibited in the diagram, there 
have been some minor changes in the motion of the sixit. 
These could, however, only be satisfactorily worked out from 
the most accurate observations and by determining the rotation 
periotls for short intervals 

As to the question whether the red spot is identical with 
markings seen in 1857, 1858 and 1859, the matter is open to 
doubt, for there seems to be a great lack of corroborative 
observations between i860 and 1869 The objects delineated 
by several skilled observers about forty years ago were some- < 
what similar in position and form to the red spot of recent 
years, and afford strong presumptive evidence of identity We 
have had the spot continuously before us for twenty years, and 
there can be no doubt that its existence can be traced back to 
1869 We ought to be able to go back another ten years and 
affiliate it with the elliptical markings which were drawn by 
Dawes, Huggins and others in the region immediately south of 
the great equatonal belt in 1857, 1858 and 1859, but there is 
an absence of suitable observations along the interval, and 
though It is easy to infer that the vanous objects were identical 
the fact cannot be demonstrated 

Had observations been more numerous, we should perhaps lie 
able to put our hands on a complete senes of records of the 
red spot extending back for a very long period. It must be 
remembered that some years ago the planet was so much 
neglected that a conspicuous feature might easily escape notice 
during the whole of a favourable apparition Thus the ellipse 
of 1869-70 was only seen by Ciledhill and Mayer, though Jupiter 
was a splendid object at about that period. The fact that an 
object was not seen is, therefore, tar from being conclusive 
evidence of its non existence 

Though there is reasonable proof that the markmg drawn by 
Russell and Bredichin in 1876 was the same as that which 
attracted so much notice two years later, it is cunous what 
became of it in 1877 Bredichin gives fifteen drawings of the 
planet’s appearance in the summer of the latter year {ua Annates 
de r Observatotre dt Moseau, vol tv , 1878), but there is no sign 
of the red spot The object, if it existed during that opposition, 
may have been temixirarily oliscured by more highly reflective 
material lying above it It seems to have been much involved 
with the bells in the southern hemisphere before 1878 Mr. II 
C Russell remarks that he first saw it separated from the bilts 
on July 8, 1878, and was not long in recognising it as an old 
fnend which he had frequently seen in 1876 

Many of the markings on Jupiter are probably formed by 
materials evolved from the actual surface of the planet, whicn 
afterwards become floating masses in the outer region of the 
atmosphere Their longitudes do not probably long coincide with 
that of the original seat of disturbance, for they will fail to keep 
pace with the exceedingly rapid motion of the sphere, and must 
exhibit a retardation similar to that so well pronounced in the 
case of the red spot 'The latter has proved itself a very special 
object with a durableness which does not seem to have charac- 
terised other markings There were "new red spots” in 1886 
and 1891, but they did not last long The majority of the 
Jovian markings appear to be somewhat transient and irregular 
in their apparitions, and Certain xones of the planet would seem 
favourable to the production of markings having an individuality 
of aspect 

The true rotation period of the actual sphere of Jupiter still 
awaits accurate determination An occauon might, However, 
present itself for this element to receive satisfactory investiga- 
tion If the spots are really due to eruptions from the planet, 
and if these should be sustained over jieriods sufficiently long 
for the purpose intended, then a string of spots might be formed 
along a sone, and the time taken to complete the circumference 
might give data for ascertaining the true rotation period if the 
retardation of the markings on arnving in the outer atmosphere 
were allowed for. 'Thus, in 1880-81 I watched the formation 
of a complete girdle of spoU m about ninety days , and bad the 
distension taken place always on the preceding side, the 
tnalenals would have been obtained for finding the correct 
-period, for the observed rotation of the spots was 48)11, But 
the objects appeared to extend themselves both east mkI srest, 


though the spreading out on the following tide may have 
been due to an increase in the slackening motion, rather than 
to the formation of new spots. Phenomena of thu character 
obviously offer important features for discussion Whenever an 
outbreak of spots takes place, it becomes necessary to learn the 
direction and rate of its longitudinal distension ; for such inquiries 
may usefully increase our knowledge of the physical condition 
of Jupiter, and simply us with a more precise value for the 
rotation penod Our previous acquaintance with this element 
depends upon atmospheric phenomena, and must be to some 
extent in error, for the markings display proper motions differing 
among themselves to the extent of nearly eight minutes, and in 
nearly every case the rale of velocity appears to vary in an 
irregular manner but generally lengthening with the time 


THE GERMINATION OF HORDEUM 
VULGARE* 

'^llE work described in this iiaper is a continuation of a 
previous research by Mr Horace T Brown and Dr G H 
Morns published in 1 8^ (Jour Ckem Soi , vol Ivii. p 458), 
dealing with the respective influences of embryo and endosperm 
m the alteration of the reserve starch and cellulose for the 
requirements of the young plant during germination of seerls of 
the Gramtnetc The se^s of various species were examined, 
but the mam results were obtained with Hordeum vulgare ; the 
observations made in this later work are also almost entirely 
confined to this species, and there can be but little doubt that 
the results will be found applicable to the Graimntie generally. 

It was shown in the earlier paper that the first changes 10 the 
endosperm dunng incipient germination are disintegration and 
ultimate dissolution of the membranes of the amylilcrous cells, 
this being followed by erosion of the contained starch granules 
These phenomena suggested that the action is due to the in- 
fluence of the embryo, and not to any autonomous action of the 
endospermous cells themselves. 

While investigating this point, it was found that a carefully 
excised embryo can exist independently of the seed, if supplied 
with suitable artificial nutriment in the form of certain carbo- 
hydrates, Us own proteids yielding sufficient nitrogen for the 
production of planilets of considerable sixe. It was also found 
that the embryo can be transferred from the endosperm of one 
seed to that of another, and that healthy plantlets are produced 
under these artificial conditions 

In this manner it was shown that an excised embryo can 
induce m starch-granules an action alike in kind and degree to 
that produced by an embryo growing in situ on its natural 
endosperm, as m normal germination It was found that the 
columnar epithele of the acutellum can secrete a very active 
amylohydrolvlic enzyme, and project this into the endoiMrm or 
any artificial nutriment m intimate contact with itself. This 
embryonic activity was, however, recognised not to exclude the 
possibility that the endospermous cells mi^t pariicipate in the 
dissolution of Iheir own reserve materials. To aacertaJn how far 
such co-operation might exist, degermed seeds were studied 
when placed in conditions allowing rapid removal of any pro- 
ducts of change. The same end was also obtained by grafung 
I a living embryo from one grain on to the endosperm of another, 
that had been-so treated, so as to destroy presumably ail potential 
vitality of the endospermous ceils, Since living embryos in- 
duced in these sup^iiiitiously dead endosperms all normal 
changes of depletion, and since no autonomonous changes were 
observed in the degermed endosj^erms not attributable at that 
time to adventitious micro organisms, the idea of residual vitality 
in the endosperm as a condition of its depletion seemed super- 

Since 1890, Griiss, Hansteen, and others, have confirmed the 
coneludons formed in 1890, that the embryo can secrete enzymes, 
but Pfeffer, Hansteen, Griiss, and Puriewitsch have strongly 
contested the view that the endosperm has no autonomous 
power of self-depletion. These latter observers state that the 
amyliferoua cells of the endosperm have disUnct power of digest- 
ing their own reserves, this function being quite independent of 
any induced action of the embryo, and due to residual vitality. 

The present work is the result of a re-examiuation of the 


t " On the Depletion at the Endoepenn of HOntsum *ulfar$ durluf 
Cermlaation " By Horace T Brown, F R.S., and F Eaoombe. (R^ 
hafore tho Royal Society on March 3 ) 
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mutual dependence of embryo and endosperm jn Hordeum 
tmlgart. In k the proportionate shares taken >n the endospermous 
depletion are evaluated for (l) the embryo, (2) the amyliferous 
part of the endosperm, (3) the so-called " alcurone layer" 
\Kleberschtcht) The possibility of some of the changes being 
due to enz^’mes pre-existent m the seeds is considered, as also 
of any action being due to micro organisms in experiments 
with degermed endosperms The conclusions are drawn from 
results given by very many experiments in widely varied con 
ditions 

Great didiculty was found in the just appreciation of the effects 
of micro organisms, for, althou);n their influence on intact 
seeds is minimal, yet their action on the endosperm bared 
through degermation produces changes in the cells hardly dis- 
tinguishable from such as would be induced by the cells them- 
selves, on the assumption that they had living contents 

No antiseptic reagent could be found with such differential 
action as to inhibit, or materially retard, the growth of micro- 
organisms, while not hindering normal development of the seed- 
ling But extreme refinements for avoiding air sown organisms 
are useless, since complete initial sterilisation of the exterior 
of the gram cannot lie ensured Differentiation of autonomous 
action of the tissues from that of extraneous organisms was 
much aided through study of the action of similar organisms on 
undoubtedly dead tissue 

To ascertain the self-deplelive power of endosperms from 
which the embryo had been removed, a method was adopted 
almost identical with that described in the pajier of 1890 (lot 
tti ) The endosperms were placed with their proximal ends 
downward in small holes in a very thin mica raft, which was 
then floated on water so as to lust submerge the endospermous 
surfaces laid bare through degermation, every facility being 
thug given for outward diifuston of products of change This 
method is preferable to Ilansteen's plan of affixing the grains 
to plaster-columns standing in water. In these conditions slow 
changes undoubtedly occur in the degermed seeds, these lieing 
due neither to influence of micro organisms, nor to en/ymes 
pre-existent in the grains The changes are very much slower 
than those of normal germination, but are of the same order, 
and are undoubtedly due to autonomous action of some part of 
the endosperm. 

There is firstly a tendency for the “ aleurone layer ” to se 
parate from the underlynng amyliferous cells through cytoliyd-o 
lysis of the membranes of the latter This action commences 
on the dorsal side of the grain near the apex of the scutellum, 
extends gradually m welt defined directions, and invades slowly 
the more deeply seated parts of the endosiverm, producing a 
partially-inealy consistence of the cell-contents This cytohydro 
lysis IS followed after some days by a more or less partial erosion 
of the starch-granules underlying immediately the '* aleuronc- 
cells ” Tilts erosion is, however, very different from that effected 
by the embryo through the enzyme secreted by its columnar 
.epuhelc The difference between these two modes of erosion is 
clearly shown in the accompanying prints 

These changes in the degermed seeds are without doubt self- 
induced, since It IS impossible to produce them in endos|>erm3 
that have been demonstrably killed through submersion m chio 
rofoim-water for twenty-four hours. It is also certain that the 
action is initiated by the "aleurone-layer," and not by any 
autonomous action of the amyliferous cells, since no such 
changes can be induced in this portion after deprivation of 
Its “ aleurone-layer.” 

Although the statement made in 1890 that the amyliferous 
cells possess no self-depletive power, is true, the one affirming 
that the endosperm as a whole ts passive during germination 
requires correction, since the “aleurone-layer” sMres with the 
embryo in preparing the reserve materials for the seedling 

As an active agent m amyUhydrofysts, the “ aleurone-layer" 
seems to play a subordinate part to the embryo , its pnncipal 
function appears to be cytohydrolvtu. Certainly on embryo 
pafted on an endosperm, the “aleurone-layer” of which has 
been killed, cannot induce an action comparable In intensity 
with that produced through joint action of a living embryo and 
a living “ aleurone layer.” This is not due to deficiency in 
amylohydrolytic power of the embryo, ^t to the fact that the 
embryo has relatively small cytohydrolytlc power, so that the 
action of its diastase, owing to the low diffivibility of the Utter, 
is not effective as long as the membranes of thh amyliferous cells 
are undestroyed. 

The view put forward in 18901, that the whole endosperm Is 


passive during germination, was mainly founded un experiments 
m which living embryos had been "grafted” on endosiierinv 
previously soaked for several months m strong alcohol, .x treat- 
ment then believed to ensure complete loss of potential vitality 
of the “ aleurone-layer.” Such treatment is now known to be 
insufficient to destroy with certainty even the potential life of 
the embryo, for barley-seeds have been germinated that h.xd 
been continuously soaked in strong alcohol for many weeks, and 
there is reason to believe that the " aleurone layer ’’ is even 
more resistant to adverse conditions than the embrj'o 
The conclusion that the amyliferous cells are incapable of 
imlialing any changes in themselves as deduced from physio- 
logical experiments, is strongly supported by cvtological 
observations. A method is described m the paper by which 



Fig I — Sub scuiellar erosioD of starch produced by tile enibrju Here the 
sction cvinoiences wtib general of the granule These pits 

enlaige. and tbusbrc.xk up the granule 



these cells can be cleared of their closcly-packed starch granules, 
so that the nuclei can be readily discerned During develop 
ment of the amyliferous cells of ihe endosperm their nucjei 
become extremely deformed, owing to llie increasing pressure of 
the starch granules, and are xery often disinicgnited It is 
difficult to believe that cells m this condition can lunctionate, 
even if there were no confirmatory evidence such as is afforded 
by the physiological experiments described 

It u» vent probable that the “ alcurone layer ” possesses a 
hinction additional to that exercisetl during germination, but 
which can hardly fail to be very important. Its cells, which 
undoubtedly contsdn living elements, constitute the outermost 
peripheital layer of an otherwise dead endosperm, and this would 
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be much more liable to attack by any micro-orgamims of the 
soil which succeeded tn penetrating the seed-envelopes, if the 
protective sheath ofliving cells were not present. It is remark 
able that the “ aleurone-layer ” is much more fully developed 
over those parts of the seed that may be regarded as dead, 
becoming very much more attenuated where in proximity to the 
embryo, the cells of which owing to their vitality do not require 
an equal amount of protection 

The authors express, finally, their great thanks to Mr. W. T 
Thiselton-Dyer and to Dr D H. Scott for the opTOrtuntties 
afforded them in the prosecution of thu research at the Jodrell 
Laboratory, Kew 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Mr J Crowthrr, at present lecturer in meullurgy in the 
Owens College, Manchester, has been appointed to a similar 
position in the Swansea Technical School 

Dr Cheadle has presented the St. Mary's Hospital 
Medical School, Paddington, with the sum of $00/, to found a 
gold medal in clinical m^icine 

Dr Wallace Walker has been appointed to the additional 
chair of Chemistry recently founded and endowed by Mr 
W C McDonald in M'Gill University, Montreal ; and Mr. 
Ernest Rutherford has been appointed to succeed Prof H. 
Callendar in the chair of Physics 

The following appointments have been made at the West 
Ham Municipal Technical Institute - — Lecturer in physics and 
oiathematics, Mr S. G. Starling, of the Battersea Polytechnic , 
•demonstrator in physics, Mr J Tomkin, of the Royal College 
of Science ; demonstrator in chemistry, Mr. F. H Streatfeild, 
of Finsbury Technical College 

The Ket0rd of Tochnual and Secondary Ediuatrort for July 
contains illustrated accounts of the Royal Technical Institute, 
Salford, and the Leith School of Navigation, and an important 
article on ** Technical Institutions and Loul Authorities in 
England," in which it is endeavoured to give trustworthy 
information as to the amount of money expended on technical 
buildings local authorities The article deals only with the 
work done in the county boroughs, but a subsequent contribution 
will deal with the operations In connection with County Councils 
Sind other locsd authorities. 

Her Majesty's Commissioners for the Exhibition of 1851 
have made the following appointments to Science Research 
Scholarships, for the year i8gS, on the recommendation of the 
authorities of the respective Universities and Colleges The 
scholarships are of the value of 150/ a year, and are 
ordinarily tenable for two years (subject to a satisfactory 
report at the end of the first year) in any University at 
home or abroad, or in some other institution approved of by 
the Commissioners. The scholars are to devote themselves 
exclusively to study and research in some branch of science, 
the extension of which is important to the industnes of the 
country. A limited number of the scholarships are renewed 
for a third year where it appears that the renewal is likely to 
result directly in work of scientific importance 


Nomi 


iting iiMIitnIton 


Umvenity of Glasgow 
University of Aberdeen 
Mason University College, Birm 

Y^Ciun College, Leeds 
Universily College, Liverpool 
Univcnity College, London 
Owens Collage, Manchester 
Durham College of Sdence, 
Newcastle upon Tyne 
University College, Notiingham 
Royal ^llege of Scienca for 

Queen S College, GolWay 
University of TorJ^ 


James Francis Bottomley 
Alexander Findlay 
A. H Reginald Buller 

Harry Thomlon Calvert 


Robert L. Will 
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The following scholarships, granted in 1897, have been con- 
tinued for a second year on receipt of a satisfactory report of 
wofk done during the first year — 


Nominating institution 


Dundee 
Idason College. 


rerslly^ College, 
rersiiy College, 


Durham College of 
Science, Newcastle 

> I UnS^rsii^ College of 


James Muir 
Ha^ McDonald 


Chas. Henry G 
Spranlcling 
Harold Albert 


Percy Williams 


Robert Railloi 
Hallaway 

Maria Dawson 


' A Osborne 
IS Letter Willis 


PUces of study 


University of Leipxig ; to 
proceed to Uuniversity 
of Heidelberg 
Enrioeering Laboratory, 
Uolveraily of Cambridge 
Gaily Marina Laboratory, 
St Andrews, and Labtw- 
atoire Arago, Banyult 


proceed to University of 
Lei prig 

ravendith Laboratory, 
University ofCambndge 
}went College 


■ Lei prig 

Ecole de Pbannacie, 
Paris , td proceed to 
Prof Van t Hoff's Lab- 
oratory, Wilmarsdorf, 
Uarhn 

Owens Collsge 
rutdtr tfttM itrcMm 


University of TObingen 


second year, Harvard 
Universily 

Columbia Univarsity,New 


Inginearing Laboratory, 
Univeraity ofCambridge 


Nora —The Report of the Scholar f, 


The following scholarships, granted in 1896, have been ex- 
ceptionally renewed for a third year — 



Nominating Institution 

Scholar 

PIrcm of study 

« 

ingham 

Tbonuu Slmter 
Price 

University of Leipzig , to 
proceed to University of 
Stoclcboim 


Yorksfairc College, 

Leeds 

Horry Medfortb 
Dawson 

Laboratory of Prof Van 
’^Hoff, Wtlmersdorf, 


University College, 

Joseph Ernest 
PcMvel 

Davy Faraday L-aboratory 


University College, 

George Blackford 

Cavendish Laboratory, 

J 

Nottingham 
Dolhousie University, 
Halifax, Nova Scotia 

Bryan 

Douglas MeIn 

Cambridge 

Cornell University , to 
£rM^ to University of 


The Holt Felloarships in Physiology and Pathology estab- 
hshed in connection wttn University Cmlege, Liverpool, by the 
late Mr George Holt in 1886 for a period of Mn years, and re- 
newed for a further period by Mrs. and Miis Holt, have been 
awarded to the following gentlemen respectivehf : Mr A. Hope 
Simpson, provisionally upon his attaining t full qualifications 
within a peruxl of three months, and Mr. K Nelson. The 
Robert Gee Fellowshm in Anatomy, of the value of 100/., has 
been awarded to Mr. F Loiegrove 
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SCIENTIFIC SERIALS. 

American Journal of Si lence, July — The oriein nad signi 
hcance of ipines , a study in evolution, by C. E Beecher The 
importance of spines lies not in what they are, but in what they 
represent They are simply prickles, thorns, spines or horns 
They represent a stage or evolution, a degree of diHerentialion 
in the organism, a ratio of its adaptability to Us environment, a 
result of selective forces, and a measure of vital power Tracing 
the various groups of forms through their geological develop- 
ment, It IS noticed that each group began its history in small, 
smooth, or unomamented species As these developed, the 
spinose forms became more abundant until after the culmination 
of the group is reached, when this type either became extinct or 
was continued in smaller or less specialised forms. — Electrical 
discharge from the (loint of view of the kinetic theory of matter, 
by J E. Moore When gaseous matter moves m a stream in 
any dAinite direction, the pressure of the gas in that direction 
IS increased by an amount proportional to the square of the 
velocity of translation The author proves experimentally that 
the pressure in the direction of discharge is greater than m 
either of (he directions at right angles, by an amount depend 
ing upon the velocity of the discharge stream — further separ- 
ations of aluminium by hydrochloric acid, by F. S Havens 
Describes the separation of aluminium from zinc by the action 
of hydrochloric acid gas in aqueous ethereal solution Also the 
separation of the same metal from copper, mercury and bismuth 
—On the origin of the corundum associated with the pendo- 
tilcs m North Carolina, by J. H Pratt The corundum was 
held in solution by the molten mass of the dunite when it was 
introduced into the rock, and separated out among (he first 
minerals when the mass began to cool — The winter condition 
of the reserve food substances in the stems of certain deciduous 
trees, by E M Wilcox Material of the /.rnaalrwiffu// collected 
in October was found to have an abundance of starch in the 
cells of the cortex, but none in the cells of the medullary sheath, 
and but few grains in the cells of the wood |iarenchyma and 
medullary rays The cells immevliately below the growing 
point of the stem contained no starch at this time November 
and December showed a gradual increase in the amount of the 
starch in the medullary sheath, but a markevl decrease in the 
amount present in the cortex At the end of February starch 
began to appear again in the cortex, but mure especially in the 
cells beneath the growing point. 

Annalen der Pkysik und Chemte, No 6 —The spectra of 
iodine, by H. Konen The author investigates all the different 
spectra of iodine obtainable by the use of arcs, vacuum tubes, 
heated vessels, sparks, and fluorescence. He uses the photo- 
graphic method and an excellent concave grating, and succeeds 
in catali^ing some 360 lines, extending from 3030 to 5800 — 
The Leidenfrost drop, by J Stark, By inserting a drop in the 
spheroidal state, the hot metallic plate, and a telephone in an 
electric circuit, the author shows that the drop performs oscilla- 
tions with respect to the layer of vapour which prevents its 
evaporation. In the final stages the plate is intermittently 
wetted. The oscillations are due to differences of surface 
tension between the hot and cold portions of the drop — The 
electromotive behaviour of chromium, by W, Hittorf Chromium 
has a different electric behaviour, accordingly as it is in the state 
to form the monoxide, the sesouioxide, or the peroxide At 
ordinary temperatures, and in solutions from which it does not 
disengage hydrogen, it behaves like a noble metal But at high 
temperatures it reduces all the other metals except zinc from 
their fused salts, and forms its own lowest combination. Fresh 
surfaces of the metal are in the active state.— The Weston 
standard cell, by P. Kohnstamm and E. Cohen The E.M.F 
of the cadmium cell shows certain irregularities ^low 15 degrees, 
which are due to the fact that the constitution of the cadmium 
sulphate undergoes some change at that temperature. This 
change does not affect the water of crystallisation, but cor- 
responds to the change undergone bv sulpnur at 95 degrees. At 
temperatures between 15 and 70 degrees the Weston cell is 
superior to the Clark standard.— On thermophones, by F 
Braun. The momentary expansions and contractions pro- 
duced In a strip of brass or a bolometer by a variable current 
may be used for the transmission of sound. For this purpose 
the bolometer is put in circuit with three or four accumulators 
and a micropbone. The effect may be greatly increased by 
increasing the steady current.— Electric wscharge in rarefied 
gases, by W. Wien From experiments on the electrostatic 
aeflection of kathode rays, the author calculates their velocity 
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as one third that of light Ooldstem’s canal rays arc the pro- 
longation backwards of the kathode rays, and like them are 
subject to magnetic and electrostatic deflection — I’olarisaiicm of 
Rdntgen rays, by L Graetz Polarised X rays cannot be pro- 
duced even by using a fluorescent body as an anti kathode, 
although such bodies are known to emit polarised light 


SOCIETIES AND ACADEMIES. 

London. 

Royal Society, June 16.— “ The Stomodieum, Mesenterial 
hilamcnls, and Endoderm of Xenta ” By J II Ashworth, 
B Sc , Demonsirator in Zoology, Owens College, Manchester 
Communicated by Prof Hickson, h’ R S 

The \cniid.x: arc distinguished from all other Alcyonarid by 
their soft fleshy consistency and non retractile polyps 

The stomod.ieum of each polyp is moderately long ( i 8-2 2 
mm ), and has a well marked ventral groove or siphonoglyphe, 
the cells of the lower third of which b^r long flagella Among 
the cells forming the remainder of the wall of the stomodaium 
are numerous “goblet cells,” which have not hitherto been 
noticed in the stomodteum of the Alcyonaria. These cells 
generally apjiear empty, having discharged their secretion, 
which, in some cases, can be seen issuing from the cell into the 
cavity of the stomodatum These secreting cells occur chiefly 
in the middle and lower portions of the stomod.eum, and are 
most abundant on the lateral walls near the siphonoglynhe. 

These " goblet cells " of the stomod.eum are the only 
secreting cells connected with the digestive cavity, as the six 
thick ventral and lateral mesenterial filaments, which bear the 
gland cells m other Alcyonaria, are absent in all polyps of this 
Xema The two dorsal mesenterial filaments are present and 
have a similar course and structure to those of Alcyonium 
Wilson and Hickson have shown that the ventral mesenterialt 
filaments bear the cells which produce the digestive secretion 
The absence of these filaments in this Xema is probably cor- 
related with the presence of gland cells in the stomod.-eum, 
which from their position and structure appear to perform some 
digestive function 

The siphonozoolds which occur in Pennatulids and some other 
Alcyonaria are the onlv recorded examples of polyps in which 
the ventral and lateral mesenterial filaments are absent Ac- 
cording to Wilson, these siphonozooids derive their food supply 
hom the autozooids or feeding polyps, and therefore do not 
require cells to produce a digestive secretion 

The endoderm cells which line the ccelentera and the cavities 
of the tentacles contain numerous small vacuoles which give the 
protoplasm a reticulate appearance Among the ordinary 
endoaerm cells are numerous cells, the inner or free end of 
which is produced into a long pseudopodmm, which is from four 
to eight times as long as the basal portion of the cell The 
pseudopodia, which appear to be flexible, may attain a length 
of 12 mm They are not vacuolated, their protoplasm being 
homogeneous or very finely granular The basal part of the 
cell from which the pscudopodium arises has the reticulate 
protoplasm of an ordinary endoderm cell, and the nucleus of 
the cell IS situated in this portion These pseiKlopodia-bearing 
cells are very numerous and occur in all parts of the endoderm, 
lining the ccelentera and the cavities of the tentacles. 

Edinburgh. 

Royal Society, July 18 — Lord McLaren in the chair. In 
a note on the electrolysis of ethyl potassium diethoxysuccinate, 
Prof. Crum Brown and Dr H W Bolam showed that the 
electrolytic synthesis of dibasic acids apfilies to the unsym- 
metrical ielhoxysuccinic acid 

COOH— C(OEl),-CH,— COOH, 
although It does not apply to monoethoxysuccinic acid 
COOH— CH(OEt)-CH,— COOH. 

— Mr. W. W. Taylor commumcated a note on the freezing- 
point of aqueous solutions of sodium melhtate The work was 
undertaken at Prof. Crum Brown’s suggestion to test Van 
t’ Hoff's theory of the depression of the freezing point of solutions 
of electrolytes. The molecular depressions obtained expen- 
menully for solutions of different concentration were from 4 to 6 
times the normal molecular depression, i 87 According to 
the theory the greatest possible depression is 7 times the 
normal. -rSir John Murray, K.C.B , presented two papers— one 
on the deposits collected by the s.s. ISnlanma in the Western 
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Atlantic in 1897, and the other on gome of the deposits collected 
by the German ship GateUi m 1874 and 1875 In an appendix 
to the former paper, Mr R G Peakes compared the mean 
temperature of the sea-bottom between the Bermudas and the 
Wesf Indies as determined by thermometric observations with 
that estimated from the resistance of the telegraph cable The 
values were respectively 36*'57 and 33* 3 F , a senous dis- 
crepancy, which seemed to be difhcull to trace to any fault in 
the electrical resistance method — In notes on coral reefs at 
Port Lotus and (,rand Port, Mauritius, Mr W Shield gave an 
account of twelve borings at these places, one of which at Port 
Louis reached a depth o? 68 feet The character of the material 
brought' up from each boring was described in detail, but no 
general result was indicated — Dr. James Burgess, in a note on 
finding log sines and log tangents of small arcs, gave formuloe 
which were much simpler and more accurate than those hitherto 
pukhshed. For example, the log sine of an arc of x minutes 
and k seconds was given by the expression 

log sine x' -i- log (x“ + h") - log x" - 12 jr* A’, 
where x" is the x minutes expressed m seconds and r* the 
same expressed in degrees —Prof Tait gave a generalisation of 
what is known as Josephus' problem, and showed how by a 
simple arithmetic process the problem could be extended to 
huge numbers. Thus he found that if every third man were 
removed from a ring of 8,968,992 until only one was left, that 
one would be the first — T'rof Tait also communicated some 
recent experimental results on the compressibility of sugar 
solutions, which was found to be not much less than that of 
water, whereas the compressibility of brines is notably less 
The results accord with the general principle that the greater 
the change of volume on dissolving ino less the compressibility 
—The Chairman read a short review of the work of the session 
Paris 

Academy of Sciencea, July 25 — M Wolf m the chair — 
On ihe numerical calculation of the coefticicnts in the develop, 
ment of the function of jierlurbalion, by M O Callandreau — 
Thcrmogenesis In tetanus, by MM d’Arsonval and Charnn 
Experiments upon rabbits show that disturbances, of an oscilla 
lory cliaracier, in the production of animal heat make their 
apix'arnnce at an early stage of incubation, and increase in 
strength until the crisis of the disease is reached — Note upon 
animal heat, by M Ismile Blanchard Some observations on 
the temperature of insects, more especially of those which are 
remarkable for their rapid movements — On a theorem of M 
Poincar^, by M S /airemba — On the absorption of the light 
emitted by a bod) placed in a magnetic field, by M Auguste 
Righi — Electrical resistance at the contact of two discs of the 
same metal, by M Edouard Branly Two smooth, plane discs 
of zinc or copper, when pressed together, offer practically no 
resistance to an electric current under any circumst.-inces In 
the case of aluminium, iron and bismuth, however, the resist- 
ance, although small when the discs are simply pressed together, 
IS greatly increased when they are forcibly brought together 
by falling from a height The author is unable to offer any 
explanation of these phenomena —On the diffusion of kathode 
rays, by M P Villard, The phenomena attributed by Prof S P 
Thompson to parakathodt laj-s appear to be really caused by 
diffusion of kathode rays — Measurement of the velocity of 
the electrified particles during discharge under the influence of 
ultra-violet light, by M H Buisson The velocity found vaned 
from 25 to 135 centimetres per second, according to the 
difference 0/ potential between the plates of the condenser, and 
was independent of the intensity of the light employed — On 
the determination of arsenic in antimony and other metals, by 
M, O Ducru The author recommends the process of distil- 
lation with hydtochlonc acid and ferric chloride, the arsenic in ' 
Ihe distillate being afterwards precipitated by hydrogen sulphide. 
—On the composition of phosphorescent sulphides of strontium, 
by M. Jos^ Rodriguez Mourelo. The specimens of sulphide of 
strontium employed in the author's previous researches con- 
tained as impurities, varying in amount according to the 
method of preparation, strontium sulphate, sulphide and 
sulphate of barium, eaioium sulphide, sodium sulphide, sodium 
chloride, and traces of aluminium and iron. Pure mono- 
sulphide of stron'ium is not phasphorescent —Detection and 
estimation of roethvlAlOohol in ethyl alcohol, by M. A TriUat 
The process described depends upon the formation Of methylal, 
when methy alcohol u oxidised with potassium bichromate and 
sulphur^ acid, and the conversion of this substance, by con- 
4 * With dimethylaniline, into tetrametbyldtamidodi- 


phenylmethane, Thu compound, when oxidised with peroxide 
of lead in acetic'acid solution, gives an intense blue coloration, 
the depth of which is proportional to the amount of methyl 
alcohol onginally present in the liquid under examination.— On 
the aloins, by M. E L^r. A number of substitution de- 
rivatives of barbaloin and of isobarbaloin are described, and the 
conviction is expressed that these are the only aloins which exist 
in the various aloes of commerce —Study of the phosphoric 
acid dissolved by the water of the soil, by M. Th Schloesing 
fils. The dissolved phosphoric acid appears to be Independent 
of the amount of water in the soil —On the composition 
and alimentary value of millet, by M Ballard This 
grain 11 rich in nitrogen and fat ; it resembles maize in com- 
position, and forms a more complete food than wheat — 
Contributions to the study of the function of the nucleolus by 
M Antoine Pizon —On the different phases in the development 
of a new species of Sarema, by M. E Roze, The new sgeeies, 
for which the name Sartina evoheus is suggested, was obwrved 
upon the macerated tubercles of Sousstn^aullia baselloKles — 
On a silicified I epidodttuiron from Brazil, by M R Zeiller — 
Production of acute meningoencephalo-myelttis in the dog by 
the bacillus of septicivnila of the guinea-pig — On the polar 
vortex, by M A Poincari This paper deals with the move 
mentsof the atmosphere in the polar r^ions —On the adherence 
of the copper washes used in combating the cryptogamic dis 
cases of the vine, by MM G M. GuilTon and G Gouirand 
F'or the destruction of the jiarasites of the vine, the use of a large 
quantity of cupric sulphate is of less importance than the close 
adherence of the salt to the surface of all the organs of the plant 
This adherence is sought to be effected by the addition of such 
substances as molasses, soap gelatine, lime and other alkalies, 
to the solution of cupric sulphate Tlie present paper gives the 
results of a numliet of experiments in which glus plates were 
sprinkled with the various washes, dried in the sun, exposed for 
a certain time to the action of ram, and the amount of copiier 
left determined Lime and gelatine appear to be the must 
effective fixing agents 
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THE PALAEONTOLOGY OF VERTEBRATES 
Outlines of Vertebrate Palaontology By A Smith 
Woodward. (Cambridge Natural Science Manuals.) 
Pp. XVI + 470 ; illustrated (Cambridge University 
Press, 1898 ) 

I T IS now thirty-eight years since the appearance of 
the first edition of Owen’s “ Palaeontology,” which 
may be regarded as the first systematic treatise on that 
subject issued in this country And if the section of 
that work devoted to the vertebrates be contrasted with 
the volume now before us, some idea of the enormous 
strides made in this branch of biological science during 
the period will be self-apparent. At the time that Owen 
wrote, our knowledge of fossil fishes remained much in 
the state it was left by the labours of Georges Cuvier 
and Hugh Miller ; the restoration of the armour plated 
fish-like types appearing as more or less grotesque 
caricatures of what we now know to be their true form , 
while the classification was as crude as it was un- 
philosophical. 

The group now termed the Stegosauria was at that 
time placed among the Reptilia, and was represented 
chiefly by the true Labyrinthodonts and the Archego- 
saurus , the latter of which still figured as the repre- 
sentative of the so-called " archetype ” Although among 
the true reptiles the Ichthyosaurs, Plesiosaurs, and 
Pterodactyles were already fairly well known, the 
Anomodonts were in evidence mainly by a few skulls, 
and their apparent relationship to mammals was un- 
dreamt of North America and Belgium had not yet 
opened to our view the marvellous array of Dinosaurs , 
while among birds Archieopteryx was still an unknown 
quantity To attempt to point out the deficiencies which 
then prevailed in our knowledge of the Mammalia 
would far exceed our space, but it may be mentioned 
that the Creodont Carnivora, and the Amblypod Ungu- 
lates, together with several other American groups of 
the latter order, had not yet been recognised. And 
whole mammalian faunas, such as those of Qucrcy, Samos, 
Maragha, the “Bad Lands” of North America, and 
Patagonia, were quite unheard of. 

The advance during this period of considerably less 
than half a cenmry, both in the amount of material avail- 
able for work ami in the work actually accomplished, has, 
indeeci, been so vast that the vertebrate paleontology of 
i860 is scarcely comparable with that of 1898. The one 
hardly merited the name of a sci'dnce at all, while th^ 
other IS entitled to rahk with modem vertebrate zoology, 
of which, indeed, it is but the complement and keystone. 1 
As we have probably already explored most of the bone- 
beds of the world the science is unlikely to advance 
during the next forty years by the leaps and bounds which 
have marked it* prbgress in the past, but even at a much 
lower rate of speed our successors at the end of that 
period will probably be surprised at the imperfection of 
our own knowledge. 

With the adv 4 ntage of all the labours— and failures— 
of his predecessors in this field at his disposal, it is not to 
be wondered at that Mr. Woodward has succeeded in 
NO. 1502, VOL. 58] 


producing a volume that will eclipse or throw into the 
shade all previous works on the subject. In bringing the 
classification of fossil fishes up to its present state of 
comparative perfection the author himself occupies the 
foremost place among palaeontologists , and in regard to 
this portion of the subject cnticism would be almost an 
impertinence. He has also contnbuted important original 
information with regard to the structure and affinities of 
the extinct crocodiles and certain other groups of reptiles. 
With regard to the remaining groups of vertebrates, the 
author’s position in the British Museum affords him ex- 
ceptional opportunities of not only keeping abreast with 
modern discovery, but also of verifying and criticising 
the work of his fellow labourers by an examination of 
many of the actual specimens on which such work is 
based And when he has seen reason so to do, he has 
not hesitated to propose new interpretations 

In his preface Mr Woodward states that the main 
object of his work has been to produce a volume suitable 
to the requirements of “ students of vertebrate morphology 
and zoology who are desirous of examining in detail the 
palaeontological aspect of their subject ” And how im- 
portant It IS to bring the workers in the zoology of the 
present time into closer touch with those who devote 
themselves to the same study in the past, needs no urging 
on our part. While, therefore, the work is not to be 
regarded as one that will satisfy all the needs of the 
advanced student of vertebrate palaiontology, it will be 
invaluable even to him , and foi those for whom it is 
specially designed it appears, in the main, to be all that 
can be desired 

One highly important feature in the treatise is the selec- 
tion of a few of the better known types of each group 
to indicate the leading structural peculiarities thereof , 
and the reader is accordingly spared all mention of the 
imperfect and unsatisfactory specimens which too fre- 
quently render palteontology so unattractive to workers 
in recent zoology. So far as we are capable of judging, 
Mr Woodward appears to have attained remarkable 
accuracy in regard to the facts connected with the 
animals he describes And what makes his descriptions 
particularly valuable is that the details of structure are 
arranged in each instance, so far as practicable, in the 
same order , thus rendering the comparison of one major 
or minor group with another of the same rank as easy as 
possible The admirable illustrations, many of which 
are original, while othem are borrowed from the writings 
of well-known specialists, serve to explain and accentuate 
the descriptions , and if the careful reader fails to grasp 
the leading morphological traits of the groups and 
genera described, it will certainly not be^hc fault of the 
author 

One point that strikes the cntic is that the author 
IS somewhat too apt to describe groups or genera with 
a somewhat over-degree of confidence as to their affin- 
ities, and in regard to the remains which have been 
referred to them 

Take, for example, the genus Homalodontotherium, 
originally described by Sir W H. Flower, on the evidence 
of an imperfect skull from the Tertiaries of Patagonia, 
now in the Bntish Museum No one reading the descrip- 
tion would imagine that there are paleontologists who 
believe that the reference of this genus to the “ Ancylo- 

Q 
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poda ” 1$ based on a misconception, and that there are 
even some who doubt whether the hmb-bones assigned 
to It in this volume are nghtly associated. Whenever 
such doubts exist, either in regard to systematic position 
or the association of remains, the mention of them is, in 
our opinion, of prime importance 

Another point to which we take exception is the 
author’s hesitation in adopting the rule of prionty m 
nomenclature, unless strong reasons exist against it in 
particular cases. The result of this hesitation is that in 
many cases we have two names given for a genus as if 
they were of equal value. We find, for instance, Belodon 
or Phytosaurus, Hyopotamus or Ancodus, and Giraffa 
or Camelopardalts. In the third case the introduction of 
the alternative is obviously superfluous, as it is used by 
no zoologist with any respect for himself ; but in the 
others, the second name is the one that should be em- 
ployed. Whether he accept priority or no, the author 
ought to have made up his mind which name he in- 
tended to use, and have stuck to that and that alone 
The man who hesitates in this respect is lost 

In regard to the classification of the higher vertebrates, 
the author follows to a great extent the schemes of some 
of those by whom he has been preceded But in certain 
cases innovations are made, some of them doubtfully 
advantageous. We fail, for instance, to see the advis- 
ability of definitely including the problematical Eocene 
group TiUodontia within the Rodent order, of which it 
completely destroys the definition Till their affinities 
be proved absolutely certain, it seems to us preferable to 
follow Sir William Flower in regarding such groups as 
occupying undetermined positions 

In view of recent discoveries with regard to vestiges of 
a placenta in certain living marsupials, the author’s 
observations in regard to the phylogeny of that group 
will be read with special interest Mr. Woodward is of 
opinion that marsupials have become non-placental by 
degeneration, and that the loss of nearly all replacement 
in the dental series is likewise an acquired feature But 
he believes that the little tnconodon of the Dorsetshire 
Purbeck had already acquired the modern dental type , 
and It IS consequently to be inferred that marsupials had 
become differentiated from a primitive placental type by 
the middle of the Jurassic epoch, and that such mar- 
supials existed in the northern hemisphere Now in a 
later passage (p. 431) we read that “ the skeleton of 
these Australian marsupials does not appear to differ in 
any essential respects from that of the Creodonta and 
Condylarthra met with in the northern hemisphere 
at the dawn of the Eocene period. It is quite likely, 
therefore, that they [the Australian marsupials] are the 
direct descendants of some unknown families of the latter 
groups in the southern hemisphere.” But he has already 
admitted the existence of true marsupials in the northern 
hemisphere durmg the Jurassic, and it is, therefore, 
obvious that, allowing time for migration of the evolved 
marsupials into the northern hemisphere, “some un- 
known families of Creodonta and Condylarthra” must 
have existed m the southern hemisphere at least as early 
as the Lower Jurassic, if not the Tnassic ! If we read the 
author’s roeaj^g correctly, there is no getting away from 
this crttx, and it is certainly a “ large order ” that the 
groups in question should be of such vast antiquity. We 
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are prepared to accept the origin of the Monotremes 
from the Anomodonts or some allied Batrachians, and 
have indeed urged it ourselves ; but, in the absence of 
tangible evidence, to be asked to believe that the 
Creodonts originated in the Tnas or Lower Jura from 
the Thenodonts (which is practically what the above 
amounts to) at present staggers our powers of credulity. 

On p 430 the author revives the old theory as to 
the complete isolation of Australia “ from all other 
existing continental areas since the remote epoch when 
Protothena and Metatheria were the dominant mammals.” 
And in order to support this contention he is compelled 
to remove the Patagonian Tertiary Proihylacinus (p. 
388) from the Marsupials, and to place it among the 
Creodonts But if an animal with a thylacine-Iike den- 
tition (perhaps with somewhat fuller replacement) and 
skull, and an inflected lower jaw is not a Marsupial, it 
seems to us that we may as well give up our present 
system of classification altogether Moreover, the isola 
tion theory involves great difficulties with regard to the 
origin of the American opossums and selvas and the 
Australian dasyurids. 

There are, however, difficulties into which the author’s 
fondness for the isolation of continental areas leads him 
in other parts of the world. On p 419 we are told that 
“South America must have been quite an isolated region 
from the close of the Cretaceous to the dawn of the 
Plioceqe.” It is true that on p 429 this isolation is 
limited, so far as words go, to North America , but the 
general idea conveyed is the same, and nothing 1$ 
mentioned with regard to the necessity of connection 
with other lands to explain the evolution of the' fauna 
The separation from North America is undoubtedly 
true, and thus far we are glad to be, in agreement with 
the author But when he speaks of universal isolation 
since the Cretaceous, it practically implies that the 
Ungulates and Rodents of South America have had no 
connection whatever with those of the rest of the world, 
since It IS more than doubtful if these orders, as such, were 
evolved in Cretaceous times And we should like to be 
informed how the occurrence of Octodonts in both South 
America and Africa is to be explained , to say nothing 
of the apparent connection indicated by recent dis- 
coveries between the African hyraces and the Patagonian 
Toxodonts and Typotheres Moreover, in this con- 
nection the author seems deliberately to have walked 
into a pitfall of his own digging. The aforesaid Pata- 
gonian Homalodontotkerium is referred (p 307), in 
opposition to the views of most writers, to a group of 
Ungulates known as the Ancylopoda, and typified by the 
European, Asiatic, and North American genus Chaitco- 
ihertum. Now Chalicothtrium is unknown before the 
Oligocene, and if South America has been shut off from 
the rest of the world between the Cretaceous and the 
Pliocene it would involve the supposition that it origin- 
ated quite independently of Homalodontotkerium j or, in 
other words, two members of one and the same group 
were developed in isolated areas without the possibility 
of the existence of a common ancestor. 

But this IS not all the fault we have to find with Mr. 
Woodward’s treatment of Ancylopoda. He mentions 
and describes Homalodontotkerium first, so that the 
unsc^histicated student would take that genus (instead 
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of Chahcothtrium or Mucrothenum) to be the type of 
the group, whereas it is more than doubtful whether it 
belongs to it at all. And it must be added that, in our 
opinion, the whole suboider is an unnecessary one. The 
teeth of the two genera last mentioned are so like those 
of the Brontotheriida^ that we are persuaded the Chalico- 
iheriida are merely Perissodactyles that have developed 
an edentate-1 tke type of foot A somewhat similar type 
has originated independently among the Artiodactyla in 
the A^riochaendx, and there is no reason why it should 
not occur in the Perissodactyles 

Space prevents allusion to several other points inviting 
criticism , but, in the mam, we are satisfied that Mr 
Woodward has succeeded in producing a very valuable 
work, so far as actual facts are concerned In regard to 
theories, it is possible that he may sec his way to certain 
modifications in a later edition An important feature is 
the bibliography at the end, which fs generally remark- 
able for Its accuracy, although the present reviewer must 
disclaim the authorship of a work with which he is 
credited under the title of “ Deer and their Horns” 

K L. 


THE SCIENCE OF PREVENTIVE 
' MEDICINE 

Transactions of th^ British lustitiite of Preventive 
Mediant (First Senes). Pp xi 163 (London 
Macmillan and Co , Ltd New York The Macmillan 
Company, 2897 ) 

I N an editorial note to this volume Dr Allen Macfadyen 
writes that “the papers included in this volume 
have been contributed by members of the staff of the 
Institute, and were completed early in the present year’’ 
(1897), so that more than a year ago the British Institute 
of Preventive Medicine was able to point to this series 
of completed but unpublished papers, which, however, 
only saw the light at the end of 1897, as evidence of the 
ac tivity of Its staff 

As considerable interest is naturally being evinced in 
the Institute, which has just taken up its abode in a 
new home at Chelsea, it is perhaps desirable to give 
more than a mere review of the work that has so quietly 
and steadily, but unostentatiously, been going on in the 
old habitation. 

As Lord Lister points out in a short introductory 
notice, “The British Institute of Preventive Medicine 
was incorporated on July 25, 1891, with the view of 
founding in the United Kingdom an institute similar in 
character and purpose to the * Institut Pasteur ’ in Pans, 
the ‘ Hygienischcs Institut ’ m Berlin, and other establish- 
ments of a like nature existing abroad.” The mam 
objects of the Institute, as set forth m the memorandum 
of Association, are as follows . — 

“(i) To investigate the means of preventing and curing 
the various infective diseases of men and animals, and to 
provide a place where researches may be carried on for 
this purpose. 

“(2) To provide instruction in preventive medicine 
to medical officers of health, medical practitioners, 
veterinary surgeons, and advance studeht^ 

“(3) To prepare, and to supply to those requiring 
them, such sp^ial protective and curative materials as 
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have already been found, or shall in future be found of 
value 

“ Further, to provide the means for carrying out in- 
vestigations in all branches of bacteriology, including 
those of practical importance to chemists, agriculturists, 
and manufacturers.” 

It had evidently also been .inticipated that it would be 
necessary to carry out the examination of water and 
sew.igc as regards their bacteriological and chemic.il 
contents, and with this in view a chemist has been 
appointed on the staff to take charge of such work 
How far the objects of the Institute have been gained 
IS evident from even a superficial glance at the papers 
contained in this first series of Transactions ; while on a 
more careful study of the contents of this volume it is 
evident that muih work of permanent value has been 
done under the direction of Dr Macfadyen, Dr. Hewlett, 
and Mr Lunt 

The first paper, which is evidently based on work 
carried out in connection with the production of anti- 
streptococcic serum, deals especially with the exaltation 
of the virulence of the streptococcus pyogenes and the 
stieptococcus erysipelas by passing them through the 
rabbit In the course of twenty-six such passages, Dr 
Bulloch found that he was able to increase the virulence 
from a strength such that one-quarter of a c c was 
necessary to kill one kilogramme of rabbit to a strength 
such that one-millionth cc was sufficient to bring 
about the same result , but Dr Bulloch comes to the con- 
clusion that (i) the degree to which the streptococcus can 
be exalted by passage through a susceptible animal varies , 
(2) that an animal immunised against a streptococcus 
from a case of erysipelas is also immune against a strepto- 
coccus from a case of abscess, which indicates that so 
far, at any rate, as a horse is concerned, these organisms 
have a very' similar action, and that, therefore, they are 
closely allied from a biological point of view. 

The second paper, “On the so called ‘pseudo’ Diph- 
theria Bacillus, and ns Relation to the Klebs Lbffler Bacil- 
lus,” by Dr. Richard T Hewlett and Miss Edith Knight, 
has a practical bearing on the diagnosis of diphtheria 
by microscopic and cultural examination. Drs. Hewlett 
and Knight arrive at the conclusion that at least two 
forms have been described as “pseudo” diphtheria 
bacilli “(/i) one in morphology, a Klebs- Lbffler bacillus, 
but non-virulent (Roux and Yersin, &c ), and {b) another 
shorter, plumper, and more regular in form, and staining 
more uniformly than the Klebs-L6ffler bacillus (“ Ldffler, 
Von Hoffmann, Park, Beebe, Peters, &c )," but that “ the 
term should be reserved for the latter form” They 
also maintain that by gradual heating it is apparently 
possible to convert a typical Klebs-Lbffler virulent 
bacillus into a typical non-virulent “pseudo” bacillus, 
and by cultivation and incubation and passage through 
an animal to convert a “pseudo” into a Klebs- Loffler 
bacillus. From what we know of the history of epidemics 
of diphtheria, and of the cultural characteristics of 
organisms that are earned through a long senes of 
generations, there is no doubt that the virulence of the 
diphtheria bacillus vanes enormously ; but whether we 
have simply a non-virulent form and a virulent form of 
the same organism, or whether two organisms — of the 
same group, no doubt, but having permanently different 
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degrees of virulence — growing side by side in different pto- 
pottipns and at different periods of the disease, it is very 
difficult to determine At the same time it must be 
, acKnpwled^ed that Dr Hewlett and Miss Knight bnng 
forward considerable evidence in support of their thesis. 

Other papers of equal importance, but of less general 
• interest, are those by Messrs W St C. Symmersand Alex. 
G K. toulerton. Drs. Macfadyen and Hewlett describe 
a method for the sterilisation of milk by a coil-heating 
apparatus, by means of which successful Pasteunsation 
may be carried out (at a temperature of from 68’ to 72’ 
C ), such temperature having little, if any, injurious 
effect on the milk, but increasing its keeping quality 
enormously. They also show that the diphtheria bacillus, 

. the typhoid bacillus, the tubercle bacillus and strepto. 
coccus pyogenes are rendered incapable of doing any 
harm by being treated in this apparatus, along with milk 

Mr Lunt contributes an interesting article on the 
sterilisation of water by filtration through the Berke- 
feld filter. The methods he uses are exceedingly in- 
genious, and the results obtained apparently very 
trustworthy He comes to the conclusion that the 
Berkefeld filter keeps back all organisms for at least 
twenty-four to forty-eight hours, and that only water 
bactena can pass through this filter at any time, except 
, in ' those cases where there is a rapid oscillation in 
the.piyssure under which the water is passed through 
the filter. .Under these circumstances organisms of all 
kinds appear to be “ percussed ” through the fine pores 
of the filtering candle 

A paper “ On the bacillus of bubonic plague— Pesstis,” 
by Dr R T. Hewlett, gives some interesting inform- 
, ation concerning this organism. In “ Bacteria and dust 
in air,” Dr. MacfadyCn and Mr Lunt give the results of 
a repetition of some of Dr. Aiken’s experiments on dust 
particles in the air ; they give in addition, however, an 
enumeration of the number of micro-organisms that 
were present in duplicate samples of air , they find that 
, the number of dust particles is enormously greater 
than the number of bacteria. In one case in the open 
air there ,was just one organism to every 38,300,000 
dust particles present ; whilst in the air m a room, 
amongst 18,000,000 particles of dust only one organism 
could be' detected. Mr Lunt furnishes the final paper 
in the volume on a convenient method of preserving 
living pure cultivations of water bactena, and on their 
multiplication in sterilised water. Mr. Lunt falls m with 
the theory that has been put so strongly forward during 
the last year or two, that ^though water organisms grow 
well m water, those organisms which do not belong to 
this group gradually die out He obtains results of 
considerable interest as regards the classification of cer- 
tain species of bacteria in a group called water bacteria, 
haying the following characters, (a) to be found in 
fiatural water ; iP) Ctq^able of living for very long periods 
injterilisj?d water , (c) capable of very rapid multiplication 
m stertli^d water , (d) showing no signs of degeneration 
when kept for long periods in stenlised water. This 
article is of considerable practical value, and forms a fitting 
conclusion to a series of papers which will have a far more 
than ephemeral interest We congratulate the British 
Institute of Preventive Medicine on the manifestation of 
useful activity afforded by the present volume. t 
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A NEW TEXT-BOOK ON ELEMENTARY 
' ALGEBRA 

'■ IntroducUon to Algebra, for the Use oj Secondary Schools 
and Technical Colleges By G Chrystal, M A., LL D 
Pp will -1- 412 -h XXVI (London . Adam and Charles 
I Black, 1898 ) 

T he appearance of this book marks another stage in 
the improvement which is at last being effected in 
English treatises on elementary algebra. How different 
It IS from the old-fashioned text-book will be partly 
realised by observing that the first sixty-two pages are 
assigned to the discussion of the fundamental laws of 
algebra , that upwards of fifty pages are devoted to 
elementary curve-tracing ; and that the elementary 
tneory of rational functions is presented in a correct and 
fairly methodical shape. The notions of degree, homo- 
geneity, and symmetry are introduced, as they ought to 
be, at an early opportunity, and their importance duly 
emphasised, and illustrated ; in this and other ways the 
student’s attention 1$ directed to the all-important subject 
of algebraic form. The chapter on the resolution of 
integral functions into factors is both clear and scientific ; 
this fact alone distinguishes Prof Chrystal’s work from 
the great majority of its predecessors. The binomial 
theorem, for a positive integral exponent, instead of 
having a special chapter devoted to it, and being treated 
as a sort of mathematical Rubicon, is deduced, in pass- 
ing, as a particular case of distributing a product 
Finally we may remark {.a propos of a recent correspon- 
dence in this journal) that the solution of a quadratic 
equation is made to depend on the factorising of its 
characteristic, and the ordinary method by “ completing 
the square” is ignored, except, oddly enough, in one 
example, where it is quite unnecessary, and the factoris- 
ation IS otherwise obvious 

In the matter of notation, also, and in methods of 
work, the author has shown himself independent of 
tradition thus the method of detached coefficients is 
employed whenever it is convenient, and the symbols 
3 and n are freely used from the outset. With this we 
entirely agree ; on the other hand, the use of the solidus 
appears to us excessive ; for instance, we find the worked 
examples in Chapter xv difficult to follow But, of course, 
a person in the habit of constantly using this notation 
might be of a different opinion 
All competent and honest tepchers who wish to make 
their pupils think, and not merely to acquire that shallow 
unreasoning dexterity which scores in examitiations, but 
IS otherwise of little use and even, by. itself, pernicious, 
will welcome this work as the best intermediate class- 
book that has yet appeared. In some respects it com- 
pares favourably with the author’s larger treatise : less 
encyclopanlic, it has the. advantage of greater unity; 
and, what is more important, it is written after a wider 
experience of teaching and examining. The effect of 
this appears in various ways ; in remarks on common 
errors of beginners, in leading up to general laws by 
particular examples, in occasional - anticipation of 
theorems to be presently proved, and in the statement 
of retulu not within the scope of the treatise, but 
intelligible and stimulating to the student, who thus gets 
some glimpses of the regions he may some day hope to 
explore. 
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In order to secure for a work of this kind the fair 
trial which it so thoroughly deserves, we venture to 
make an appeal to the great body of examiners, in 
whose hands lies so much power for influencing, either 
for good or ill, the character of mathematical teaching 
in schools A paper on elementary algebra is too often 
a medley of questions, generally of a stock type, which 
do, indeed, test the candidate’s familiarity with certain 
set rules, and to some extent his ingenuity in applying 
them, but are very far from gauging his powers of 
mathematical reasoning. So long as this is the case, a 
premium is offered to radically bad methods of teaching 
A boy can be taught the rule for algebraic long division 
m a very short time, without any attempt to make him 
understand its object or principle , and what is the use 
of wasting time upon such superfluities, when we can 
take him on to the practice of G C M , and thus enable 
him to make sure of answering two questions in his 
examination ? Now it is quite possible to combine 
questions on set rules (and it would be absurd to 
propose the entire omission of them) with fair and 
simple questions on matters of principle if this were 
done, It would be a great encouragement to a good 
teacher, and tend to raise the average standard of 
instruction 

The book being so good, it is worth while to call 
attention to the points in which it appears capable of 
improvement First of all, sufficient emphasis is not 
laid on the fact that in appluations of algebra the signs 
+ and - are used both as symbols of operation and 
also as indications of quality, or “ sense ” that this is 
possible, without causing confusion, is not obvious a 
prton Thus, m the case of steps, let ira mean a step of 
n units to the right, vb a step of b units to the left, and 
let + and - refer, m the usual way, to the composition 
of steps then we have formulae such as va ■>r vb - 
IT (rt + b), va ~ vb V (a + b), V a + vb = V (a - b) 
or V {b ~ a) according as a > or < i, and so on. If we 
write 4- and - for rr and v throughout, apply the formal 
rules + (+ a) a, + (- a) = - a, &c , and then in- 
terpret the sign of any result qualitatively, te as ir or v 
according as it is + or - , the conclusion is correct, and 
the same as if the complete notation had been used 
throughout. This remark is due to Ue Morgan, and has 
been strangely ignored by subsequent writers 

The expression “ latent sign ” occurs without explana- 
tion, and apparently for the first time on p 64 This is 
a point which often puzzles beginners, and might well 
receive a little attention. 

Chapters xvi and xvii., on irrational functions and 
surds, are a miserable compromise, as Prof Chrystal is 
evidently aware. Arts, 169-74, 181-84, should have been 
omitted altogether ; this would leave room for other 
illustrations, especially of Art. 172. Most of the ex- 
amples, too, are of a thoroughly unpractical type , they 
might, perhaps, be put in an appendix as samples of the 
curious trifling of examiners. 

Anthmetical Progression is without value m itself, but 
affotds capital exercise in what may be called algebraical 
couhting [99"9 per cent of ordinary students say that the 
ztth term is a -b «</j, in the derivation artd use of a 
general formula, and many things besides For these 
reasons it might be discussed at an earlier stage ; the 
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formula r (o -l- /), which, by the by, is not given, 
may be illustrated by two pieces of paper cut in the 
shape of the side elevation of a staircase. 

In treating Geometrical Progression, it might be well 
to prove, without using the binomial theorem, that as n 
increases indefinitely becomes infinite or infinitesimal 
according as H exceeds or falls short of unity. This 
would enable the teacher to take it earlier, if he wished 

Two additions might very well be made in the interest 
of technical or scientific students The principle used in 
calculating the slope of a graph from its equation might 
be explained and illustrated , and it might be stated, 
without proof, that the binomial theorem is true for all 
rational values of n if zr is a proper fraction, and hence 
deduced, or proved separately, that (i jr)» «= i + nx 
approximately, whenever x and nx are both small 

Another thing that might easily be done would be to 
introduce examples involving complex quantities in the 
later chapters, for instance those on partial fractions, on 
proportion, and on series Purely algebraic work with 
complex quantities 1$ too much neglected, and the sooner 
a student becomes familiar with it the better. 

As might be expected, there are very few definite in- 
accuracies , there is, however, a rather striking one at 
the top of p. 68 It IS, of course, untrue that “ the larger 
n the more slowly does increase between x “ o and 
X = + i" , and this slip is the more remarkable because 
It IS contradicted by the figure on p 67 The tyro may 
amuse himself by finding the value of x for which .r’" and 
x" arc increasing at the same rate G B M 


THE CUNEIFORM INSCRIPTIONS OF 
WESTERN ASIA 

First Steps in Assyrian By L W. King Pp cxxxix 
-I- 399 8\o. (London Kegan Paul and Co, Ltd, 

1898) 

T he appearance of Mr King’s volume, with its 
modestly worded title, is opportune, and we think 
It likely that it will be welcomed by every student of the 
literatures of the East The author’s avowed object is 
to help the student of the cuneiform inscriptions who has, 
as yctf made but little progress in his difficult work, but 
there is little doubt that Mr. King’s stout volume will be 
of considerable use to others besides him 

The readers of Nature will remember that attention 
has been called in these pages to the series of important 
texts which the Trustees of the British Museum have 
recently issued, and those who have taken the trouble to 
examine the various parts as they appeared will have 
found that, with the exception of short prefaces which 
roughly classify the texts, no detailed information of their 
contents has been given. Any translations, or even good 
summaries of the contents of most of the texts, are, in the 
present state of Assyriological knowledge, impossible , and 
if we consider for a moment that not only 1$ the language 
m which a large section of the documents is written 
imperfectly known, but also that the readings of several 
of the signs are doubtful, this fact will not appear won- 
derfuL it must not, however, be imagined that Assyri- 
ologists are beaten, far from it , but they ask for time, and 
time roust be given to them Their chief necessity is, of 
course, the texts, and the sooner these are put into 
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their hands the better for the progress of Assyiiology. 
Another want is students to work at the Accadian, 
Sumenan, and Semitic inscriptions which are now avail- 
able in abundance, and it is much to be hoped that 
Mr King’s book will induce young men of means and 
leisure to devote themselves to these most important 
subjects 

About thirty years ago, when the late Sii Henry 
Rawlinson and Mr George Smith were working through 
the masses of inscribed clay fragments from the Royal 
Library at Nineveh, it was commonly thought that the 
originals of the early portions of Genesis would be 
found among them, and the identification of the Story of 
the Deluge which Mr G. Smith published in 1870, 
greatly stimulated the hopes of the theologian and 
historian As a result the most absurd expectations 
were formed, and for some years after this date, the 
study of cuneiform was cultivated by many solely with the 
view of discovering parallelisms and “ proofs ” of the Bible 
narrative Attempts were made by Oppert, Schrader, 
Sayce, and others to formulate a grammar of the cunei- 
form inscriptions, and their works were instrumental in 
setting the subject on a firm base Semitic scholars in 
general were somewhat sceptical, but that is hardly to be 
wondered at when we consider the colossal ignorance of 
general Semitic grammar which some of the early 
Assyrian “scholars” displayed in their publications 
Since that time, however, the knowledge of the cunei- 
form inscriptions has increased greatly, and Mr King’s 
book IS a proof of this fact , to some who have gone on 
crying persistently that Assyriology is “ uncertain ” and 
“nebulous” it will come as an unpleasant surprise 
Roughly speaking, it may be divided into three parts 
(i) Grammar , (2) cuneiform texts , and (3) vocabulary. 
In the first part Mr King describes briefly the origin 
and rise of our cuneiform knowledge, and gives a toler- 
ably full sketch of Assyrian grammar, with sign lists, lists 
of ideographs, &c. In the second part we have a series 
of forty-two complete extracts from cuneiform com- 
positions of alt periods from B c 2200 to B c 600 , these 
comprise historical, mythological, religious, magical, 
epistolary and other texts, including the Tell el-Amama 
tablets. I n the third part are a number of cuneiform texts, 
specially arranged to enable the beginner to test his own 
knowledge and to gam experience and confidence in 
deciphenng new compositions, and a complete vocabu- 
lary to the whole book. From beginning to end cunei- 
form type IS used, and as the fount is of the same size as 
that employed by the late Sir Henry Rawlinson, it will 
not be found troublesome to the eyes The full trans- 
literations and translations will materially help the be- 
ginner, and even the more advanced student will, at 
times, be glad of them ; and, as far as we can see, Mr. 
King IS abreast of all the modem readings and render- 
ings adopted by American and German scholars. We 
notice that he follows those who read the name of the 
plague-god Ura, and has no doubt good reason for so 
doing ; It seems, however, that Father Scheil has found 
the name spelt Dibbara, syllabirally, which reading 
agrees with that suggested by Harper, Delitzsch and 
others 

It IS to be hoped that Mr King’s book will attract new 
wot^prs to the field of Assynology, and that it will lead 
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them eventually to the unravelling of the meanings of 
the difficult texts, which were written in the most complex 
of characters by Semitic and non-Semitic peoples alike 
at the dawn of civilisation. 


THE NEBULAR HYPOTHESIS 
Essat synt/u'tique sur la formation du Systhne Solaire , 
premtlre partie formation du systlme Par M le 
G^n^ral Lafouge. Pp ix -f 226 (Chalons sur Marne 
Martin Fr6res, 1898 ) 

T he nebular hypothesis of the origin of the planetary 
system, presented by Laplace “avec la defiance 
que doit mspirer tout ce qui n’est point un rdsultat de 
I’observation ou du calcul,” is now just over a century 
old At the time of its conception weak points must 
have been apparent, probably to none more clearly than 
to Laplace himself, although the main points of his 
theory are displayed with a concise lucidity, which is 
unfortunately rarely to be found in the works of later 
writers on the same subject And now, after years of 
criticism and counter suggestions prompted by specula- 
tions both rational and irrational, the hypothesis stands 
very much in its original position Its inadequacy in 
some special directions has, it is true, become more 
fully realised as fresh facts have arisen to be explained 
We are not concerned here in mentioiAg the particular 
directions in which the origin.d hypothesis stands in 
need of support, further than to point out that the author 
has not given particular attention to these difficulties 
Without entering into objections, which Lord Kelvin 
and others have raised from purely theoretical con- 
siderations, It will be sufficient to mention that the 
symmetry which is found to exist in the arrangement of 
the planetary system oflers a difficulty to which no 
adequate answer has been found. No mathematical 
proof has yet been given, nor is it given in this book, to 
show that a ring of vapour surrounding the sun or 
central mass could condense into a single planet of con- 
siderable mass The conditions supposed by Laplace 
seem more favourable to the formation of a swarm of 
small bodies more resembling the asteroids, or bodies 
of even lesser bulk, than that of a system of planets, 
encircled by satellites. Nor does the simple observation 
of nebulae in the sky contnbute any material support to 
the original theory Those nebulae whose construction 
can best be studied m the telescope do not present that 
regularity of outline or condensation, which would seem 
to be demanded by the construction of such regular 
mechanism as the solar system possesses. But the 
fundamental principle contained in Laplace is that the 
formation of the planetary system is the result of a 
process rather than of an act, and this suggestion 
remains practically undisputed. If the details and facts, 
by which Laplace sought to maintain his hypothesis 
have received little confirmation since his time, it is sull 
safe to say that his generic thought has not been refuted 
after a century of research. Indeed research has had 
little direct bearing on the subject, with the exception of 
two most remarkable investigations : the one, that of 
M. Poincard on the possible forms of equilibrium of a 
rotating fluid mass ; the other, the great work of Prof. 
G. H Darwin on the effects of tidal action. 
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Nevertheless, in spite of the really small increase of 
our knowledge in comparison with the great difficulty of 
the problem involved, there has been no lack of specula- 
tions, more or less scientific, on a subject which has 
evidently exercised a not unnatural fascination on many 
minds The authors of these elaborations of the original 
theory, of whom M. Faye is perhaps the best known 
example, have all borrowed at least the central idea of 
Laplace, deriving the whole solar system from a single 
aggregation by some process of successive annulation. 
This IS the course adopted by General Lafouge, who, how- 
ever, IS not content to start with a nebula endowed with 
sensible heat and angular momentum He imagines the 
nebula to exist in its initial stage of an indefinite and irre- 
gular shape at a temperature of o° on the absolute scale, 
and in this mass the attenuated constituents, dissociated 
by the cold, are perfectly intermixed Such a process of 
dissociation is not in agreement with what is known of 
the properties of matter, and little can be said in favour 
of the assumption The homogeneous material of the 
nebula is, in the author’s hypothesis, subject to molecular 
cohesion, but not to internal attracting forces Yet the 
nebula is under the attracting influence of external bodies 
from which are derived motions of translation and 
rotation, together with the formation of a central 
nucleus of increased relative density, while the whole 
body takes a spheroidal shape as it loses its homo- 
geneity The action of tides, which is here made 
use of, though rather vaguely described, is beyond 
all doubt an influence of the highest importance m 
the early history of the nascent system But to attri- 
bute great dynamical eflPects to external attraction, while 
denying the evident result of mutual attractions of the 
several parts of the nebula itself, is, if we have correctly 
apprehended the author, an absurd inconsistency which 
makes us distrust the whole theory as here presented 
And yet, while denying that internal gravitation is oper- 
ative, General Lafouge supposes a molecular cohesion 
sufficient to cause the nebula to finally “ toumer tout 
d’une piice " 

A dense central nucleus is now formed, as the author 
IS careful to explain, by the attraction of exterior masses 
No therm.il effect arises from this operation, because no 
internal work is done , but the nucleus acts as a centre 
of attraction to which the outer parts are drawn. In 
this way heat is developed, and the angular velocity is 
increased by the contraction in volume, just as in the 
theory of Laplace Dilation of the nucleus takes place 
as a consequence of the rise of temperature, and, assisted 
by the centrifugal force, a stratum of Che nucleus rises 
until equilibrium is attained under the pressure of the 
materials descending from the outer regions In this 
way a ring is formed, which is later to give birth to the 
first planet Meanwhile more rings are formed in the 
same way, towards the outside of the nebula, the outside 
ring, and consequently the outside planet, being formed 
last, as in M. Faye's system The nucleus, however, con- 
tinues to be enlarged by additions from the outer material, 
and by the dilation caused by the heat disengaged, until 
finally it absorbs the rings to which it has given rise 
Under new conditions of pressure the ring Iplits up into 
vortices, which gather up the scattered fragments of the 
ring and form an agglomeration, which remains as a 
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planet, while the central mass, after absorbing all the 
residual matter of the original nebula, finally contracts 
as It loses heat by radiation For the explanatory details 
of the actual conditions of the solar system, and for a 
theory of the origin of comets, space cannot be found 
here, and on these points the essay itself must be 
consulted 

Although the sources from which General Lafouge has 
gathered his ideas are not i cry frequently acknowledged, 
there seems to be reason to suppose that many of them 
are not original. Doubtless the plan of the author was 
to advance a theory which should commend itself as a 
reasoned whole, and therefore the origin of an idea 
seemed to him of little importance compared with its 
intrinsic merit Thus the division of rings into multiple 
branches by means of currents from the polar regions 
seems suggested by an idea of M Roche , little or no use 
IS made of these multiple bianches, however On the sub- 
ject of solar heat again, a view is advanced which seems 
a mere modification, without improvement, of the dis- 
credited theory of Sir W Siemens Originality and 
sound argument have not entered in large proportion 
into the composition of this essay, which, however, is 
probably not much worse and certainly not much better 
than many of its predecessors, elaborated with the same 
object in view. New facts acquired by the use of special 
apparatus may warrant or necessitate enlarged discussion 
of the theory of the origin of the cosmos ; but to us it 
appears that science is not edified by these attempts to 
explain cosmogony by simply supplementing our very 
meagre knowledge of the operation of natural laws by a 
mass of conjectural hypotheses Surely Laplace is right 
in saying “ Ces ph^nom^nes et quelques autres 
semblablement expliquds, nous autorisent .'i penser que 
tous dependent de ces loix, par des rapports plus ou 
moms caches, qui doivent Stre le principal objet de nos 
recherches , mais dont il est plus sage d’avouer I’lgnor- 
ance, que d’y substituer des causes imaginaires " 


OUR BOOK SHELF. 

Photographtsche Bibliotkek, Nos 9 and 10 Dots Ftm- 
ohekltv By Hans Schmidt. Pp vi -1- 120 Der 
Gummtdruck By J Gaedicke. Pp vi H- 79 (Berlin 
Gustav Schmidt, 1898 ) 

In the first of these two books Herr Hans Schmidt has 
brought together a good account of the manipulations 
necessary for the effective and successful working of the 
tcle-pholographic lens — the lens of the future, as he terms 
It in his preface. He divides his subject into four parts, 
the first two dealing with lenses generally, and the tele 
photographic lenses, namely Steinheil’s, Voigtlander’s, 
and Zeiss’s, in particular In Part 111. he discusses their 
employment for obtaining picture? of different styles, 
such as architecture, portraits, landscapes, concluding in 
the fourth and last part with the practical work of setting 
up the apparatus, and the other mimipulations previous to 
obtaining the finished picture 
Those who work with or intend to use lenses of this 
kind, cannot do better than consult this book, which 1$ 
wntten by one who is familiar with their intricacies. 
Numerous reproductions from negatives, taken by the 
author himself, illustrate the several types of pictures 
which can be successfully obtained with these lenses 
In the second of these books the author, Herr J. 
Gaedicke, treats of the process, a form of direct pigment 
printing, that has prov'ed so successful Althou^ the 
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author use* the term “ Gummidruck ” (printing by means 
of india-rubber), he is careful enough to point out that j 
Other means besides india-rubber are now einploved. 
The process, which is here very clearly descnbea, is j 
accompanied by many wrinkles which will be useful to 
those who have never previously employed it. 

Perhaps few amateurs would attempt this method of 
printing, considering the numerous other more simple 
means in use, but professionals will find that a great 
latitude can be obtained in development, so that the 
appearance of the picture can be made to suit various 
tastes. 

A short and interesting historical notice is given showing 
how the process has gradually been evolved, and this is 
followed by an account of the advantages of the method, 
the materials employed, and the whole manipulation 
Chapter vii. describes briefly the three-colour and 
combination pigment printing, while Chapter viii con- 
tains a summary of the process. Two plates, which 
accompany the text, illustrate the difference between the 
simple- and combination-gummidruck. 

Text- Book ^ Physical Chemist fy By Clarence L 
Speyers. Pp vii + 224. (New York D van Nostrand 
Company London E and F N. Spon, Ltd , 1898 ) 
BhGlNNlNO with a chapter on energetics, in which 
Ostwald IS followed, the author treats in order the 
properties of gases, thermodynamics, physical change 
including the properties of solutions, chemical equi 
librium and chemical change, Gibbs’ phase rule, the 
effect of temperature on chemical change, and electro- 
chemistry. A satisfactory feature is the free use of the 
calculus. The book is intended for students , under 
these circumstances the omission of all reference to 
original papers is, we think, a serious mistake The 
method adopted is to give the theory of a phenomenon 
in mathematical form, following this up by a number of 
exercises illustrating the equation obtained. The exer- 
cises appear to be taken, as a rule, from the original 
memoirs dealing with the subject under consideration, and 
are doubtless useful , but in many cases the deduction of 
the equation is too much abbreviated to be easily 
foHowed, and the experimental basis of the theory is 
nowhere sufficiently fully considered This tendency 
to put theory before experiment is especially objectionable 
in teaching 

The treatment from the standpoint of energetics, 
adopted in the opening chapters, is not strikingly suc- 
cessful. The following statement occurs, for example, 
on p 18: “When we attempt to get work from the 
volume energy of a gas, we And that the work we get 
comes from heat energy, or some other energy, and that 
so long' as the gas remains a perfect gas and tts mass 
does not change so lon^ the volume energy of the gas 
remains constant, whether T changes or not” The 
volume energy of a perfect gas is, however, given by the 
product of Its volume and pressure, and is therefore 
proportional to the absolute temperature 

The author’s view (p. 20), that “ The kinetic theory is 
a troublesome thing and is becoming an object of 
ridicule,” will hardly meet with universal acceptance. 

Notwithstanding the faults above mentioned, it is only 
fair to add that the book is up to date, and that the range 
of subjects considered is wicler than usual. 

Rectutl de Donnies Ruminques Optigue. By H. Dufet 
Premier Fascicule. Pp ix-f-4is. (Pans, Gauthier- 
Villars et Fils, 1898.) 

Both chemists an^^ysicists will be much indebted to 
the French PhysicS^iety for the valuable and useful 
volumes which theyve now publishing The one before 
us, which IS devoted 41 ^ wave-lengths, and indices of gases 
and liquids, contams a mass of data, which have been 
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collected from far and near, and brought together in a 
compact and serviceable form. 

Great value must be attached to the volume, as refer- 
ences are given in every case ; and even though the 
work is not quite complete, it is a most desirable addition 
to every chemical and physical library. 

The preparation of the data here collected must have 
entailed a great amount of work, and M Dufet deserves 
the thanks of scienciflc men for completing the present 
volume 


LETTERS TO THE EDITOR 
( The Editor does not hold htmtelf responsible for opinions ex- 
piessed by his correspondents Neither can he undertake 
to return, or to corretpond with the writers of, rejected 
manusmpts intended for this or any other part of Nature. 
No notice is taken of anonrmous communications ] 

Solar Halos 

Thbkb is a coloured halo at a considerable angular distance 
from the sun that is a very usual phenonsjenon in (< $ ) the 
Kngadmc in winter Its angular diameter appears to be the 
same as that of the distant white halo sometimes seen round the 

On July awe were ascending the Kurgen Pass from the BreulJ 
side, and such a coloured halo was visible The snow slope and 
ridge m the front of us cut oft the lower part of this halo 1 but 
It was completed both in colour and form by reflection off the 
snow Thus the coloured circle was complete j but the upper 
part (more than half, of course) appeariid “ in the air," the 
lower part " on the snow.” 

The surface of the snow was unusually sparkling in ap- 
pearance 

It may be of interest to record that, when I have been at a 
considerable height (over 6ofX> feet above the sea at the least), 
and there have ^n very fine cirrus clouds close to the sun, 1 
have seen exceedingly pure colours not arranged in rings. Thus 
I have seen, in a cloud, a very delicate rote-crimson entirely 
surrounded by a very pure green. With more continuous mist 
or cloud between me and the sun, I have seen a succession of 
coloured rings round the sun •, and I have seen these vanish and 
give place to the tingle coloured halo of large diameter referred 

In the Engadme in winter I once saw a very comjilicated 
arrangement of circles and parhelia ; but it would be impossible 
to desenbe these without a figure I have such a figure, and 
could lend it to any one specially interested in the subject 

5 Keppel Place, Devonport W LaRDEN. 


A Living Toad in a Snake. 

I SHOULD be obliged by your inserting the following ex- 
perience if you think it remarkable. 

Yesterday we killed an adder (?) here, about 38 inches long ; 
and seeing that he had made a meal evidently some little time 
before, out of curiosity we opened him, and extracted a large 
toad, which was about half way down the snake’s interior, or 
about 18 inches. 

The toad, whose head was much wider than the snake's, and 
whose body was many times as large as his enemy’s head, we of 
course all thought must be dead ; and we laid him on a flower- 
bed, wondering how he could have got inside the snake at all, 
for It certainly seemed a cate of the gresuer being contained in 
the lets. Of course we knew the marvellous stretching power* 
of a snake's jaws, but this seemed to eclipse them all. 

As we watched the toad he seemed to move, so we bethought 
ourselves of trying to revive him, and, after pouring water freely 
over him, and whisky and water down hu throat, we were 
intensely astonished to tee him revive ; so much so that he 
stood ^ on all-fours, blown out like a ballopn, and made a 
kind of a dart at a stick In the most comical way. 

Eventually "Jonah," as we promptly christened him, dis- 
appeared amongst the flowers. Can any of your readers quote 
a like ease of resuscitation ? Perhaps some of them might be 
able to afford information as tp the probable duration of the 
toad’s entombment F. W. Major. 

Woodlands, Bcttwi-y-coed, N. Wales, August s. 
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PHOSPHORUS IN LUCIFER MATCHES 
'T' HE recent omission by a well-lcliown firm of match 
manufacturers to comply with the regulations 
relative to notification to the Home Office of cases of 
phosphorus-necrosis among their employes, and the 
consequent stnctures in the House of Commons on the 
adequacy of the present methods of factory inspection in 
the case of dangerous trades, have once more drawn 
attention to the evils which arise from the employment of 
“ordinary,” or, as it is frequently called, “yellow” phos- 
phorus in the manufacture of lucifer matches As was 
recently pointed out in the course of the debate upon 
the Home Office vote, the story is really a very old 
one. “ Phossy jaw” has been on more than one occasion 
the subject of Parliamentary inquiry Practically nothing 
in the way of remedy has followed from these inquiries 
The public has been shocked, for a time, with the tales of 
what the “ lucifer disease ” may mean to the unfortunate 
wretch who may be smitten with it, and then the matter 
IS forgotten, until such a startling episode as that which 
occurred the other day once more rouses attention to it 
The temper of the House on the occasion of the debate 
referred to was, however, unmistakable, and faithfully 
reflected the state of opinion outside The country has 
at length made up its mind that some solution must be 
found The old excuses that nothing is possible will no 
longer suffice. There is a growing conviction that a 
remedy is at hand, and if the manufacturers will not 
voluntanlv adopt it, the Legislature must arm the Home 
Office with the necessary powers to compel the adoption 
The word phosphorus was originallv applied to any 
substance, solid or liquid, which had the property of 
shining in the dark, and the characters of the various 
phosphors up to that time known were made the subject 
of inquiry by Robert Doyle, about the middle of the 
seventeenth century 1 he term has, however, practically 
lost Its generic sense, and has become restricted to the 
wax-like substance discovered by Brand, of Hamburg, in 
1674, and which was originally known as the nocitluca or 
the phosphorus mirabtUs There is some evidence that 
phosphorus was known to the Arabs to ludge from the 
mode of its preparation it was probably icfentical with the 
“carbuncle" of Alchild Bechil. It was first brought to 
this country in 1677 by Kraffi, who purchased the secret 
of Its preparation from the Hamburg alchemist, and it 
naturally made a great sensation when exhibited to the 
“ experimentarian philosophers ” of Gresham College, as 
Hobbes sneeringly called the progenitois of the Royal 
Society, Boyle seems to have obtained some hint of its 
origin, or the mode of its manufacture, and m one of the 
last of his scientific papers he describes in detail a method 
by which it may be obtained 

Phoimhorus was first commercially made in this country 
by Godfrey Hankewitz, who appears to have acted as a 
laboratory assistant to Boyle, and who probably made it 
by Boyleis method. “This phosphorus,” wrote Hankewitz, 
“is a..subject that occupies muen the thoughts and fancies 
of some alchemists who work on microcosmical sub- 
stances, and out of it they promise themselves golden 
mountains.” Nobody of his time made more in the way 
of gold out of phosphorus than did Mr Hankewitz at his 
little shop in the Strand, for he seems to have had the 
monopoly of its sale for many years. Owing to the diffi- 
culty of Its preparation, and the comparatively small yield, 
Its pnee was relatively very high, and even down to 
about the middle of the eighteenth century it brought 
from 10 to 13 ducats an ounce. The discovery by Gann, 
in 1769, that calcium phosphate was the mam constituent 
of bone-ash gave a great impetus to the manuflicture of 
phosphorus, aind it it from one or othqr of the many foitn^ 
of calcium phosphate but principally from bone-ash, that 
the greater portion of the phosphorus now manufactured 
IS obtained 
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The ease with which phosphorus is inflamed must have 
led to many attempts to employ it as a ready source of 
fire, in spite of its high price One of the earliest of 
these methods consisted in rubbing a fragment of the 
element between folds of coarse paper and igniting a 
sulphur-tipped splint —such as the brimstone matches 
which accompanied the tinder-box — by its flame Such 
a method, it need hardly be said, was highly dangerous, 
and as the burns produced by phosphorus are extremely 
painful and peculiarly difficult to heal, it quickly fell 
into disfavour. Indeed, the substance itself acquired so 
evil a reputation that its employment in any form was 
absolutely prohibited in several Continental States. The 
phosphorus bottle of Cagniard de_ la Tour w.is prac- 
tically the last attempt to effect the ignition of a sulphur 
splint by the direct action of phosphorus, i c without 
the intermediate action of an oxidising composition 

Friction matches were first made in the beginning 
of this century Chancel, in 1805, had devised the 
“ oxymuriate match, ’ in which potassium chlorate, then 
newly discovered by Berthollet, was mixed with sugar 
and gum water, and the mixture affixed to the end of .1 
slip of wood, which was caused to ignite by immersion 
in oil of vitriol Hy adding a small quantity of phos- 
phorus to the mixture it was found that the match could 
be Ignited by simple friction, but such matches were 
highly dangerous both to prepare and to use , and, 
although various attempts were made to minimise their 
danger by the addition of such substances as magnesia 
and plaster of Fans, the friction matches failed for a time 
to supersede the “chemical matches” of Chancel, which 
continued to be made and sold in increasing numbers 
down to about 1845 

The credit of having made the first phosphorus friction 
match IS usually attributed to Derosne , but, according 
to Nickl^s, Derosne’s match was merely an improvement 
of that made by Derepas in 1812, which in its turn was 
only a development of a phosphorus match produced m 
1805-6 The late Sir Isaac Holden was wont to clain^ 
the credit of having been the first to make a phosphorus 
friction match in this country 

It IS worthy of note, however, that the first friction 
matches made in England were free from phosphorus 
These were the “lucifers” or “Congreves” of John 
Walker, of Stockton-on-Tees, first manufactured in 
1827 They consisted of strips of stout cardboard, or 
thin wooden splints, about 2^ inches long, coated to 
about one-third of their length with sulphur, and tipped 
with a mixture of antimony sulphide, potassium chlorate, 
and starch and gum. From the London Atlas of January 
ic\ 1830, wc learn that they were sold in tin boxes, each 
containing about fifty matches, for half a-crown a box 
With each box was supplied a folded piece of glass- 
paper , on drawing the match between the folds the- 
composition inflamed and ignited the sulphur on the 
splint Matches tipjjed with a similar composition were 
made at about the same penod in France by Sasaresse 
and Merckel, and in Austria by Siegel 

In Germany the invention of the phosphorus match is 
ascribed to Kkmmerer , but the most prominent name 
in connection with its manufacture is Preschel, of 
Vienna, who, with Moldcnhauer, of Darmstadt, made 
Austria and .South Germany the chief sources of the 
supply of matches in Europe It was Moldenhauer 
who first introduced magnesia and chalk into the 
composition in order to neutralise the effect of the deli- 
quescent oxidation products of phosphorus. To-day the 
chief producing match country of the world is Scandi- 
navia, where there are upwards of fourscore factories, 
the foremost of which is at Jdnkdping, employing about 
6000 workpeople. 

No sooner had the manufacture of the lucifer match 
become a well-established industry than the attention 
of various Governments was called to the effect of 
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phosphorus upon th« health of the operatives, and 
especially to its action in inducing necrosis of the ^per 
and lower jaw-bones. The workpeople who suffered 
most were naturally those who came most in contact with 
the fumes— such as the men engaged m mixmg the com- 
position, those employed in dipping the Splints, or the 
females who “ boxM ” the finished matches. 

Nowadays the mixing is done under such conditions 
that the workmen are not much exposed to the fumes ; 
’but the dippers, who, when at work, stand over a heated 
“stone” or plate coated with the composition, are 
especially liable to be attacked. It does not seem to be 
■certainly established how the necrosis is actually brought 
about. There is no doubt, however, that workers with 
carious teeth are soonest affected. I’hosphorus as such 
would appear to have little action ; indeed, it is highly 
■improbable that the so-called “ fume ” can contain any 
sensible quantity of the free element, and it has been 
surmised with good reason that it consists of the lower 
oxides of phosphorus, and in particular of phosphorus 
oxide, which, as shown by Thorpe and Tutton, is actually 
more volatile than phosphorus itself. In “boxing” it 
frequently happens that numbers of the matches ignite, 
and the air of the boxing-factory is occasionally charged 
-with a considerable amount of these oxides of phosphorus, 
mixed with phosphoric oxide The evil effect of these 
fumes may be minimised by efficient ventilation, and by 
oleanliness on the part of the operatives, combined with 
strict attention to the condition of the teeth. Whether, 
however, it can be altogether obviated by such measures 
remains to be seen 

The discovery of red phosphorus, in 1845, by Schrdtter, 
of Vienna, led to many attempts to employ it in p^ee of 
the more volatile and more innammable variety. Red, or, 
as It sometunes is erroneously called, amorphous phos- 
phorus, IS a micro-crystalline powder of properties very 
•dissimilar to those of ordinary or yellow phosphorus. It 
can be handled with impunity, is practically non-volatile, 
•does not oxidise at ordinary temi^ratures, and therefore 
emits no “fume.” It is, moreover, non-poisonous, and 
no cases of necrosis have been known to attend its use. 
Inasmuch as it confers ready inflammability upon the 
Igniting compositions with which splints may be tipped, 
Its general employment might, it was thought, obviate 
all nsk of the “lucifer disease" Igniting compositions 
containing red phosphorus were first tried in Germany 
in t8;o, and about the same time in this county by 
Uixon and Co., of Manchester, and by Bell and Black 
in London, but they were not altogether successful The 
matches were difficult to strike, and the ignition was 
-almost Explosive in character. 

These disadvantages are not by any means insuper- 
able ; excellent matches of the kind were seen in the 
Pans Exhibition of 1867, and again in the Vienna 
Exhibition of 1873. Hochstetter, of Frankfort, manu- 
-factures matches containing red phosphorus, which are 
said to be cheaper than ordinary matches ; they bum 
-quietly, and may be ignited even on a cloth surface 

The “safety” matches which, in this countiy, are 
usually associated with the names of Bryant and May, 
were originally suggested by the late Prof. Bdttger, and 
were first made by Lundstrom, of Jdnkdping, in 1855. 
In this match the splint, according to Lundstrom’s 
original patent, was dipped in a composition consisting 
•of antimony sulphide, potassium chlorate and glue, and 
was Ignited by rubbing against a specially prepared 
surface consisting of a mixture of red phosphorus, 
antimony sulphide and glue. Other varieties of the 
same kind of match contain in addition potassium 
bichromate, ferric oxide, minium, or manganese oxid^ 
The amount of the red phol^horus needed to ignite 
these matches is extrerheiy small, less than one five- 
-thousandth of a gram being, it is said, sufficlenL Ip 
fact it is pouible xp inflame many of them without toy 
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phosphorus at all, especially when they are rubbed 
against a smooth surface such as that of glass or paper. 

These facts make it hopeful that before very long the 
dreaded lucifer disease may be a thing of the past. 
There is, indeed, no longer any valid reason why it 
should be allowed to exist. Yellow phosphorus is not 
essential to the manufacture of a lucifer match. If 
phosphorus in any form is required, it need only be 
in the form of the innocuous red variety— even for a 
“ strike anywhere " match. Red phosphorus matches 
are rapidly gaming ground all over the Continent, and 
the day will probably come when this country will range 
Itself with Denmark and Switzerland, and prohibit the 
use of all matches containing ordinary phosphorus 


GERMAN DEEP-SEA EXPEDITION IN THE 
STEAMSHIP “ VALDIVIA " 

'T'HIS expedition was planned by Prof. Chun, 01 
Leipzig, and was originally intended to be exclu- 
sively zoological, but, on the representation of Prof 
Ratzel, physical and chemical researches were included 
in the programme During last winter the German 
Parliament voted a sum of 300,000 marks to cover the 
expenses of the expedition, and further sums will prob- 
ably be voted for the same purpose, and for the pub- 
lication of the results 

The steamship Valdivia was some time ago chartered 
from the Hamburg-Amencan Line, and has been fitted 
up with bacteriological, chemical, and biological labora- 
tories, as well as with instruments for sounding, taking 
temperatures and samples of deep-sea waters, and for 
dredging, trawling, and the working of plankton nets at 
various depths The Valdivia is a ship of 2600 tons 
gross, has a length of 320 feet, a width of 43 feet, and an 
indicated power of 1250 horses She is thus as large as, 
if not larger than, H M S Challenger Captain Krech, a 
well-known commander of the Hamburg-Amencan Line, 
has been selected to take command of the expedition, 
with eight officers and engineers and thirty-nve of a 
crew , most of the officers have previously served under 
Captain Krech The Valdivia steams from ten to eleven 
knots, and at the outset of the ei^dition had on board 
2400 tons of coal, consisting chiefly of briquettes 

The laboratories and workrooms on board the Valdivia 
are more commodious and better fitted up with apparatus 
for scientific investigation than in any previous expedition 
of the kind, and the same may be said with respect to 
the various deck appliances for carrying on the deep-sea 
observations Besides there is almost a superabundance 
of room for the storage of all the specimens that may be 
collected either at sea or on land The cabins of the 
scientific staff are handsome and roomy, and the large 
cabin IS supplied with a most magnificent scientific 
library, including a complete set of the Reports on the 
Scientific Results of the Challenger Expedition. Ac- 
cording to arrangement, the ship is to be provisioned, 
and all the other e^nses of the expedition* are to be 
defrayed by the Company for the sum of 340^000 
marks. The table pf the scientific staff and officers is to 
be supplied with wine at cost price. The members of 
the saentific staff receive eight marks each per day from 
Government, and their lives are insured for 30,000 marks 
each in case of death. 

The scientific staff of the expedition is as follows . — 
Official Mtmbert. 

(1) Prof. Carl Chun (Letpog), Leader. 

(а) Prof Schimper (Bonn a/Rh.), Botanist. 

(3) Dr. Apstein (Kiel), Zoologist 

U) Dr. Vanhdffen (lUel), ZooIogUt. 

is) Dr. Braen (Breslau), Zoolo^st 

(б) Dr G Schott (Hamburg Seewarte), Oceanographer. 

(7) Dr. P Schmidt (Lelpz®, aeralst. 

(8) Officer Sachse (Hamb.-Amer. Line), Navigator. 

(9) Dr Bachmann (Breslau), Physician and Bacteriologist 



August i i, 1898] 


NATURE 


347 


Non-offictal Members 

(10) Dr. Brauer (Marburg a/L ), Zoolopit 

(11) Dr zur Strasaen (Leipzig), Zoolog»t 

(la) Herr F. Winter (Frankfurt a/M ), Scientific Draughta- 
man and Photographer 

It IS proposed to divide the voyage into three 
periods ■— 

1 . From HambuK round the north of Scotland, passing the 
Cape de Verdes to Cape Town, for which too days is estimated. 
Cape Town being reached in the second half of November 

II From Cape Town, including an examination of the 
Agulhas Bank and the deep waters to the south, then south- 
wards to the edge of Antarctic ice, returning northwards through 
the centre of the Indian Ocean to Coccos and Christmas Island 
and to Padang 

III From Padang to Ceylon, Chagos, Seychelle, and 
Amirante Islands, to Zanzibar Then l^me by Socotra, the 
Red Sea and the Mediterranean, Hamburg being reached early 
in June next year 

On August I the Valdivia left Hamburg, and was 
accompanied as far as Cuxhayen by .Staats-Secretar von 
Posadowsky (the Burgomaster of Hamburg), the Directors 
of the Hamburg-American Line, Prof Neumayer 
(Director of the Deutsche Seewarte), and many scientific 
men In wishing success to the expedition, the German 
Minister dwelt upon the importance of a great State like 
Germany undertaking work of purely scientific character, 
such as that in which the members of the expedition were 
to be engaged , although no practical outcome was at 
present visible from researches of the kind, still the 
acquisition of new knowledge was, he held, one of the 
first duties of the State The Chairman of the Directors 
of the Hamburg-American Line mentioned in his speech 
that the Directors considered it a privilege to be able to 
encourage scientific work , the Company had spared no 
pains in fitting up the ship and providing it with capable 
officers, and they expected to lose rather than to make 
money by the contract that had been entered into 

The ship left Cuxhaven at 8 p m on August i, and 
during the ’and and 3rd the dredging and some of the 
other apparatus were tried for the first time with great 
success. On the evening of the 3rd she anchored in the 
Firth of Forth, off Granton, for the purpose of taking on 
board some additional apparatus, and to permit the 
members of the expedition to examine the Challenger 
specimens of deep-sea deposits, as well as to land Dr 
von Drygalski (who has been nominated as the scientific 
leader of the Gernuin South Polar Expedition of 1900), 
Dr. Pfeffer (of the Hamburg Museum), and .Sir John 
Murray, who had accompanied the Valdivia from 
Hambu)-g The members of the expedition were enter- 
tained at dinner in Edinburgh on the afternoon of the 
4th, and in the evening the ship sailed again for the 
Faroe Channel Geheimrath Dr Mikulicz, professor of 
surgery in Breslau, joined the expedition at Edinburgh, 
and will accompany it as far as the Canaries. 


THROUGH UNKNOWN TIBET^ 

U NTIL a little more than thirty years ago our know- 
ledge of the Tibetan plateau — one of the most 
remarkable areas on the earth's surface— was exceedingly 
small, and was very much the same as it had remained 
since the journeys of Manning and Bogle in the last 
century. About 1865, natives of India trained by the 
officers of the Great Trigonometrical Survey were em- 
ployed in the exploration of jmtions of Central Asia inac- 
cessible to Europeans ; and in the course of thenextten to 
fifteen years great additions to our knowledge of Southern 
Tibet and of the trade routes leading {o Lhasa from 
various directions were made by sever^ intelligent and 

1 bvM. S Wcllby, Capuin iStfa Haiun Pp x{v 440 . (London. 
To FiAor Unwiiif ) 
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j enterprising men, especially those known as Nain bingh, 
A.K,and the Mirza A senes of Russian explorations 
begun by Przevalski in 1870, continued by him for many 
years, and further prosecuted after his death by Pevtsof 
and others, added to our maps the main features of the 
Northern Tibetan escarpment, whilst considerable addi- 
tions were made from time to time by Carey, Bonvalot 
and Prince Henry of Orleans, Rockhill, and other 
travellers , but still an immense area in the north western 
part of the plateau was i-ompletely unexplored until 1891 
This, the highest part of Tibet, extends at least 600 
miles from east to west, and 250 to 300 from north to 
, south , and very little, if any, of its surface is less than 
. 16,000 feet above the sea-level It is intersected by 
] snow bearing ranges of mountains, and dotted over with 
numerous l.ikes, many of which are salt 

This bleak and barren region is known as the Chang 
or Chang-tung, and is a wilderness inhabited solely by 
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wild animals A few nomads drive their flocks and herds 
to the lower and more grassy tiacts on the border of the 
high plateau for pasture during the summer, but they 
appear never to visit the gre.iter part of the area Here 
' IS the especial home of the I ibetan antelope and the 
I wild yak, at all events in the summei 
I In 1874-75 a traverse of the plateau from Ladak to 
\ Tengn Nor and Lhasa was mapped by Nam Singh , but 
\ the region then examined lies at a somewhat lower 
elevation than the area to the northward, and the latter 
was first crossed from west to east by Bower and 
Thorold in 1891. Their route across the Chang, 
except in the neighbourhood of the Ladak frontier, lay 
south of the 34th parallel, still leaving a broad area, 
marked as “une^lored" on the Royal Geographical 
Society’s Map of Tibet, published in 1894, between the 
34th parallel and the Kuenlun. Part of this country was 
crossed from north to south by Littledale in 189^, in his 
attempt to reach Lhasa from the northward, his route- 



348 


Mature 


[August ii, 1898 


lying rather further west than the traverse of M. Bonvalot 
and Prince Henry of Orleans j but Littledale’s return 
jourriey from Tet^m Nor westward to Ladak was southx(f 
the high Chkng throughout. At last, as reiftted In'thfe 
work now under notice, Captain Wellby and his com- 
panion,' Lieut. Malcolm, have succeeded in crossing Tibet 
from west to east by a route that ran for a long dis- 
tance in*the neighbourhood of the 35th parallel, and that 
admirably intersects the tract hitherto unexplored 

The two travellers started on May 4, 18^, from Leh, 
an Ladak, with one trained Indian surveyor, SWahtad 
Mir, duffadar (seneant) of the nth Bengal Lancers, 
who had a cbnsiuerable experience of Central Asiatic 
travelling, and ten other men, Ladakis and Yarkgndis, 
as muleteers and servants The first attempt to pene- 
trate into Tibet by a rpute across the middle contracted 
portion of the Pangong lake was frustrated by 'jfibetan 
opposition ; and after Captain VVellby’s party had'gone 
round the north-western extremity of the lake, and then 


Koko-nor, to reach on October 14 the frontier town of 
I Tankar (the Dontcir or Uonkyr of maps) m the Chinese 
I brovince of Kansu. Here a friendly iaissiona,ry— Mr. 
Rij«hgrt-w*a found, who, having occasion to go east- 
ward, accompanied the travellers down the Great Yellow 
Riven of xipjla and as far as Peking. , In company wtt|t 
iMr. Kijnnart a visit was paid to toe great JCumbum 
Monastery near Tankar, and at Sming Mr. Ridley, of 
the Inland China Mission, gave an account of the Kansu 
Mabommedan rebellion of 1895-6, which had just bden 
suppressed The remainder of the journey through 
Cpina, though of interest, contains descriptions of 
countnes already comparatively well known. 

The “ Unknown Tibet ” of the title is of course the 
region traversed between the Ladak frontier and 
Tsaidani, and the journey, of which a good route map 
has been made, has added greatly to our knowledge of 
the region The country is very similar to that a little 
to the southward, described by Captain Bower, and 
appears to differ in no 

■ great degree, except m 
Its almost arctic climate, 
from the usual type ot 
Central Asiatic scenery. 
Wild yak, Tibetan ante- 
lopes and kyang abounded 
tn those parts of the area 
in which grass and fresh 
water were obtainable, 
the chief other animals 



mentioned being the Ti- 
betan gaselle or goa, a 
large wild cat (probably 
a lynx), hares and mar- 
mots Some of the latter 
appear to have been very 
large, and if they attain 
the dimensionjt^attnbuted 
to them jim Captain 
Wellby, wl» says they 
were “of enormous size, 
as large as men,’’ it is 
probable that some un- 
known form was seen by 
him. Bears were only 
met with to the east- 
ward. It IS impossible 
to help regretting that 
neither of the travellers 
appears to have had any 
knowledge of zoplo^ or 
geology, and it is tfifficult 
to avoid contrasting theip 
in these respects with most 


travelled for some ten marches to the eastward, they 
were again stopped by the people of Rudok, compelled 
to recrois a formidable pass, the Napu-la, and to go north 
as far as the Lanak la before they could resume their 
journey to the eastward After this their course lay first 
to the north-east for about too miles, and then in an 
eastwardly direction, no human beings being met with 
from the Lanak pass, close to the Ladak frontier In 
longitude 80° on May 29, until more than three months 
afterwards, when a travelluig camp of Tibetan merchants 
on their way from Lhtisa to Kansu m China was 
accidentally overtaken on September 6, close to the 
93rd ntendian From ttese merchants, whose great' 
cartmaCWf 1500 tame yakJb well described, the travellers 
rae^Ki the whole, with bjUpiuble treatment, and shortly 
after leaving the caraviCKr'they found some friendly 
Mongolian nomads, by whose aid Captain Wellby and 
his party, now greatly reduced in numbers, were enabled 
to ^ss through part of Tsaidam, and, after skirting 
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of the Russian explorers. 

I On two occasions (pp. 76, i to) fossils appear to have 
been observed, but ive remain in ignorance of what they 
were The only specimens brought back consisted of 
' plants, of which a list is given. It is, however, only 
right to say that these specimens were brought back 
despite most serious difficulties through deficiency of 
carriage, and that, in addition to the geographical 
observations, careful records were kept of barometrical 
and thermometncal readings. 

On the whole the journey would have been a great 
success but for the loss of the muleteers, and the saa fate 
of at least two of them. These two men, one of whom was 
sick and the other dangerously imured by a gun accident, 
were left behind with a supply of food and a pony in the 
middle of the wilderness. No more was heatd of them. 
Three weeks later the remaining muleteers struck 
work, and left in a body, and, although one subsequently 
was taken on again, the traiellers mused to take back 
the others, who had behaved badly throughout As the 
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men, five in number, were, when last seen, fully 300 
miles from Lhasa, to whi<;h j^ace they had declared their 
intention of ptocMding, as they had little or no food, 
aAd the country sU around was uninhabited, it is very 
probable that they aU perished from starvation. Out of 
the ten muleteers and servants who had left Leh, only 
three reached the Chinese frontier with the two European 
travellers and the Indian surveyor. 

Of tEirty-nine mules and ponies, but three mules 
survived the hardships of travel, and during the latter 
part of their journey in Tibet, before meeting the 
merchants’ caravan, the travellers appear to have lived 
chiefly on game — not always easily procurable — and wild 
onions. 

The account of the journey is well written and fairly 
illustrated, although, as is so frequently the case, some 
of the “ process blocks” used for cuts illustrate very little 
except the imperfections of the photographs from which 
they are copied It is questionable whetncr any useful 
information is afforded by figures like those on pp 180, 
200 and 238. Unfortunately, too, the best views are from 
the accessible regions of Kashmir and China, not from 
“ Unknown Tibet” ; but this is easily understood The 
scenery in the Tibetan wilderness is difficult to photo- 
graph, and the time of the travellers must h.ive been 
fully occupied with more urgent matters The two 
examples herewith given will serve as specimens of the 
illustrations. 


MEETING OF THE BRITISH MEDICAL 
ASSOCIA TION. 

'T'HE meeting of the British Medical Association, which 
has just terminated at Edinburgh, must be regarded as 
a great success, both with regfard to business and pleasure. 
At the end of July there is a strong predisposing cause 
towards holiday , and an excitant which draws the medical 
man towards so favourite an area for holiday-making as 
Scotland at this time of the year is naturally welcome to 
all. A congress is a very good beginning to a holiday, 
as the recollection of it tends to alleviate what is often 
the boredom of idleness ; and doubtless thoughts bom of 
discussion in Edinburgh are now being developed and 
bearing fruit a hundredfold in the remoter holiday-taking 
places of Scotland. 

In giving in these columns a short account of the 
business accomplished at the meeting, it will be best, 
perhaps, to limit one’s attention to those regions of 
medicine and the allied sciences which are of interest to 
the general scientific reader 

An interesting address in medicine was delivered by 
Dr. Fraser. He reviewed succinctly the importance with 
regard to diagnosis of modem bacteriological method, 
and then proceeded to give some account of the toxic 
origin of infectious diseases, emphasising the great 
activity of some toxins killing as they do — at least, in 
the case of the tetanus toxin— six hundred million times 
their own weight of living tissue. He then passed on to 
consider the production of artificial resistance to disease, 
and the origin of the protection-producing substances, 
concluding hiS lecture with a brief review of the present 
state of serum therapeutics. 

Dr. George Balfour gave an interesting address upon 
* experience of an almost forgotten episode in 

medical hiSto^,'thh episode in 'question being' the treat- 
ment of pneumonia by blood-letting. The lecturer gave 
an amusing accobnt of how he was treated at the bands 
of the -local medical autocrats of- the time when he 
^«^°^ tcd the 'abandonment of blood-lettii^ in this 

Sir William Broadbent opened a discussion on the 
significatice and consequences of different states of 
vascular tension with their general management He 
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discussed the different clinical conditions giving nso to 
increased and diminished vascular tension respectively, 
and indicated the lines of treatment appropriate to each 
He did not enter into the vexed question of the accurate 
measurement of blood pressure in man, and practically 
limited his remarks to arterial tension. 

Prof Bradbury, of Cambridge, read a paper upon the 
management of general vascular conditions with special 
reference to the use of erythrol tetra-nitrate. This drug. 
It will be remembered, was introduced by Prof. Bradbury 
as a result of expenments made by him and Mr. Mar- 
shall at Cambridge some few years ago Its vaso- 
dilating action IS less transient than that of the vaso- 
dilators hitherto at the command of the physician Prof. 
Bradbury’s later experience seems in every way to have 
confirmed the earlier results he obtained with this drug. 
Dr Haig emphasised the significance of uric acid in the 
production of high artenal tension 

A discussion was opened by Dr Alexander James on 
the clinical varieties of hepatic cirrhosis. An interesting 
paper was communicated in this connection by Prof 
Aaami, of Montreal. The author pointed out that the 
experimental injection of alcohol, although resulting in 
fatty degeneration of the liver, only gives rise to a very 
slight amount of cirrhosis, the typical hobnailed liver 
having never been produced experimentally. He also 
referred to the views of Hanot, who regards the enlarged 
cirrhotic liver associated with jaundice as being of an 
infectious origin The author then described his own 
researches, which were made in connection with a very 
remarkable disease affecting cattle in a limited area of 
Nova Scotia, the main lesion of this disease being ex- 
tensive cirrhosis of the liver F rom all the animtus he 
obtained a characteristic micro-organism, which appar- 
ently presented considerable resistance to staining re- 
agents Time has not yet permitted the author to make 
cultures of this organism, but he is about to do so. . His 
results in this connection will be awaited with consider- 
able interest. • - 

Prof MafcCall Anderson pleaded for the more general 
use of tuberculin. He thintcs much might yet oe done 
with tuberculin in cases of consumption if it were 
combined with suitable hygienic and dietetic measilres. 
The open-air treatment of consumption received much 
consideration, many of its votaries giving their results 

The meetings of the Section of Psychology were 
especially interesting. In the presidential address given 
by Dr T S Clouston upon “The Neuroses and > Psy- 
choses of Decadence," the lecturer contrasted these with 
the neuroses of development. He pointed Ofit that 
man’s normal average life may be divided info three 
periods of twenty-five years each , he then proceeded to 
give statistics which tended to show that the neuroses 
prevail largely in the penod of brain growth and develop- 
ment of function, the very best years of life being very 
free from them. They come on during decadence with 
a rush and to a far more deadly depee than even 
durine development, senility being the most deadly 
penod of all 

Dr John Sibbald opened the discussion upon Suicide, 
its Social and Psychiaincal Aspects. The author con- 
tributed a paper giving the statistics of suicide for 
England, Wales and Scotland He showed that the 
rate of suicide per annum per million of population 
had risen during the past thirty years from sixty-seven 
to eighty-six in England and from forty to fifty-four in 
Scotland. He then proceeded to give statistics with 
regard to the methods of suicide. Dr Haigh read a 
paper on the cause of suicide, the all toxic uric acid 
according to this author playing here a most important 
r 6 U. Dr. Mprsellt, of Genoa, gontnbuted an interesting 
paper on tl)e characteristics of suicide by the insane as 
compared with those of suicide by the sane On Friday, 
the 29th, this Section proceeded to consider the subject 
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of Hypnotism, its phenomena and theories An in- 
teresting feature m this discussion was a speech by Mr. 
Myers, of Cambridge, on the psychological side of hypno- 
tism Mr Myers contrasted hypnotism with hysteria, 
sleep, and somnabulism The author concluded his 
remarks with discussing the probable nature of “sug- 
gestion.” Did the hypnotiser by suggestion merely 
infuse power or evoke it ? Mr. Myers held the view that 
in some cases there was an actual transmission of power 
from operator to subject, a kind of telepathy In other 
cases the hypnotiser merely taught the subject to start 
self-suggestion of his own, and he cited the miracles 
performed at Lourdes as an instance of the latter method. 
Prof. Benedikt, of Vienna, made some interesting remarks 
on this subject. 

In the Section of Neurology Dr Ferrier opened a 
discussion on the treatment, curative and palliative, of 
intracranial tumours The discussion was continued by 
Drs Dercum, Collins, Sir William Broadbent, and others 
Dr Buzzard introduced a discussion on the influence of 
micro-organisms and toxins on the production of disease 
of the cerebral and peripheral nervous system Accord- 
ing to the author micro organisms in this connection 
acted in two ways directly by their actual effect on the 
nervous tissue, and indirectly through the agency of 
chemical substances produced by their action on the 
blood or other tissues of the body The author mentioned 
in this connection the so-called infective diseases of the 
central nervous system. The paper provoked a lively 
discussion 

The Section of Pharmacology and Therapeutics com- 
menced Its business with an address from Dr Affleck 
The lecturer sketched the progress of therapeutics, 
including under this term balneo-therapeutics Con- 
cerning actual pharmacology not much was said Dr 
Herschell introduced a discussion on the treatment of 
diseases of the stomach , the Section had the advantage 
of thepiesence and opinions of Prof. Ewatd, of Berlin, 
and Dr. Lauder Brunton Prof Turck, of Chicago, gave 
a demonstration of the various methods he employed in 
the diagnosis and treatment of gastric disorders. 

A new feature of this year’s meeting was the inclusion 
of a Section dealing with Medicine in relation to Life 
Insurance, with Dr Claud Muirhead as President The 
points discussed in their relation to life assurance were 
cardiac disease, middle-ear disease, and pregnancy 

The Section of Pathology, under the presidency of 
Prof Greenfield, proceeded to discuss the nature and 
treatment of Leucocytosis. The subject was introduced 
by Dr Robert Muir Papers were also read by Dr. 
Lazarus Barlow on Irritation of Pleura and Pleurisy, 
and by Dr. Durham on the Agglutinating and Sediment- 
ing Properties of Serum, and their relation to immunity 
Prof. Stockman contributed a paper on the Pathological 
Effects of Dead Tubercle Bacilli. Many other papers 
followed, giving nse to considerable discussion. 

-The Section of Physiology was opened by a lecture 
by Prof. Rutherford on Tone Sensation. Dr. Waller 
read a paper on the Action of Anaesthetics on Vegetable 
and Animal Protoplasm. Dr. Waller seems to have 
turned his attention from nerve fibres to nerve cells. 



normal in the history of the species, while the latter 
were of two kinds first, simple arrest ; and, secondly, 
development alot^ lines which had once been normal 
for the species. The address was illustrated by lantern 
slides of the brains of apes and microcephalic idiots. 
The President closed the meeting with some remarks on 
the teaching of anatomy. F W Tunnicliffe. 


PROFESSOR GEORG BA UR. 

TJORN on January 4, 1859, at Weisswasser (Bohemia), 
where for a time his father was Professor of 
Mathematics, Georg Baur passed his youth in Hessen 
and Wurttemberg He went through the Gymnasium at 
Stuttgart, and in 1878 entered the University at Munich, 
taking up especially the study of palaeontology, geology, 
zoology, and mineralogy. In i8to he went to Leipzig, 
where be studied under Credner and Leukhart Two 
years later he returned to Munich, and there obtained 
the degree of Doctor of Philosophy. He remained in 
Munich from i88z to 1884 as assistant to Prof, von 
Kupffer, to whom he was much attached, and who in 
turn honoured him with his friendship In 1884 Dr. 
Baur accepted a call to New Haven, Conn, as assistant 
to Prof O C Marsh He relinquished this position in 
1890 to accept the post of docent at the Clark University 
of Worcester, Mass A year later he succeeded, after 
great difficulties, in getting up an expedition to the 
Galapagos Islands, leaving in May and returning in 
OctoDcr with a valuable collection of the flora and fauna 
of these interesting islands In 1892 he went to Chicago 
University as Assistant Professor of Comparative 
Osteology and Paleontology, and was made Associate 
Professor in 1895, 

It was m September 1897 that a serious break-down of 
his health gave the first indication of mental overwork. 
From the beginning of his career Dr Baur had been 
so intensely devoted to his studies and researches, that 
almost no leisure remained to him for recreation , no 
fewer than 143 separate papers testify to his industry. 
A vacation of a few months, mostly spent at one of the 
Wisconsin lakes, seemed to benefit him Returning to 
Chicago in December, the physicians recommended 
either a sojourn in California or in Germany The wish 
to be near his relatives made him decide for his old 
home, and together with bis family be left for Europe, 
the University generously granting a further leave of 
absence. The gravity of bis illness (paralysis), already 
suspected in America, was at once recognised at Munich. 
The disease made such rapid progress, that not many 
weeks after his return from a short slay in Southern 
Tyrol his transfer to an asylum was found to be necessary. 
The end came on June 25 

The family have received many touching egressions 
of sympathy. At the grave Prof von Kupfler spoke 
feelingly, referring to the great talents, the keen per- 
ception, the untiring industry of the deceased by whidt 
be had created himself an honoured place in anatomy 
and palaeontology. “ Though young m years,” he said, 
“ Pretf. Baur was an authority in many a field. In remem- 
brance of the time we worked together, of the friendship 
which united us, I lay down in deep smrow this laurel 
wreath.” 


THE BEN NEVIS OBSERVATORIES. 
VJUVTH reference to the announcement in Naturb of 
V V July 28, mtimating that, unless means were pro- 
vided, the Observatories at Ben Nevis would be closed 
in October next, we are glad to be able to state that it 
will not be necessary to take that step this year. The 
subjoined letter explains how this threatened mis- 
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fortune to meteorological science has for the present 
been averted 

Scotlt:k MsttoroCogical Socitty, tza George Street, 
Edinburgh, July V], 1898. 

It was announced last week in your columns that the Ben 
Nevis Observatories were to be closed in October neat for want 
of funds It gives me much pleasure to announce now that this 
will not be the case. I have received a letter from Mr. J. 
Mackay Bernard, Kippenross, in which he promises to give 
500/. " in order that the Observatories may be carried on for 
another year ” The record of observations for one whole year 
will thus be the result of Mr. Bernard’s great generosity 

He expresses a hope in his letter that before the end of that 
year arrangements may have been made for the permanent 
carrying on of the work by State aid, and his very liberal and 
prompt action makes the Directors more hopeful than they 
were that this desirable end may yet be reached. But if the 
State does not charm itself with the maintenance of these Ob- 
servatories, then Mr. Bernard’s example may perhaps be fol 
lowed by others, so that the Directors may at least be able to 
obtain continuous and complete observations for the eleven 
years of a sun spot period This would mean the making of an 
important addition to knowledge by Scotland, and in that 
aspect Mr Bernard is patriotic as well as liberal 

In conclusion, allow me to thank you, and the press gen- 
erally, in the name of the Directors, for the sympathetic attitude 
which has been taken by the newspapers towards the work 
carried on by the Scottish Meteorological Society 

Arihur MiTCHKi-t., Ei»i, See 

The question of the position of the Ben Nevis Observ- I 
atones came up in the House of Commons on Friday 
fast in connection with the annual vote of 15,300/ to the 
Meteorological Counul for meteorological observations 
As this sum (nearly 3000/. of which is annually ex- 
pended upon telegraphic reports and storm warnings) is . 
for observations throughout the United Kingdom, Scot- ' 
land at present receives a proportional part of it, and a 
grant of 350/ is made annually for the two Ben Nevis 
Observatories— the high level observatory receiving too/. 
and the low level observatory 250/ Mr. Hanbury, 
Financial Secretary to the Treasury, has undertaken to 
ascertain whether a larger amount could not be granted 
to Scotland out of the Parliamentary vote in respect of 
the observatory on the summit of Ben Nevis, the sugges- 
tion being that a grant of 500/. a year should be made 
for five years. In a leading article in Monday’s Times, 
the valuable work carried on at the observatory is pointed 
out, and the hope is expressed that Mr. Hanbury will 
succeed in eflTecting such a redistribution of the grant to 
the Meteorological Council as will provide for its further 
prosecution and development The value of the ob- 
servatory as a meteorological station is beyond question, 
and something should certainly be done to place its 
work upon a permanent footing. 


NOTES. 

The standard of Friday last contained the following telegram 
from its Vienna correspondent . — “ On the closing day of the 
International Congress for Applied Chemistry, an interesting 
paper was read by Dr. Leo Ulicnfeld on the synthesis of 
albaminoui substances. By means of the condensation of 
phenol and amido-acetic acid with phosphoric oxychloride, the 
lecturer has succeeded in producing peptmi, a substance which, 
it had hitherto been believed, could be obtained only from 
organic substances. In order to dispel any doubt os to the 
possitdhty of thus making artificial albumen, the lecturer car- 
ried out the entire proceu in the presence of the assembled 
chemists, and then demonstrated the identity of artificial and 
natoMl atbumm by means of reoetiona.” This announeemeot 
IS of great Interest to ehemists, and we shall give ani account of 
the synthesis neat wedc, when further details will probnUy be 
available. 
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News has just been received of the death of Prof James 
Hall, the veteran State Geologist of Albany, New \ ork 
Upon the recent retirement from the Indian Medical Service 
of Brigade Surgeon Lieutenant-Colonel D D Cunningham, 

F R S , Professor of Physiology, Medical College, Calcutta, 
the Government of India have placed on record their high 
appreciation of the eminent services rendered by him to the 
State Dr. Cunningham was appointed to the chair of Physio- 
logy in the Medical College at Calcutta in 1879— a post which 
he continued to occupy till he was compelled to take sick leave 
last year. By his seal and devotion to his work he introduced 
a high standard of efficiency in the teaching of physiology in 
the College He was the first professor to demonstrate histo- 
logical preparations to the students in a systematic way, and 
also the first to teach them the practical use of the microscope. 
He twice received the thanks of the Government of India 
for reports submitted by him m collaboration with the late 
Dr Lewis Dr. Cunningham’s most recent investigations 
have been connected with snake-bite and the discovery of a 
remedy In a letter to the Director-General of the Indian 
Medical Service, the Governor-General wntes — " By the 
retirement of Dr Cunningham the Government of India 
lose the services of one of the most distinguished of the 
scientific men who have served them, the Indian Medical 
service one of its moat eminent members, and yourself an 
invaluable adviser. He carries with him on his retirement the 
warmest thanks of the (lovemmentof India for his long and 
distingusbed services.” 

Some of the objections to the system of granting indulgences 
to anti-vaccinationists were jxnnted out in last week’s Nature. 
Since then the Vocanation Bill has had an eventful history It 
came before the House of Lords in Committee on Thursday last, 
and the second clause — the conscience clause — providing parents 
with a means of exemption from penalties for the non vaccina- 
tion of their children, was rejected The amended Bill had 
therefore to go back to the House of Commons, where it was 
considered on Friday, and a motion to disagree with the Lords’ 
decision to leave out the conscience clause was earned. In 
consequence of this vote, the Bill again came before the Upper 
House on Monday, with the result that the conscience clause 
was reinstated— the Lords reversing on Monday their decision of 
Thursday last It may be expedient to pass the Bill in its 
complete form, but the principle of permitting conscientious 
anti-voccinationists to put themselves beyond penalties other 
than those which their neglect will bring upon them, is unsound 
and dangerous. 

In view of the proposed alterations in the laws relating to 
vaccination now contemplated in the Bill before Parliament, 
the Council of the Royal College of Surgeons of England have 
reaffirmed the following resolution adopted by them in 1893 
and forwarded to the Royal Commission on Vaccination, via. — 
“ We, the Council of the Royal College of Surgeons of England, 
desire to put on record at the present time our opinion of the 
value of vaccination as a protection against small pox We 
consider the evidence in favour of us life-saving power to be 
overwhelming, and we beheve, from evidence equally strong, 
that the dangers incidental to the operation, when properly 
performed, are infinitesimal. Experience has satisfied us that, 
even when vaccination farfs to afford complete exemption from 
smoll-pox, it so modifies the seventy of the disease as not only 
to greatly reduce its mortality but to lessen the frequency of 
blindness, dMgurement, and other grave injunes. We should 
therefore regard as a national calamity any alteration in the law 
which now makes vaccination compulsory We are, moreover, 
firmly convuiced that re-vaccination m an additional safeguard 
and should be universally practised ” 
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Hkrr Albin Bblar, director ol the eeiimologrcal etation to 
the k.k. Oberrealschule at Lubach, Auttru, it making an 
endeavour to collect information with reference to the earth- 
quake which occurred in Dalmatia on July a, and cauted great 
dettruction in the town of Sinj, The disturbance was recorded 
at Laibach by four instruments, and a number of observations 
and pictures referring to the earthquake have been collected 
there. It is proposed to publish these records, together with 
any other papers which may lie obtained, either on the recent 
earthquake, or on the nature of earthquakes generally, and 
recent seismolpgy, in a work by the sale of which it is hoped 
to obtain funds for the relief of the people who have suffered 
losses by the shock. Contributions intended for this work may 
be in German, French, Italian, or English, and should be sent 
to Herr Belar before the middle of December. 

Many Polish men of science have signed a protest against the 
acuun of the Prussian authorities at Posen (Poinah) in pro- 
hibiting them from attending the meeting of the Polish Associa- 
bon for the Promotion of Medical and Natural Knowledge, 
which It was proposed to hold in that town at the beginning of 
the present month. Early in July the organising committee of 
the meeting was informed by the Director of Police that persons | 
of Polish nationality would not be permitted to lake part in the . 
proceedings, and that i f they went to Posen they would ^ expelled | 
from 'the country immediately For thirty years the Association 
has held its meetings without any difficulties, and m the year 
1884 a meeting was held in the town of Posen itself. The 
recent action, directed as it wss against men whose only 
object was -calm and friendly intercourse, violates the legitimate 
claims of science, and discourages scientific investigation in 
Poland. It is unfqrt, unate that intellectual enterprise should be 
made to suffer account of strained relations between certain 
members of German and Polish nationalities. The protest 
against the measures taken by the Prussian police authorities 
has bejsn signed by most men of science in Cracow and 
Lemberg, and forwarded to the Poluh members of the Austrian 
Parliament 

Tm« death is announced of Prof George Ebers, author of 
numerous works on Egyptology. Prof. Ebers was born m 
Berlin in 1837. He studied first at Gottingen, and then in 
Berlin, where he eSme under the inffuence of the egyptologists 
Brugsch, Lcpsius, and Bockh After taking his degree at Jena, 
he undertook a journey of a year's duration m Egypt and Nubia, 
and on his return in 1870 he was appointed to a professorship at 
Leipsig. In 1873 be visited Egypt for a second time, and on this 
occasion made hii discovery at Thebes of the celebrated papyrus 
, which IS known Jby his name. 

PARTICUI.ARS of the career of the late Dr Johan EUia de 
Vry, the endnent Dutch pharmacist and quinologist, who died 
at The Hague on July 30, in his eighty-sixlh year, are given in 
the Chemut ami Oruggtst. Dr. de Vry was bom on January 
31, 1813, at Rotterdam. His first appearance in the literary 
world was with a Dutch translation of Hemnch Rose's " Hand- 
book of Analytical Chemistry," which was at that time a famous 
text-book. This work brought him into direct correspondence 
with many of the leading chemists of the day, among theie being 
Pelletier, for whom Dr de Vry always entertained the utmost 
reverence. It was through Pelletier’s influence that his atten- 
tion was especially directed to quinine and the dnebona alka- ' 
loids generally, concerning which he was to become one of the 
chief hviog authorities. De Vry took the degree of Ph D. at 
Leyden University to 1838, and was subsequently appointed 
teacher of chemietty and pharmacy in the Medico-nuuma- 
ceuucalCollegdofhttnatiTectty In 1850 he sold hiipbarmncy, 
which he had earned on for eighteen yeart, and devoted hioielf 
to laemific work exclusively. At that period he published | 
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an immense number of papers on pharmaceutical subjects — 
mtroglycerm, morphia, red phosphorus, cherry-laurel water, 
and cinchona, occupying bis attention. In 1856 be was 
elected an honorary member of the Pharmaceutical Society of 
Great Britain, and in 1857 he went to Java on a commission by 
the Dutch Government as Inspector of Chemical Investigation. 
He stayed in Java six years, and it is universally admitted that 
his labours materially assisted m the development of the cin- 
chona industry there After finishing his labours in the island. 
Dr. de Viy viated India, and gave much assistance to the 
Indian Government in regard to the cultivation of cinchona and 
the extraction of the alkaloids there For his services in this 
direction he was rewarded by the (^ueen of England with the 
C I E m 1880 In 189s he was awarded the Hanbnry gold 
medal given by the Pharmaceutical Society of Great Britain, 
and only a few weeks before his death the University of 
Utrecht bestowed upon him the honorary degree of M. D 

The British Mycological Society's second annual week's 
fungus foray will be held in Dublin from September 19 to 34. 

A ‘.KVBRE shock of earthquake, lasting five seconds, occurred 
in Messina at 3 33 a m on Saturday, Angust 6, and was 
followed by three weaker shocks. 

This year's meeting of the French Association for the 
Advancement of Science opened at Nantes on August 4. M. 
E Gnroaux, the president, delivered an address on the 
chemistry of the infinitely small, referring more particularly to 
Pasteur’s researches About 30,000 francs were voted as grants 
in aid of scientific work, >3,136 francs being from the funds of 
the Association, and 18,800 from the Girard legacy fund 

Tkb Government of British Guiana has lately taken steps of 
great practical utility in arranging for geological surveys m the 
gold districts. From a report on the gold and forest industries 
of British Guiana we team that a survey has already been con- 
ducted by Prof J B Harnson in the north-west district, and 
the results embodied in a report, while an additional report on 
the petrolc^ of the distnet is awaiting publication A further 
expedition to examine the formations of the Potaro-Cono- 
warook dutnet is now being organised. The great itn[)ortance 
of this work will be recognised in view of the fact that there su-e 
no trustworthy official reports on the geology of British Guiana 
in existence. The experience of the past ten years has proved 
that British Guiana is rich in gold : and what is now needed is 
the importation into the Colony, and the adoption of, mechanical 
washing appliances for alluvial gold By such means deposits 
of alluvial gold, vast areas of which ate known to exist, but would 
not pay to work by the means now employed, could be made to 
produce large quantities of gold Dunng the year ending on 
June 30, the amount of gold exported from the Colony was 
117,365 ounces, or a decrease of 10,336 ounces upon the output 
I of 1896-97. This serious decrease is partly ascribed to excep- 
1 ttonally bad weather, and partly to the exhaustion of alluvud 
workings in the Barima district. 

Prof. Karpinsky conuibutes to the latest issue of the 
BulUtm of the St. Petersburg Academy of Sciences an toterest- 
ing note on bail olMcrxed on April 30, 1897, by M. Czemik, 
near Ivangorod, in Russian Poland The hall was killing that day 
from tivo nearly quite opposite directions, and was of two entirely 
different kinds. One variety consisted of loige grains of a pcai- 
like shape, and eff a peeulidr structure ; while the other conned 
of smaller, transparent grams, which bad the shape of fattened 
ellipsoids. These latter contained nothing, bat the former had 
to their central opaque portions black granules which proved, 
on chemical analysis, to consist of kest, with traca of nkkel 
and cobalt, and silicon. 'These grahtslas were sent to the 
Academy, and Profi Karpinsky analysed them. Tbo powder 
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obtained from these granules consisted chiefly of magnetic 
iron oxide, which had been formed through the oxidation 
of magnetic iron j the latter could be seen very well Moreover, 
the granules contained augite and, probably, sulphuretted iron, 
and some other substanees not yet determined. Besides iron, 
they also showed traces of nickel and sulphur " Such a com- 
position,” the Kussian professor concludes, “ leaves not the 
slightest doubt about the cosmic origin of the granules contained 
in that hail,” It is interesting to note that, some time ago, M. 
Czemik coliected at the same spot hail which contained granules 
of \olcanic ashes from Vesuvius. 

Aomiral Makarofk, the well known explorer of the North 
Pacific, has lately made the proposal to reach the North Pole 
by means of powerful ice breakers The proposal sounds rather 
strange at first, but the Russian Admiral bases it on sound 
scientific reasoning and on a good deal of actual experience 
Ice-breakers have been used in Russia (at Cronstadt) since 1864, 
and lately great progress was achieved in their construction in 
America by arming such vessels wifh two screws at the stern 
and a third one at the stem The American ice breaker, SU 
Mane, 3000 horse power, easily sails through ice 2^ feet thick, 
and pierces ice-walls 15 feet high Still more powerful ice- 
breakers have lately been built in America and in this country 
for the Trans-Siberian railway and the port of Vladivostok. 
Taking into account that, according to Nansen, the ice-walls 
(tonnes) in the Arctic basin seldom attain the height of 25 feet, and 
that the polar sea is free from ice over, at least, one third of its 
surface, while all the ice is weakened in summer by thawing, and 
especially by interior canals due to accumulations of salt, and 
by crevices. Admiral Makarofl concludes that an ice-breakmg 
steamer of 20,000 horse-power would overcome all the difficulties 
which polar ice may oppose to her progress The distance 
between the latitude of 78° N to the pole being 720 miles, he 
calculates the various speeds at which such a steamer could 
make her way through ice of various thicknesses from four to 
seven feet, and he finds that the total distance could lie covered 
in twelve days Moreover, instead of one ice breaker of 
20,000 horse power, it would be advantageous to have two such 
vessels of 10,000 horse-power each, it having lately been proved 
by actual experiment m Russia that two ice breakers placed one 
behind the other, and the rear one pushing the front one by 
meitns of a special wooden frame, act as effectively as one 
single ice-breaker of a double force. Admiral MakarofTs pro 
postil IS, therefore, to build two special ice-breakers of 6000 tons 
and 10,000 horse power each, provided with stem screws, and 
to force a way through the ice to the pole 

A SHORT account of a recent research, by Prof Marinelli, on 
the progressive in crease of the area of the Po delta is given in the 
Gepsraphteal Journal From a comparison of the Austnan map 
of about 1823 with the result of modern surveys carried out in 
1893, Prof. Mannelli is led to the conclusion that the mean 
annual increase during those seventy years has been about 762 
sq. kllom. ('293 sq miles). Taking all known data into con- 
sideration, the estimated total increase daring sit centuries 
amounts to 516 sq kllom. (198 sq. miles), which means that, 
by the action of one river alone, Italy has in that period gained 
no leu than rh of its previous area, while recent surveys show 
that the increase is actively maintained at the present day. At 
the end of his article Prof. Marmelll gives some notes on the 
lei^h of time which would probably be required to fill up the 
whole of the Northern Adrlauc above 44* 45' N lat The dis- 
positipn now displayed by the mouths of the po to bend in the 
direction of the axis of the gulf introduces a special element of 
uncertainty, but the conclusion is that the time required would 
certainly exceed too centuries, and would probably be more 
than 120. 
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In connection with the reports which have appeared from 
time to time that Andrfe’s and other balloons have been sighted 
in the distance, it is worth while to direct attention to an 
observation recorded by Mr. F F Payne in the Canadian 
Monthly Wtather Review Looking at the sky one afternoon, 
Mr Payne saw a large, grey, pear shaped object sailing rapidly 
across, immediately behind a thin stratum of cirro-stratus cloud. 
At first the object was taken for a balloon, its outline being 
sharply defined, and its shape and size exactly corresponding to 
one ; but as no cage was seen, it was concluded that it must be- 
a mass of cloud, and after watching it for about six minutes, its 
mas.s became less dense and finally it disappeared Whilst no 
whirling motion could be noticed, this balloon-like mass was 
undoubtedly of cyclonic formation, appearing less elongated 
when viewed at a distance probably of a mile and only about 
30° from the zenith The observation suggests an origin for 
strange war balloons and other aerial machines occasionally- 
reported as having been sighted. 

The Quarterly Summary of the Weekly Wealhet Report^ 
issued by the Meteorological Council for the months April to 
June last, show that the rainfall fur that period has been above 
the normal amount in all districts The mean for the wheat- 
producing districts was 6 5 inches, against 5 8 inches for the 
thirty-three years 1866 98 , and the mean for the grazing, hz > 
distnets was 9 2 inches, against 7 4 inches for the same period 
For the whole of the United Kingdom the amount was 79 
inches, as compared with 6 6 inches for the thirty-three years id 
question Reckoning from the begmnng of the present year the 
rainfall to the end of July is, however, deficient in all districts save 
three — viz the north of Scothand (where the excess amounts to 
7 inches), the north west of England, and the north of Ireland 
The greatest deficiency is in the Midland counties, where it 
amounts to 5 inches The general deficiency is due to the 
scarcity of rain m the first quartet of the year ; and during the 
jiast month the fall has liecn, generally, much below the 
average, amounting to only about one tenth of the average in 
the Scilly Islands 

Thb remarkable sounds known as “mist pouflers ” anct 
“bansal guns,’’ heard m many parts of the world at sea ant) 
near coasts, have frequently been described in these columns. 
The U S. Monthly Weather Review (April) contains com- 
munications liy Mr Samuel W Kain and others, which show- 
that these sounds are very frequent on fine, calm summer daya 
in the Bay of Fundy Prof Cleveland Abbe points out that the- 
descriptions given of these oceanic noises show that sometimea 
they have precisely the same characteristuis as the noises that may 
be heard in an aquarium when one stands alongside of a Urge 
glass tank and watches the motions of the drum fish The salt 
water drum fish {Pogonias chromis) ts common on the Atlantic 
coast of the United States, and other varieties will doubtless be 
found in other parts of the world A Urge drum fish will give- 
^out a sound that may be heard a long distance, and it is sug- 
gested that some of the sounds which have been heard may 
have been produced by this or another fish Prof Abbe- 
thinks that the noises proceeding from the ocean have probably 
very diflerent characters and origins ; some arc due to the drum 
fish , others are made by the breakers dashing on rocky cliffs, 
whence heavy thuds spread for several miles through the air am) 
many miles further through the ocean ; others are due to the 
cracking of rocks in ledges near the surface, such as those oix 
which lighthouses are built ; others, finally, are occasionally 
due to genuine earthquakes occurring at the bottom of the 
neighbonmig ocean. It is llighly probable that a careful col- 
lation of observations from many stations in any given locality, 
such as tha Bay of Fundy, will throw a cleat light upon the 
locality whence the noises emanate. 
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The locust disease fun|^s cultivated by Dr. Bdington, 
director of the Bacteriological Institute, Grahamstown, for the 
purpose of destroj ing locusts, appears to be giving satisfactory 
results. A wnter in the Cape Agricultural fowmat states that 
he gave a number of healthy locusts ( Voetgangert) internal doses 
of liquid in which cultures of the fungus had been dissolved, 
and afterwards placed them among the locusts at the head of 
three large swarms On the fourth day after, numbers of locusu 
died, and on the seventh day after the introduction of those 
infected, the three swarms were entirely destroyed. 

Bacterial cultures have been made on almost alt vegetables, 
but the potato and the carrot are the principal ones which are 
in daily use in bacteriology M Roger has, however, says the 
Lancet, repotted to the Pans Society of Biology that in his 
opinion the artichoke possesses several advantageous qualities in 
this respect Nothing is more simple than to prepare it for the 
purpose After having stnpped off the scales the thick part is 
cut op into little cubes, care being Uken to preserve the fibres 
(fotn). The pieces are placed in tubes plugged with damp 
wadding, the fibres being uppermost, so that the culture medium 
IS represented by a fleshy mass surmounted by a sort of tuft 
When the wadding is inserted the whole is heated in an oven to 
115” C. for a quarter of an hour. In making the inoculation 
the germs must be deposited at the point of insertion of the 
flowers. Speaking at the same meeting of the Society of 
Biology, M Carnot m entioned that he had ascertained that if a 
small quantity of liquid derived from a previous culture of 
Koch's bacillus is added to the ordinary culture media before 
they arc inoculated with tuberculous material the effect is to 
hasten the growth considerably. In practice the same result is 
obtained by adding some drops of tuberculin to the culture 
media. If, on the contrary, the quantity of tuberculin la 
inereased — if, for instance, thirty drops ore added to a culture 
instead of five or sir— the culture either does not undergo 
development or else its development soon stops. 

A REMARKABi B testimony to the effectiveness of Prof Half- 
kine’s system of inoculation as a plague preventive is published 
in a report on the inoculations among the Khoja com- 
munity of Bombay, referred to in the Pioneer Mail His 
Highness Aga Khan, the head of the community, was himself 
inoculated as an example to his followers, and he established an 
inoculation station at Maegaon, at which 5000 Khojas were 
inoculated between December 1897 and Apnl 20, 1898, 184 
other Khojas being inoculated in municipal stations. The 
dally strength of the inoculated for the penod was 3184 It 
is calculated that there were 9516 uilinoculaced persons in the 
community, and among these there were 77 deaths from plague 
and 94 from other causes during the period mentioned Among 
the 3184 persons inoculated during this period there were 
three deaths from plague and four deaths from other causes. 
These are the most striking results observed up to the presenV 
lime. Eliminating the five deaths from plague and the fifty-six 
deaths from other causes which occurred among unmoculated 
persons under the age of three or over sixty, the figures are still 
suflSciently remarkable. There Is a difference of 89 7 per cent, 
of dMtbs from plague m favour of the inoculated part of the 
coniiq^nity, and of 73’3per cent, of deaths from other causes. 
Prof. Haffkme is justijM in saying that, making allowance for 
inaccurate classificatiofi, and admitting that some of the deaths 
among the uoinocu^ed may have been those of sickly persons 
who feared to und«^ the operation, the results indicate that, 
besides being a protection against plague, this inoculation 
influences favourably the resistance to certain other diseases, a 
fact with regard to which exact material is being accumulated at 
the Research Laboratory at Bombay. 
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Paovs. Lummer and Prinqsheim have communicated 
to Wtedemann't Annalen the resuhs of their determinations 
of the ratio of the specific heats of certain gases. These results 
were obtained from the relationship between temperature and 
pressure in an adiabatic expansion of the gas, a new form of 
bolometer being employed in the measurement of temperature 
The final values obtained for the ratio m question are : for air, 
1 * 403 $; for oxygen, 1*3977: for carbonic acid, 1*2995 ; and 
for hydrogen, 1 4084. These values are rather greater than 
those obtained by the same writers in 1887, when a silver wire 
o 04 mm thick was used in the bolometer 

The problem of the flow of water m uniform pipes and 
channels, said by Saint Venant to constitute a hopeless 
enigma, forms the subject of a comprehensive paper by Mr. 
G. H. Kmbbs m the Journal and Proceedings of the Royal 
Society of Ntm South Wake (xxxi ). The formuUe used by 
engineers in general are sliown by the author to be syst- 
ematically defective, even m respect of their mathematical 
form, and the main object of the paper is to indicate a scheme 
of empirical analysis of, and to develop a type of formula for, 
the flow of water m pipes and channeU By means of tables, 
the general expression supphed can be rendered easy of 
manipulation for the purposes of practical calculation Mr 
Kmbbs concludes that the law of velocity, as related to tern 
{leiature with at least two (or better, three) pipes of very different 
roughness, requires further experimental investigation. The 
variation of the velocity with respect to the radius of pipes also 
needs investigation*, this evidently should be done with, at 
least, three senes having widely different degrees of rough- 
ness, so as to ascertain the influence of the roughness upon 
the variation In channel investigations the author hopes 
that the triangular form may be adhered to throughout ; the 
law of flow may then be discovered, and the influence of 
form constituted a subsequent subject of inquiry 

An interesting series of determinations of the local variations 
in the intensity of gravity in the vicinity of Mount Etna and tn 
Eastern Sicily generally Is detailed by Signor A. Ricc6 in the 
Attt de% Ltncet, vii. (2) i. The observations were made with 
the assistance of Colonel Von Sterneck’s pendulums, kindly 
lent for the purpose by the Hydrographic Bureau of Polo, while 
the staff of the Observatory at Catania all took part in the work 
of observing The general results obtained are somewhat re 
markable. In the neighbourhood of Catania and Messina the 
value of gravity, reduced to sea level, exceeds that given by 
theoretical formube by about 150 x io~' units, an amount 
equivalent, according to Helmert, to that due to a stratum of 
rock of density a $, of 1500 metres thickness. But this excess 
diminishes rapidly in the neighbourhood of Mount Etna, and 
becomes a minimum at the summit, where it is less than 
50 X lo"* units. This diminution appears somewhat difficult 
to explain, even on the hypothesis of the existence of large sub- 
teiranean cavities within and beneath the mountain Another 
remarkable result u that at Catania the deviation of the vertical 
is small, and in a direction away from Mount Etna ; this result, 
however, obtains a satisfactory explanation, accqrding to Signor 
Ricco, in the attraction of massive basaltic rocks of Monte 
Lauro to the south of the station. 

An elaborate memoir by Dr, J. Zenneck on the markings of 
pythons, boos, and allied genera of snakes appears In the 
current number of the Zeitschnft fdr witsemehafilitht Zeoltgu. 
It consists of 384 pages and eight plates, and deals especially 
with the nature and extent of the variation In colour-markings 
possible within the llmiu of a spccici. Considering the great 
number of epecimens of each epeeics which Dr Zenneck has 
had the opportunity of examining, tha work should prove a 
valuable addition to the literature of systematic herpetology 
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The flat (uhes of Cape Colony are descriljed by Mr G A 
Boulenger, F R S , in a bulletin just published by the Depart- 
ment of Agriculture at the Cape. Only five kinds of flat fishes 
were known from the coast of South Africa until recently, when 
Dr. Gilchnst, the marine biologist to the Cape Government, 
sent Mr. Boulenger a sixth, allied to the British Scald fish, and 
representing a species not only new to the South African 
fauna, but also new to science All the material obtained in 
the course of the investigation of the marine fauna undert.aken 
by the Cape Government will be worked up by specialists, and 
the results published in bulletins similar to the present one 
The investigations will deal with marine biology m the widest 
sense of the term, including the study of conditions of life 
dependent on physical factors, such as currents, temperature, 
&c. 

Tub third number of the second part of the second volume 
of the new enlarged edition of Dr Ostwald's “ Lehrbuch der 
allgemeinen Chcmie ” has just been published by Engcimann, 
of Leipzig About three more numbers have to appear before 
the new edition is completed, and it is announced that they will 
be published as soon as possible 
Voi, iii of " Among British Birds in their Nesting Haunts,” 
illustrated by the camera by O A. J Lee, has been brought to 
completion by the issue of Tart ti by the publisher, David 
Douglas, Edinburgh, This part deals with the tree-creeper, 
lilackbird, rock pipit, magpie, ringdove, sedge-warbler, dipper, 
fulmar and dunlin. 

Attbntion may appropriately be called at the present time 
of year to the publication of a new edition of the late Mr John 
Ball’s Alpine (lUide, vol i , dealing with the Western Alps 
The work has been reconstructed and revised on behalf of the 
Alpine Club by Mr, W. A. B Coolidge, and its place is be 
tween such a Guide for ordinary travellers as " Murray,” and 
such a special senes as the “ Climbers’ Guides.” We shall 
review the new ediuon in a future issue, and content ourselves 
now with merely announcing us publication by Messrs 
Longmans, Green, and Co. 

A SBCOND and revised edition of the standard work on 
"Hydrographical Surveying,” by Rear-Admiral Sir William 
J. L. Wharton, K C B., has been published by Mr John 
Murray. The work originally appeared m 1882, and has 
instructed many naval officers in the principles of marine sur- 
veying The new edition is m the same form as the old one, 
but the descriptions of instruments and fittings which have 
changed in the interval between the two issues have been 
brought up to date, thus increasing the usefulness of the book 
for members of the nautical surveying service 
The Agricultural Gazette 01 New South Wales (for May) is 
as usual, full of valuable articles and notes The present issue 
contains the continuation of articles on " The Growth of Gall- 
making Insects,” "Bees, and how to manage them,” and 
“The Bee Calendar," bendes a number of other eontributions 
likely to be of practical service to all who take an interest in 
agricultural and kindred pursuits. We notice that a senes of 
articles especially intended as a guide for beginners m the 
application of science to agriculture and horticulture is to be 
commenced in the next number of the Gautte 
The Manchester Microscopical Society may take credit to 
Itself for the volume of Transaebam just published. A number 
of interesting papers are pubiished in the volume, and the re- 
port shows that the session in wbkh they werf read was in 
every respect a successful one, A paper by Mr. Mark L. 
SylcM, on “ Natural Selection in the Lej^idoptera,” illustrated 
by eight good plates, deserves special mention. The butterflies 
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shown upon the first two plates illustrate the mutual protection 
aflbrdid by the simulation of various inedible species to each 
other in the same region , while the six remaining plates illus 
trata mimicry of inedible by edible species. Among other sub- 
jects of papers in the volume are the Hemiptera Homoptera, 
influence of light and temperature on vegetation, the functions 
and structures of leaves, and adaptations in plants 

The current issue of the National Geographu Magamu 
(Washington) is a National Educational Association number, 
and contains many interesting and valuable contributions Mr 
W J McGee writes on “ American Geographic Education ” and 
“Geographic Development of the District of Columbia,” and 
Mr Henry Gannett, of the U S Geological Survey, shows, in 
an article entitled “ Geographic Work of the General Govern- 
ment,’ how, through a number of bureaus and departments, the 
United Slates Government is engaged in promoting the study of 
geography in its various branches, I'hc longest, and perhaps 
most valuable, contribution to the number is by Mr G K 
Gilbert, of the U & Geological Survey, on ihe “ Origin of the 
Physical Features of the United States " This paper was, wc 
arc told, prepared as an introduction to a course of afternoon 
lectures planned by the late Mr Hubbard, to present the effect 
of geographic environment on the civilisation and progress of 
the United Stales 

The twenty ninth annual report of the Norfolk and Norwich 
Naturalist’s Society forms an important contribution to the 
natural history of the district, thirteen of the fifteen papers 
published being of a local character The presidential address, 
delivered by Mr. A W Preston, is mainly meteorological in 
character, and is accompanied by a series of ten tables indiciting 
the highest, lowest and mean temperatures, the monthly and 
annual rainfall, the prevailing direction of the wind, and par- 
ticulars of the duration m each quarter , all these extending over 
the ten years ending 1897 Mr Southwell contributes a paper 
(with map) on an ancient decoy at Feltwell, and some further 
remarks on the Swan pit at St Helen s, Norwich He also 
records the addition of two new species of birds to the Norfolk 
list, VIZ the Mediterranean Herring Gull {l.arus cai/iumaits) 
and the Tawny Pipit, bringing the numlier of fully recognised 
species of birds which have been obtained in Norfolk to 308 , 
m addition to eight doubtful species. Mr Gurney contriiiutes a 
paper on the “ Economy of the Cuckoo,” in which he considers 
in detail some of the moot points in the life history of this common 
but still mysterious bird. Mr A Patterson sends his usual 
’’ Natural History Notes from Yarmouth,” and Mr G H Harns 
the eighteenth consecutive report on the herring fishery at Yar- 
mouth and Lowestoft These notes, in the absence of anv official 
returns on the subject, should have more than local value An 
obituary notice of the late Sir I'idward Newton, as former 
president of the Society, should be mi ntioned , also the fact that 
mainly through the instrumentality of the Society the close time 
for wild-fowl, other than ducks breeding in the county, has 
been extended to September i in each year. The Society is 
£0 be congratulated on the list of its members, its financial 
prosperity, and the excellent work it is so successfully per- 
forming. 

The additions to the Zoological Society’s Gardens during the 
post week include a Mozambique Monkey (Ceriopithecus 
pygtrythrm) from East Africa, presented by Miss Ethel 
Ansorge; a Squirrel Monkey (Ckrysotkrix seturea) from 
Guiana, presented by Mr. R. Routledge , a Hairy Armadillo 
{Dasffius villotus) from La Plata, presented by Mr. W. Harman; 
a — Ichneumon t^Helogale^ sp, me ), an Abyssinian Guinea 
t Fowl fNumtda ptiltrkyHcha) from Last Afnca, presented by 
Mr R. M. Hawker { a Red-masked Conure (CoHurus tuhrch 
larvatuj) from Ecuador, presented by Mrs. E. Henry ; a 
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lUven {Corvus corax), Europmn, presented by Mr. H. W. 
Mansell ; two Yellow-bellied Liothnx (Liothnx luttm) firom 
India, two Grey-headed Love-Birds {Agapomts cacta) from 
Madi^ascar, two Passerine Parrots {PsiUatula passtrtna) from 
South America, a Vellow-rumped Seed-eater {Crithaxra chryt- 
opyga), a Black bellied Weaver Bird \EupltcUs afar), a 
Grenadier Weaver Bird (EaphcUt oryx), a Crimson-eared 
Waxbili {Es/reUa phanuotu), two Orange-cheeked Waxbillt 
i^Eitrelda molpoJa) from West Africa, a Superb Tanager 
iCalitsto fastuosa) from Brazil, a Pamt Finch (Etythrmra 
pstthuoa) from New Caledonia, two Red-crested Finches 
{CorypAospmgus cristatut) from South America, five Amada- 
vade Finches (EstreUa amadava) from India, two Chestnut- 
-eared Finches (Amadina castanotis) from Australia, three Bar- 
-crested Finches (Munia nuora) from Java, a Black-headed 
Finch {Afunia matacca) from India, two Banded Grass Finches 
i,Poephila ctHcta) from Queensland, two Lazuline Finches 
{Cutraca partlhna) from Central America, a Red-tailed Fmch 
<(Estrilda rufcauda) from New South Wales, five Indian Silver- 
iiills {Muma malabarica) from India, presented by Mr. A J 
Aitchinson ; a Common Wombat (Pftascolomys mtUhelli) from 
Australia, an American Siskin {Ckrysomttris /r-rr/ir) from North 
America, three Amphiumas {Ampkiuma moans) from North 
America, a Black Iguana (Motopoceros eornutus) from the West 
Indies, deposited , a Garden Dormouse (Myoxus guorctnus), 
European, received in exchange ; two Wapiti Deer (Ccrvus 
^nadonsis), born in the Gardena 


OC/E ASTRONOMICAL COLUMN 
Wolf’s Com«t —The following is a continuation of the 
«phemens of Wolfs comet as computed by Herr Thraen (Astr 
Nack , 3506) — 

la^. Bo'hn M, T 
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8 15 
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■ 13 


>S 54 7 
43 3 

31 6 

+ 15 196 


Da. Gill on Sir John Herschbl,— We have received a 
jepnnt (from the Cap* Times, June 34) of an address which 
■was delivered by Dr Gill at the prize distribution, Diocesan 
College, Feldhausen, on June 33 last On this occasion Dr 
<Jill uncovered a portrait of Sir John Herschel, which had been 
presented to the school by Mr. Gordon. The same generous 
•donor has promised also a yearly Herschel prize. In his 
-address. Dr Gill, after referring to the earlier life of Sir John 
Flerschel, and pomting out how he re-examined, with instru- 
ments made by himself, the whole of the nebulsE, star clusters, 
and double stars which bad been discovered by his father, and 
finished this review of the northern hemisphere, mentions how 
Herschel began a similar study in the southern hemisphere. 
" Towards the end of 1833, being then forty jears of age, 
^e sailed for the Cape, ahd after a voyime of iixty-three days 
ariived in Table Bay on January 15, 1834 He selected the 
house and grounds of Feldhausen for his residence, and on 
February 33 bepn the work of observation which he concluded 
in 1838. On his return to England he spent nine years in the 
arrangement, the reduction, and the publication of these Cape 
observations, which were printed in one splendid volume at toe 
expense of the Duke of Northumberland.” In a later part of the 
address Dr Gill refers to Herschel as " the prose poet of science ; 
his popular scientific works are models of clearness, and his 
presidential addresses teem with passages of surpassing beauty. 
Ills life was a rare and Mameless one from first to los^ full of 
the noblest enort and the noblest aim from the time when 


as a young Cambridge graduate he registered a vow ‘ to try to 
leave the world wiser than he found it *— a vow that his life 
amply fulfilled ” 

Thb Paris Observatory.— On February 8 of this year M. 
Lcewy presented his report of the Pant Observatory for the year 
1897 to the Council of the Observatory. Perhaps the most 
important fact which he commumeated was the reorganisation of 
the meridian work. Up to the present time the greater part of 
the personnel of the meridian Instruments has bero employed in 
the revisions of the zones of Lalande, a piece of work that has 
been pursued steadily since the year 1844 ; in this, no less than 
600,000 observations of stars of Lalande have been made. As 
this great enterprise u now nearly completed, M. Loewy points 
out that other problems can now be atucked, and cons^uently 
a different organisation for meridian studies becomes necessary. 
The three meridian instruments, according to the new scheme, 
are each used by two astronomers, who make, reduce, 
discuss and publish the observations in their own names. 
The meridian circle dn jardtn has been used for the absolute 
determination of latitude and its varialKNls, the large meridian 
instrument for absolute determinations of declinations of funda- 
mental stats, while the instruments of Oanibey have been 
em^yed for filling up gaps m the observations of the stars of 

During the year 1897 as many as 16,834 meridian observations 
were made, tciether with 333 planetary observations The large 
equatorial coud^ has been devoted to obtaining photographs of 
the moon which were required to make the senes complete. 
The present report contains a beautiful helipgravure clicnii of 
the moon relative to a phase which presents the greatest 
photographic difikulties. It was obtained immeduitely after 
the sun had set, the moon then having a very low altitude and 
lieing only 4 days 6 4 hours old. The equatoritls in the east 
and west towers have been used, as formerly, for observations of 
comets, minor planets, double stars, nebuUe and occultations. 
The photographic chart of the heavens seems to be progressing, 
although the }ear was not very suitable for such work The 
catalogue, we are told, is practically finished, with the exception 
of some isolated cliches. In the spectroscopic research depart 
ment M Deslandres has been continuing his mteresting in- 
vestigations With the large reflector of f30 metres and a 
spectroscope of three prisma he has secured 47 negatives, which 
wilt fiimish the velocities in the line of sight of tit* Stas studied, 
and in the laboratory he has been experimenting on the question 
of the relationship between coronal and kathodic rays. 

The report contains, further, the work of the bureau of com- 
putations, observatory and personal publications, &c ; but even 
a brief account of these would render this note too long 

The French Astronomical Sociitv.— The Bulletin of 
this Society for the current month is devoted nearly wholly to 
reproductions of some lunar charts obtained by Messrs Loewy 
and Puiscux at the Paris Observatory, and numerous accounts 
of the nearly total echpse of the moon which took place on the 
3rd of last month In the former, four of these most excellent 
lunar pictures are reproduced, and the description which 
accompanies them points out the most curious objects in 
specul relation to a better understanding of the order and 
succession of physical force* which have bwn at work on our 
satellite. In the observations of the lunar eclipse we are pre- 
sented with some excellent reproductions from pbotogra^ of 
the phenomenon at different stages. 


THE ELECTRICAL RESISTANCE AND 
MICRO-STRUCTURE OF ALLOYS 
TN a note in Nature for June 18, 1896, on “The Electrical 
* Resistance of Alloys,” Lord Rayleigh supested that the 
entirely different behaviour of pure metals ana of alloys with 
respect to the resistance which they offer to the passage through 
them of an electneal current, might be partly due to thermo- 
electric effects. 

Profs. Dewar and Fleming have shown that the resistance 01 
a pure metal tends to disappear as absolute zero u approached, 
and quite recently Prof. Dewar ha* poulted out that the 
resistance of platinum in boilmg hydrogen i* reduced nearly to 
sVth of Its rewtance when in boiling oxygen. So fu u they 
have been examined, alloys show no such diminution m their 
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electrical resistance, and tlie following extract from Lord 
Rayleigh's note gives his suggested explanation on the sup 
position that the metals in an alloy are arranged in laminai, and 
that the current flows across the laminie. 

"According to the discovery of Peltier, when an electric 
current flows from one metal to another there is a development 
or absorption of heat at the junction. Trie temperature dis 
turbance thus arising increases until the conduction of heat 
through the lamiiue balances the Peltier effect at the junctions, 
and it gives rise to a thermo-electromotive force opmsing the 
passage of the current. Inasmuch as the difference of tempera- 
ture at the alternate junctions is itself proportional to the 
current, so is also the reverse electromotive force thereby called 
into play Now a reverse electromotive force proportional to 
current is indistinguishable experimentally from a rmstance , 
so that the combination of laminated conductors exhibits a false 
resistance, having (so fiar as is known) nothing m common with 
the real resistance of the metals ’’ 

The structure of eutectic alloys seems to have a special 
bearing on this question, and seems to afford strong support to 
the view suggested by Lord Rayleigh. Guthrie pointed out 
in 1884 that the puticular alloy of two metals possessing the 
lowest freezing point of any alloy of the two that can be made, 
and which he ciuled the eutectic, is analogous to a cryohydratc, 
the cryohydrates being regarded as eutectics of ice and the 
particular salts employed. 



As Prof. Roberts-Austen in his valuable Cantor Lectures on 
Alloys (delivered March-April 1897) has pointed out, the 
anal^ between cryohydrates, eutectic alloys and the pearlite 
of stMs is now completely established. The elaborate micro- 
' subpical iavestigatioiis of steel and of eutectic alloys made by 
OsMOod, Charpy, Stead and others, together witn the work 
of Ponsot on the cryohydrates, reveal the presence in each 
case of two different constituents arranged in microscopic 
laminse. In the case of the cryobydrates the two constituentf 
are ice and the salt, in eutectk aHoys they are the consutuent 
metala, and m the pearlite of steels they consist of alternate 
layers of pure iron and iron carbide. 

In connection with an investigation of the micro structure of 
silver-lead alloys the writer has had occasion to examine the 
eutectic of these two metals, an alloy containing about a 8 per 
cent, of silver, and the accompanying photographs of this convey 
an excellent idea of the structure of eutectic alloys m general. 

Fig I shows the appearanef pretented by a polished suriace of 
a lection of this alloy after etclung for .several hours with acetic 
acid at the ordinary temperature. The lead has partially dis- 
solved, expodbig the silver in bright plates, the edges of which, 
a gbod deu bent over and distorted by the aedrom of the etream 
oT Msh.water, are presented to the ohtefver. A section cut at 
angles to the one figured, whieb is cut psrsltei to the 
eooHttg sutfiuie, presents a amilar a 
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By acting on a portion of this alloy wilh the lapour of hot 
acetic acid for several weeks the lead was wholly dissolved, and 
the bright plates were separated and examined They proved 
to be pure silver. They are translucent, the light transmitted 
through them being violet or greyish violet Some of these 
plates were mounted in balsam, and Fig 3 is reproduced from, 
a photograph of one such preparation taken with a oil 
immersion objective. Measurements of a number of plates 
which happened to be lying on edge showed that their tliickness. 
was less than riLm °f *1 inch, but accurate measurements m 
this way are not possible owing to the " black and while dot 
effect well known to microscopists. 

As will be seen from the figure, the plates exhibit distinct 
cleavage at angles of 60° or 120° to their longer axes Some 
of them are seen to be crossed by a senes of faint markings at 
these angles, markings bearing a very cunous resemblance to 
those obtuned by Commander Hartmann by subjecting metallic 
plates to compressional or torsional strain (Hartmann " Dts- 
tnbution des deformations dans les metaux soumu a des 
efforu,” Figs 21 and 173, pp 25 and 175) It is difficult to 
avoid the conclusion that they have a similar origin, the strain 
in this case bemg probably due to the shnnkage of the alloy on 
solidificauon or on subs^uent cooling A distinct folding or 
crumpling of the plate can be seen in the photograph, showing 
that in spite of their pronounced directions of cleavage the 
plates are not excessively brittle 

The bearing of this structure of an alloy on Ix>rd Rayleigh’s 
remarks will be readily understood The greater number of 
alloys which have been subjected to tests of their electrical re- 



Fic a — Euletlic silver plate, X 300. 


sistance are partially made up of the eutectic of their con» 
slituents, the remainder of the alloy consisting of one of the 
two metals or of a compound of the two It is not conceivable 
that the work done in rolling and wire drawing, though it may 
cause some splitting up of the plates in the eutectic, should 
entirely destroy this laminated structure , and its existence 
would almost certainly give rise to the thermo-elect nc effects 
which may be the cause of the abnormal resistance of many 
alloys compared with that of the metals of which they are 
composed. Savilib Shaw. 


THE BOARD OF EDUCA TJON BILL. 
"yHE following are the clauses of the Bill introduced by the 
*■ Duke of Devonshire in the House of Lords last vreek, 
and hsnrijte'for its object the establishment of a Board of Educa- 
tion for Etehuid and Wales. 

L— (I) 'Aere shall be estabiished a Board of Education 
charged with the tupeiintendenee of matters relating to education 
in England and Walea 

nPtiit JthAJ 


<a) The Bo 4 rdJibftlI oonsut of the Lord President of the 
Counoii, Her Majesty's Prindpiri Secretaries of State, the First 
Commissioner of Her Afajesty's Treasury, the ChawtaUor of Her 
Majestv’a Exchequer, and one other person appointed by Her 
Msjesty th^ ^eeq' and holding Office during' Her Maj^y’a 
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PfCMdent, and, if he i< I-ord Preiident of the Council, a Vice- 
Preaident, oS the Board 

II — (i) The Board of Education shall take the place of the 
Education Department (including the Department of Science 
and Art), and all enactments and documents shall be construed 
accordingly t and as from the establishment of the Board of 
Education the Education Department Act, 1856, shall be 
repealed 

(2) There shall be eaerclsed by the Board of Education the 
powers conferred on the Charity Commissioners by any scheme 
made in pursuance of the Endowed Schools Acts, 186910 1889, 
except that— 

(a) any power with respect to a question as to the construe 
tion of a scheme or other document shall be exercised by 
the Chanty Commissioners , and 

(i) any power with respect to the control or management 
of property forming the capital of any endowment, shall 
be exerased by the Chanty Commissioners with the 
concurrence of the Board of Education ; 
and for this purpose the powers exercisable by the Charity 
Commissioners under the enactments mentioned in the schedule 
may also be exercised by the Board of Education 

(3) The Charity Commissioners shall, in framing schemes in 
pursuance of the Endowed Schools Acts, 1869 to 1889, act in 
consultation with the Board of Education, and shall frame a 
scheme under those Acts if so requested by the Board 

(4) In addition to any powers exercisable under this section 
or otherwise, the Board of Education may, by tlieir officers, 
visit, inspect, and examine any school, and give certificates in 
respect of the leaching therein, whether the school is subject to 
the Charitable Trusts Acts or the Endowed Schools Acts, or not 
Provided that, m the case of a school not so subject, the power 
conferred by this sub section shall be exercised only with the 
consent of the governing body of the school 

III —It shall be lawful for Her Maiesty in Council from time 
to time, by order, to appoint, a consultative committee for the 
purpose of advising the Board ‘of Education on any matter 
referred to the committee by the Board 

IV —The Board of Education may appoint such officers and 
servants as the Board may, with the sanction of the Treasury, 
determine, and there shall be paid, out of moneys provided by 
Parliament, to any member of the Board not holding another 
salaried office, and to the officers and servants of the Board, such 
salaries or remuneration as the Treasury may determine 

V — (1) The Board of Education may sue and be sued and 
may for all purposes be desenbed by that name 

(2) The Board shall have an official seal, which shall be 
officially and judicially noticed, and that seal shall be authenti- 
cated by the signature of the President or some member of the 
Board, or of a secretary , or of some person authorised by the 
President or some member of the Board to act on behalf of 
a secretary 

(3) Every document purporting to be an instrument issued by 
the Board of Education, and to be scaled with the seal of the 
Board, authenticated in manner provided by this Act, or to be 
signed by a secretary or any person authorised by the President 
or some member of the Board to act on behalf of a secretary, 
shall be received in evidence and be deemed to be such an 
instrument without further proof, unless the contrary is 

(4) A certificate signed by the President or any member ot 
the Board of Education that any instrument purporting to be 
made or issued by the President or some member of the 
Board is so made or issued shall be conclusive evidence of 
the (act, 

VI The President or Vice-President of the Board of Educa- 
tion shall be capable of being elected to, and of voting in, the 
Commons House of Parliament, and the offices of PretuMnt and 
Vice-Preddent of the Board of Education shall be deemed 10 be 
offices included in Scbedule H of the Representation of the 
People Act, 1867 ; in Schedule H of the Representation of the 
People (Scotland) Act, ; in Schedule E. of the Represent- 
ation of the People (Ireflld) Act, 1868 ; and in Pwt I. of the 
Schedule^ the ProadsiDry Oaths Act, 1868. 

VIlJ|{i) This Act shall not extend to Scotland or Ireland. 

(2) Sis Act may be cited as the Board of Education Act, 
1898. ^ 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Dr D K Morris has been appointed lecturer on technical 
electncily in the Mason University College, Birmingham 

Mr J. I FiNtJLAV, Principal of the Training Department 
of the College of Preceptors, nas been appointed head master 
of the Cardiff Intermediate ^hool. 

The following appointments to posts m Univerrity College, 
Sheffield, have recently been made —Lecturer in physiology 
Mr. C F Myers Ward, of the Owens College, Manchester 
Assistant lecturer in mathematics ■ Mr G St. L. Carson, late 
Fellow of Trimly College, Cambridge Assistant lecturer and 
demonstrator of physics . Mr Albert (Iriffiths, of the Owens 
College, Manchester 

•‘University reform," on which so much public attention 
IS now concentrated m this country, would appear to be a no 
less burning question in Italy, to judge from the opinions ex 
pressed by Prof C. Ferrini in the Rtnduontt del A’ IsfUuto 
Lumbarde, xxxi 11-12 The principal evil of the Italian 
University system at the present time would appear to be the 
large and ever increasing body of ill-prepared students swarming 
into university classes, many of whom possess little or no apti- 
tude for study. This results in a lowering of the standard of 
teaching, the effects 0/ which are already making themselves 
shown, and the supply of graduates seeking employment m the 
learned professions is largely In excess of the demand Prof 
Ferrini considers the most feasible remedy to be a raising of the 
fees charged for admission to university courses Any funds 
arising from this increase might, of course, be devoted to the 
furtherance of advanced work, but the main object m view 
would be to exclude idle and incompetent students from the 
class rooms, and to stimulate those who entered on the curri 
cutum to make better use of tbetr opportumties, with, moreover, 
better prospects of obtaining employment afterwards m a less 
overcrowded market Hainng had nearW eoual experience of 
German and Italian umversnies, Prof, Ferrini considers that 
the introduction of the German system into Italy could only 
lead to pemiciou^results, the principal reason being the great 
difference in the preparation provided in the two countries for 
lads before they enter college. 

The London Technical Education Board have arranged for 
the Session 1898-99 a number of evening science classes, and 
Saturday morning classes for teachers, in conjunction with Uni- 
versity College. King’s College, and Bedford CoU^e. At 
j University College, Profs. Hudson Beate, Fleming, and Ramsay 
will between them deliver a course of twelve lectures upon the 
principles of chemical technology. The lectures will deal with 
the generation of power and its cost, the generation of electnc 
currents and their application in electro chemical processes, and 
the chemistry of the various processes now adopted Prof 
Fleming will also give a course of lectures upon electrical 
measurements, and Prof Hudson Bcare a course on mechanical 
engineering At King's College, evening courses of lectures 
will be delivered by Prof Robinson on civil engineering, Prof 
Banister Fletcher on architecture, and Prof. Grylls Adams on 
physics. These courses of instruction will afford on opportunity 
to students who can study only in the evenings to obtain in- 
struction in well-equipped University laboratories, and will 
make available to evening students the same advantages at are 
enjoyed by University day students, but they are only intended 
for tnose who are pnutically engaged dun^ the day in some 
trade, buimess, or occupation 

Saturday morning classes have been arranged by the London 
Technical Education Board for teachers. At Kiim’t College, a 
course of about ten lectures will be given by Prof. HuOMn, 
on the teaching of elementary mathematics. The object of 
these lectures is to help those who are pfsctically engaged in 
teaching, and wish to Imome acquainted with modem mothods 
and improvements in ordtr to render their teaching more 
effective A course of about fifteen lectures on heat engines 
and gcnenl laboratory work will be delivered by Prof. Capper. 
The object of the course is to acquaint teachers with 
modem methods of teaching the subject, and to lUnstratc the 
use and preparation of laboratory apparatus for demoasUratlon. 
At Univonuty Collsge, a course of ten lectures will be given 
by Ptot Fleming, on magnets and ekctric cutrenU. The object 
of the course is to give instruction in modem methods of 
science teaching. It will consiit in the dehvery by the professor 
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of « model lecture to exhibit methods of dealing with the sub- 
ject, adapted for science teachers and teachers in Board schools 
who, having some knowledge of the subject, desire to receive 
instruction in the scientific construction and use of experimental 
apparatus and the improvements of methods of teaching. A 
course of ten lectures with demonstrations on advanced graph 
irol statics as applied to girders and arches will be delivered by 
Prof. Karl Pearson. A course of twenty lectures on physi- 
ology will be delivered by Prof. Halhburton. Some of the ! 
meetings of the class will tw devoted to the performance by the 
students themselves of the fundamental experiments in con 
nection with the microscope and the methods of chemically 
testing substances of physiological importance, such as foods, 
the air, &c. A course of ten lectures on elementary physical 
measurements, each lecture followed by a class for practical 
work, will be given by Miss Edith Aitken at Bedford College 
The Technical Education Board is doing very valuable work 
by thus assisting to extend the knowledge of the principles of 
rational science teaching 


SCIENTIFIC SERIAL. 

BoUetttuo della Soctetd StsMohgtea Itahana, vol iv No i 
— The new volume begins with the rules of the Society and 
a list of the Fellows, there being forty-four Italian and nine 
foreign members — Dr Papavasiliou continues his list of earth 
quakes observed in Greece in 1897 • during the last half of the 
year sixty four shocks were recorded, fifty two of which were 
felt in Zante — Vesuvian notes for the year 1897, by G. Mercalli 
—The Indian earthquake of June 12, 1897, by G Agamennone , 
a summary of several prehniinary notices in Naiuke and else- 
where —Notices of earthquakes observed m Italy (fuly 1-27, 
>897), by G Agamennone, the most important being the 
Garganic earthquakes of July 3 and 24, earthquakes in 
Alessandria on July 6, Carniola on July 15, and Pisa on July 
27, and distant earthquakes on July 22 and 27 


SOCIETIES AND ACADEMIES. 

Paris 

Academy of Sciences, August 1 — M Wolf in the chair — 
Further researches on the metal-backed glass mirrors of an- 
tiquity, by M Berthelot The three mirrors described were 
originally discovered in Thrace and Eigypt The metal backing 
consists of almost pure lead, which, in the molten state, appears 
to have been poured on the concave surface of discs cut from 
balloons of blown glass. — On the theory of the abacus of align- 
ment, by M Ernest Duporcq —On the theory of reed-pipes, 
by M A Aignan Remarks and expenments on the pro- 
duction ol sound in pipes with free and beating reeds. — Action 
of pure hydrogen phosphide upon ciipnc sulphate, by M E 
Kubinovitcb. The results obtained by previous experimenters 
seem to show that the product of the action of hydrogen phos- 
phide upon salts of copper is of variable composition The 
author, however, by working with pure hydrogen phosphide 
obtained by the dissociation of phosphonium chloride, and by 
taking precautions to exclude air or oxygen from the apparatus 
employed, finds that a well-defined copper phosphide of the 
formula j‘,Cu,H,0 is produced. This is a black substance, 
which, on heating to 1 50° C , loses all its water and becomes 
of a reddish brown colour. It oxidises slowly in the air, 
and dissolves m sulphuric acid with liberation of hydro- 
gen phosphide, whilst excess of oxygen during its prepara- 
Uon gives rise to rapid decomposition with formation of 
metallic copper and phosphoric acid — Action of bromine upon | 
normal propyl bromide in presence of anhydrous aluminium 
bromide, by M A. Mouneyrat. It has been shown, in a pre- 
ceding note, that by treating ethyl bromide with bromine in 
presence of aluminium bromide, the hydrogen atoms may be 
successivdy r^laced by^bromine, the final product bemg hexa- 
bromethane, CsBrj. The present paper deKribes a senes of 
similar experiments with normal propyl broimde, the highest 
brominatM derivative yet obtained bmng pentabromopropane, 
CHBr.— CHBr — CHBrr In the reactiohs .involved the 
aluminium bromide abstracts the elements of hydrobromic acid 
front the alkyl bromide and the ethylenic derivative, thus 
temporarily formed, immediately takes up two atoms of 
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bromine. — On the hydrolysis of ethane dipyrocatechm, by M 
Ch Moureu The author has previously shown that ethane 
dipyrocatechm yields, on hydrolysis with dilute sulphuric acid, 
pyrocatechin and a compound of the formula CgHsO, This 
fatter, It is now proved, is identical with the orthohydroxy- 
phenoxyacetic acid obtained by the interaction of monochlor- 
acetic acid and the monosodium derivative of pyrocatechin 
The mechanism of this singular reaction is discussed —On a 
new TruhophyloH productive of herpes in the horse, by MM 
Matruchot and Damonville An epidemic of herpes among 
the horses of an artillery regiment was found to lie 
due to a fungus which the authors succeeded in isolating, and 
the pathogenic nature of which was verified by inoculation ex- 
periments on guinea pigs and on man. The organism is a 
Trychophyton related to, but not identical with, the spiecles 
described by Sabourand and Bodm as producing herpetic 
affections — Physiological function of iron in the vegetable 
organism, by M Jules Stoklasa, It has long been recognised 
that iron is necessary for vegetable life, and microscopic ob- 
servations have led to the supposition that the metal exists in 
organic combination in the nucleus of the cell. It is not present 
in chlorophyll. The author has extracted from onions and from 
peas a suutance, containing i 68 per cent, of iron, which 
closely resembles, in composition and properties, the hennatogen 
obtained by Bunge from yolk of egg This compound is also 
contained in non chlorophyllaceous plants, as was proved by its 
being obtained from moulds (Mueer mute Jo) and fungi (Boletus 
adults) — Fructifications of Afacrostachya, by M B Renault — 
On pietme, or stalk disease, m wheat, by M Louis .Mangin 
This disease has been attributed by Mm Prillieux and Dela- 
croix to the action of Ophtobolus gramtnu, but inoculation 
experiments carried out by the author tend to prove that the 
injurious elfects are, for the most part, caused by Liplospirrta 
herpolrtchotdts, although the two parasites are frequently 
associated. 

New South Wales, 

Linnean Society, June 29 —Prof J T Wilson, President, 
in the chair —Observations on the vegetation of Lord Howe 
Island, by J H Maiden The author visited Lord Howe 
Island in II M C S Thalts in March and Apnl last, spending 
nine days on the island. Hemsiey’s Flora of the island (Annals 
of Botany, x p. 221, June 1896) records 206 plants and three 
introduced ones, total 209 The author has added 16 sjsecies 
and one named variety to the indigenous flora, and 17 species 
of introduced plants, while he has lemoved five species of sup- 
posed indigenous plants from Hemsiey’s list So that, according 
to the present pawr, the flora of Lord Howe Island stands at 
present at 217 indigenous species (being a net addition of 11), 
and 10 introduced ones —Notes on Sfetiuha (Braehychilou) 
luftda siud S ducoloTy by J H Maiden and E Betche. The 
authors give reasons for believing that Sienuha hir\da is but 
the young slate of S discolor ^ and cannot t!\ en nank as a distinct 
variety, much less as a species — On two well known, but 
hitherto undesenbed, species of Emalyptusy by K T Baker 
The author shoves that under Eucalyptus Sluarltamt ^ v > 
no less than three species and one vanely are included — 
Descriptions of some apparently common Australian Nematodes 
found «l Sydney or m Port Jackson, by Dr N. A Cobb Nine- 
teen species and one variety, referable to eleven genera, are 
described as new With two exceptions they are marine forms 


AMStKRDAM, 

Behrens and Mr H- 

Baucke on ^bbils' antifnction metaJ. By slow cooling this 
alloy {8aSn, oSb, 9Cn) it really split up into compounds of 
different fusibility. The separation and chemical examination 
of these compounds have been earned out by Mr. H. Baucke, 
analyucal chemist, of Amsterdam By pressure between hoi 
iron plates a metallic mother liquid was squecred out , the 
remaining cakes of cryatalline roeul were treated witli hydro- 
chloric acid and washed with water. An alloy, containing 
o(^n, loSb, on being thus treated, yielded the same cubic 
crystals as Babbits’ metal, which were found to aMwer to the 
formula SbSnf (found 337 Sb, calculated 33^ ^b). With 
43Sb priaiiiatic crystal of the compounds SbSn were ob- 
tained (found so’is Sb, calculated 50*37 Sb), In Babbiu 
metal the copper forms brittle needles of whitirii bronse con- 
taining no s(htimony. Such bronres show less stability than the 
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compounds of tin nnd antimony From an alloj of 9oSn loCn, 
the compound CnSn was obtained Repeated heatiiif; and cooling 
brought the percentage of copper up from 35 to ^8 Micro 
tcopical examination of bearings showed that cushions heated 
^ running, were poor in cubic crystals of the compound SbSn,. 
Mbbits’ metal is made amorphous by casting in cold moulds 
Axles running on such metal get tinned 1 this leads to itickiiw 
and heating , finally recrystallisation seta in, and liquid tin is 
squeezed out ; white a compact lawr of crystals is formed on 
the axle. Microscopical examination of the metallic deposit 
from the lubricating oil led to the unexpected result, that 
metal with crystals of moderate size will develop ball-cushions. 
Tin IS ground to a fine dust bv the sharp fragments of the 
bronze needles, the hard cuDes of SbSn, are rounded, 
undermined, and finally worked up into something like metallic 
pebbles of microscopical size (008 to o'l mm.). Similar 
spheroids were obtained from beanngs of magnolia metal and 
of aluminium brass, but not from ordinary brass, not from grey 
cast iron —Prof Lobry de Bruyn communicated a number of 
observations on the state of insoluble amorphous substances, 
which are made to form in gelatine as medium. These sub- 
stances, which are precipitated from aqueous solutions, remain 
dissolved in gelatine as colloids, and on solidification weld 
transparent masses. With incident light some exhibit fluor- 
escence or light reflexion , others do not do so, or only very 
sparingly —Prof, van de Sande Bakhuyzen made a com- 
munication on behalf of Dr E F. von de Sande Bakhuyzen, 
-entitled " The motion of the terrestrial pole according to the 
-observations of the years 1890 to 1896 ’’—Prof Haga, on a five- 
-cellar quadrant electrometer and the measurements of current 
intensity carried out with it A description was given of a five 
-cellar quadrant electrometer furnished with a damper, con- 
-silting of a copper cylindrical mantle, moving in a magnetic 
field Owing to the great stability and sensitiveness of the 
instrument, tnc strength of strong os well as of weak currents 
could easily be measured to within o l per cent by comparing 
-Hhe potentui difference at the extremities of a known resistance 
with a normal Clark element.— Dr C H Wind, on the in- 
Auence of the dimensions of the source of light in Fresnel’s 
-diffraction phenomena and on the diffraction of X-iays (third 
communication) The diffraction phenomena, modified by the 
widening of the light slit, were discussed, this time in connection 
with the optical delusion discovered by the author By this 
discovery some difficulties that still remained were cleared 
up, but the conclusion as to the evidence of the undulatory 
-character of X-rays, which was to be inferred from previous 
experiments, bad to be retracted Finally new experiments 
were communicated, m which a still famt indication of difiirac- 
ition of X-rays manifested itself, and from which was inferred, 
with the greatest possible reserve, T> o 1 to o 3 mm — F'of- 
Kamerlingh Onnes (a), on behalf of Dr E van Everdingcn, 
jun , on the galvano-magnetic and thermo-magnelic phenomena 
In bismuth Observations were made of the four transverse 
phenomena in one plate of bismuth decompos^ by electrolysis 
^e results were compared with those arrived at by Von 
Ettingshausen and Nemst and with Kiecke's theory of electrical 
and thermal phenomena in metals. Some among them appeared 
10 agree neither with those results not with the theory in its 
present form, (fi) On behalf of Dr. J Verschaffelt, on the 
deviation of De lleen’s experiments from Van der Waals’i 
law of continuity, (r) On behalf of Mr C. -M A Hartman, 
on composition and volumes of the coexisting phases of mix- 
tures of methyl chloride and carbonic acid. Ttie equilibnum 
lietweeu the two phases being established, parts of both are 
separated, each between two cocks, and then collected in gas- 
measuring tubes. The densities of the phases are inferred from 
the volumes of the gas, and the molecular proportions of the 
components are found by analysing A remarkable result of 
the preliminary determinations is ^t there is a nearly linear 
relation between the pressure and the composition of the liquid 
phase, showing that the exponents in Van der Waals’s formula 
for this case are rtearly zero.— Prof. Lorentz, on the influence 
of a magnetic field on radiation The elementair theory of the 
Zeeman-effect it not sofE^nt to account for the phenomena 
observed by Cornu, Michebon, Tolver Preston and Bccquerel , 
it will therefore havh to tji replaced by a more general one 
Fortunately, without eflteilng into the deuils of the mechanism 
-of radiation, it is possible to arrive at some general resuluoon- 
■cerning the'-ttnte of polarisation in different' cates. After dis- 


cussing this question, the author shows how (as was suggested 
to him by Mr A Pannekoek) the equations in his paper in 
/fTeii Ann , 63, p 378, may be made to furnish an explanation 
of Coma's quadruplet. This explanation would, however, 
require a structure of the -molecules which it seems difficult to 
imagine 

G6ttino«N. 

Royal Society of Sciancea.— The Naeknchttn (mathe- 
matko-phyiical section) for 1898, port 1, contains the following 
memoirs communicated to the Sodety. 

January 8 — E. Study i Proof of a theorem of Dedekind's 

February 5 —A Peter The anatomical structure of the stem 
m the genus Scortmierv , contributions (II ) to our knowledge 
of the Huratta of Eastern Europe and Asia. 

February 19 — £. Riecke : Theory of galvanism and oi heat. 

March 5 — A. Schonflies A new geometneal method in the 
domain of differential geometry — ti Kolossoff* A particular 
case in the motion of a “ universal top” whose point of support 
Is free to move in a horizontal plane — A Sommerfeld . Re- 
marks on Hess's case in the motion of a top. 

March 19 — E Wiechert Hypotheses subserving a theory of 
electric and magnetic phenomena. 

April 30 — W. Voigt and L Januszkiewicz Observations on 
rigiaity under homogeneous deformation. 

The Proaetiings of the Society, part i, 1898, contain 
reports on the progress made in the publication of Gauss's 
works, by F Klein ; on the publication of the great Lexicon 
of the Egyptian language, hieroglyphic and hieratic, by R. 
Pietschmann ; and on the oldest papal documents. There is 
also a sympathetic memoir of the antiquary Wattenbach, by 
Dr P Kehr 


CONTENTS. PAGE 

The Palwonlology of Vertebratei By R L. . 337 

The Science of Preventive Medicine . 339 

A New Text-Book on BlemenUry Algebra. By 
O. B M . . . . . . 340 

The Cuneiform Inscriptions of Western Asia ... 341 

The Nebular Mypothesia 342 

Our Book Shelf.— 

Schmidt “ Das Fern Objektiv” ... . . 343 

Gaedicke • Der Cumroidruck ” . . . . ... 343 

Speyers . “ Text Book of Physical Chemistry ” . . 344 

Dufet . “ Recueil de Donnies Num^nques OpUque ” 344 

Letters to the Bditor — 

Solar Halos — W Larden ... . ... 344 

A Living Toad m a Snake — Colonel F. W. Major 344 
Phoaphorua in Lucifer Matcbea *345 

Oerman Deep-Sea Expedition in the Stearaihip 
yaUtvia . . . . . 346 

Through Unknown Tibet (Illustraled) ^ . 347 

Meeting of tfaa Britiah Medical Asaociation. By 

Dr F. W. Tunnicliffe ^ 349 

Prof Oeorg Baur 350 

The Ben Nevis Obaervatones 350 

Notea 351 

Oar AatroBomical Column 

Wolfs Comet 356 

Dr. OillonSirJohnHerschel 356 

The Pans Observatory . . 356 

The French Astronomical Sodety 356 

The Electrical Raaiaunce and Micro-Structure of 
AUoya. (lUtettrMert.) By BavUle Shaw ... .356 

The Board of Education Bill 357 

Univeraity and Educational IntcUigance 358 

Sciantifle Sarial . 359 

Societies and Aondemias . ........... 359 


NO. -1502, VOL. 58] 



NATURE 


361 


THURSDAY, AUGUST 18, 1898. 


THE CORRESPONDENCE OF HUYGENS 
CEuvres competes de Cknsttnan Huygens publiies par la 
SoctiU Hollandatse des Sciences Tome Septtime 
Correspondence 1670-1675 Pp 624 4to (La Haye, 
1897.) 

S EVEN targe quarto volumes of letters to and from 
Huygens have now been published , but the com- 
pletion of the work is not yet in sight, as the volume 
before us only reaches the end of the year 1675, and 
Huygens lived till 1695 We may therefore prob- 
ably look forward to three or four more volumes, 
making in all ten or eleven, before this undertaking is 
brought to a close A future historian of science in the 
seventeenth century will no doubt find excellent material 
in this vast collection of letters exchanged between 
Huygens and the principal physicists, astronomers, and 
mathematicians of his time, to which are added many 
short papers, reprinted from the Journal des Savants 
and the Phil Trans But, on the other hand, the task 
of the historian would have been materially lightened 
if he had been spared the trouble of wading through a 
great many uninteresting, more or less private, letters, 
which help to swell these bulky volumes, but which 
might very well have been omitted This is particularly 
the case with the letters written to Lodewijk Huygens, 
for though they bear witness to the brotherly affection of 
the writer, and are often of interest as throwing light on 
the state of the Netherlands in the days of William III , 
particularly in the year 1672, when the armies of Louis 
XIV. overran the country, and the last days of the 
Republic seemed to have come, still most of these letters 
are rather out of place among the scientific ones, and 
would have been better published separately But hero- 
worship IS unfortunately a disease which it is extremely 
difficult to resist, and we can well understand that the 
Dutch Society of Science has wished to do honour to 
their great countryman by giving as complete a picture 
of him as possible, both as a private man and as a 
philosopher 

The years covered by the present volume, 1670- 
1675, were by Huygens spent in Bans, where he 
had resided since 1666, except the period from the 
summer of 1670 till the following spring, which he 
spent in his native country in order to recover his 
health after a severe illness in the beginning of ifiyo- 
It was a stirring time in the scientific world. The 
discovery of the solar spectrum by Newton and the 
method of drawing tangents to curves discovered by 
Sluse were published in 1672, the “ Horologium Oscilla- 
tonum’’of Huygens was issued in 1673, giving to the 
world the theory of the pendulum, the discovery of 
evolutes, the isochronism of the cycloid and other 
problems of importance ; while the application of a 
spiral spring to the balance of a watch was first an- 
nounced in 1675 These and other matters arc discussed 
in the correspondence ; while the great respect in which 
Huygens was held is also shown by letters on other 
subjects, on which his opinion was asked. Thus the 
architea Perrault, the builder of the palatial Paris 
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Observatory, “le plus somptueux monument qu’on a 
jamais consaerd h I’astionomie,” as Lalande calls it, 
sends Huygens a long essay giving his ideas about the 
origin of springs in the earth , it forms the preface to 
his “Traitd de I’Origme des Fontaines,” and need 
therefore not have been inserted among the corre- 
spondence of Huygens, as the reply of the latter, in 
which he shortly gives the theory of the barometer and 
the syphon, can be read without reference to Perrault’s 
essay We also find Huygens consulted on matters 
more outside his own sphere , thus he and Hudde in 
1671, at the request of the States of Holland and West 
Frisland, sent a lengthy report to the .States-General on 
the deepening and regulation of the Lower Rhine and 
the Yssel, on which subject Huygens and Hudde also 
exchanged several letteis. 

There are not many letters in this volume on pr.-ictical 
astronomy, for the simple reason that most practical 
astronomers at th,at time lived in Pans , Cassini, Picard 
and Roemer were there , in England, Flamsteed and 
Halley were still young men, and in the rest of Europe 
there were simply no observers except Hevelius There 
are, however, some letters and short papers (some of 
which were printed at the tune in the Journal des 
on the disappearance of .Saturn’s ring in 1671, 
in which year the earth twice passed through the plane 
of the ring and supplied a splendid confirmation of 
Huygens’ discovery of the true nature of the appendages 
of the planet The phenomena were carefully observed 
both by Huygens himself and at the new Pans Observ- 
atory by Cassini, who shortly afterwards discovered two 
satellites of Saturn with the new telescopes constructed 
by Campani The excellence of these is acknowledged 
by Huygens m a letter to his brother Constantin, in 
which he humorously remarks that though the new 
lenses of 36 and 46 feet focal length show mountains and 
other surface-details on the moon much better than the 
old ones did, we have not yet got so far as to see church 
spires and trees The construction of telescopes was a 
subject in which the two brothers were both specially 
interested, and on several occasions Christian sent 
Constantin information about the new methods of 
polishing lenses practised in Pans by Le Bas and Borel 
It IS well known that the smgle-lens objectives of those 
days were of very great focal length , there was one of 
60 feet at the Pans Observatory, which was very 
troublesome to use, and Borel even boasted of hav ing 
made one of 150 feet, “mais il est Gascon,” says 
Huygens 

In Pmgland the desire of getting achrom.atic telescopes 
had led Gregory and Newton to the Invention of the re- 
flecting telescope In this country Huygens, who was 
himself a F ellow of the Royal Society, had an indefatigable 
correspondent in Oldenburg, who not only as secretary 
to the Society and editor of the Philosophical Trans- 
actions, but also by his very extensive correspondence, 
was one of the chief centres of scientific life At the 
desire of the Society, Oldenburg communicated an 
account of Newton’s invention to Huygens, who pub- 
lished It in the Journal des Savants of February 29, 1672, 
and also sent his brother Constantin a description of it 
He tried at once to make a mirror for himself, but found 
great practical difficulUes in getting a good polish with- 
R 
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out altering the figure. His defence of Newton’s con- 
strucUon against the objections of Cassegrain is reprinted 
in this volume from the Journal des Savants. With 
Newton himself Huygens does not seem to have been in 
direct communication, but through Oldenburg the 
doubts of the Dutch philosopher as to the actual number 
of colours m the sun-spectrum were brought to the 
knowledge of Newton, who replied to them in two 
papers printed in the Philosophical Transactions and 
reprinted in the present volume. The first and last 
pages of one of the papers, which was written in the 
form of a letter to Oldenburg, are given in facsimile 
Among letters concerning Huygens’ principal work, 
the “ Horologium Oscillatorium,” we find his well-known 
letter to Leopold de’ Medici of May 1673, protesting 
against the accusation of plagiansm, which for years 
caused him a great deal of annoyance. Both this letter 
as well as Leopold’s reply have been printed before, but 
the editor takes the opportunity of reviewing in a very 
long footnote the whole question as to the priority of 
Galileo. The mensurator temporis actually constructed 
by Galileo was a failure, but in 1641 he gave verbal 
instructions to his son Vincenzio which resulted m a 
design of the latter described by Viviani in 1659 in a 
report to Leopold of Toscana The editor maintains 
that a clock can never have been made from this design, 
or that if made it must have been impossible to make 
It go, as the wheel would have oscillated instead of 
rotating ; but this conclusion seems very doubtful, since 
it depends altogether on the accuracy of the drawing 
published by Favaro in 1891, from among several 
existing in the National Library of Florence In any 
case It remains an undoubted fact that Galileo was the 
first to propose the application of pendulums to clocks, 
that he found the principle of the escapement, and that 
he only by his age and blindness was prevented from 
perfecting the invention. The mythical claims of Joost 
Burgi, so strenuously advocated by Rudolph Wolf, may 
be safely dismissed, 'and that Huygens made the invention 
quite independently is not doubted by anybody 
Tiresome questions of priority were always cropping 
up in the seventeenth century, and Huygens had also to 
deal with such in the matter of the isoi hronism of the 
cycloid. He defended himself against the claims of 
Hooke and others in a letter to Oldenburg in June 1673, 
which called forth a dignified reply from the latter, in 
which he says that English philosophers are not in the 
habit of attributing to themselves the discoveries of 
others, but neither will they allow others to deprive 
them of what is theirs ; many inventive Englishmen 
have found new truths of which they have spoken freely 
before printing anything about them, but of late years 
they have been more careful to preserve their dis- 
coveries through the medium of the Phil. Trans. 
Huygens seems to have taken offence at this, as be 
did not answer for a long time , and when he wrote 
again he explained his silence by saying that his letters 
apparently "ne servoient qu’a me mettre mal avec vos 
Messieurs dela, les vns ne prenant pas en bonne part la 
libertd dont j’usois a dire mes sentiments sur leurs 
ouvrages, et a leur faire des objections, les autres se 
formant d’autres sujeti de mecontentements, ou jc n’en 
attendois point du tout.” 
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The last great invention of Huygens dealt with in this 
volume IS the application of a spii^ spring to the balance 
of a watch On January 30, 1675, Huygens in a letter 
to Oldenburg informed him that he had made a new 
invention in tiraekeepiers which he announced m an 
anagram, and a few days later he applied to Colbert for 
a patent in France for twenty years The watchmaker 
Thuret, whom he had employed to carry out the in- 
vention, gave Huygens a good deal of anxiety by 
pretending that the invention was his own, or at least 
was made by him and Huygens jointly , but after a 
few weeks he was obliged to give up his pretensions. 
Eventually, however, Huygens left all watchmakers at 
liberty to work at the new invention, foreseeing that any 
attempt to enforce the patent would involve him in 
endless lawsuits and expense A scatter-brained person, 
Abb^ Hautefeuille, had resisted the granting of the patent 
on the plea that he had himself applied a straight spring 
to a clock instead of a pendulum, and that the invention 
of Huygens was essentially the same thing I Of more 
importance was the claim immediately made by Hooke, 
that he had many years previously made the same 
invention and that watches had actually been made in 
accordance with it How Hooke stuck to his colours, 
and bow he picked a violent quarrel with Oldenburg, 
whom he described as “one that made a trade of 
intelligence” and accused of having betrayed the in- 
vention to Huygens, all this is well known, and the 
present volume, in which all the documents are re- 
printed, does not throw any additional light on the 
matter 

In addition to several plates giving photographic 
reproductions of letters and sketches, the volume con- 
tains a fine portrait of Huygens and a view of the manor- 
house of Zuylichem The very numerous footnotes give 
ample information about persons and matters referred to 
in the letters and documents. J L E Dreyer. 


DANTE'S TEN HEAVENS 
Dante's Ten Heavens By Edmond G Gardner, M A. 
Pp XII + 310 (Westminster : A. Constable and Co , 
1898.) 

T he many works in the English language which are 
being constantly added to the already colossal 
Dantesque literature are a subject for sincere con- 
gratulation alike to the country which gave birth to the 
immortal author of the Divtna Commedia, and to the 
English nation It is, I think, the most conclusive proof 
of the conspicuous greatness of Dante that his fame 
should increase iti proportion as the era of which he 
was the first bard and prophet advances in civilisation. 
"Dante’s Ten Heavens,” by Mr E. G. Gardner, is one 
of the latest contnbutions to the great subject under 
discussion, and for the earnest and lo.ving care which the 
author has evidently devoted to his work he deserves 
unstinted praise. He has studied a great deal of what 
has been said about Dante’s theological and ethical 
ideas, and, although Mr. Gardner in his book treats 
especially of the Paradiso, be often compares similar 
passages in the three parts of the poem ; to that his 
work will be of great service to those who are interested 
in these studies. It is, however, to be regretted that 
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he has published his work in the form of an essay , in 
my opinion, he should have appended his notes to an 
edition of the whole text of the Paradtso, for his 
valuable remarks would then have presented themselves 
to the reader singly, and each in its proper place , but 
in the form they have been published, my conviction 
compels me to say that the uninitiated, for whom the 
book IS avowedly intended, will be rather discouraged 
or repulsed by the mass of theological and ethical 
disquisitions the book mainly consists of, with but a 
very few glimpses of the poetry which nchly adorns 
Paradtso, and makes the serious matters dealt with in 
It attractive, enjoyable, and exalting In reading Mr 
Gardner’s book, one would almost think that Dante in 
his Paradtso simply rhymed St Thomas Aquinas, 
Dionysius the Areopagite, St Bernard, and Richard 
of St Victor , whereas, in reality, he was the great 
Christian poet who expressed in the language of his 
people, and handed down to posterity, vivified and 
enhanced with his beautiful poetry, the thoughts and 
ideas which the school and the cloister entertained and 
preached concerning the deep questions of human 
-existence Mr Gardner should have kept in mind the 
words which he himself quotes on p 48 of his book 
“ Metier potete ben per I’alto sale 
\ oslro navigio, servando mio solco 
Dinnanzi I’acqua che ritorna uguale ” 

I’ar , C. 11 , lines 13 15 

Had he done so, had he been more graphic in his 
account of the sublime ethereal pilgrimage, his readers 
would follow much more easily his guidance, and feel a 
greater interest in the poem. The fact is that Dante’s 
Paradtso should be read and studied (with good notes, 
•of course) in the very words of the sublime poet himself, 
tn truth, many passages in the translations already pub- 
lished of It are dim and clumsy rendering of the original, 
and oftentimes, for anybody who knows any Italian at 
all, more difficult to understand than the original text 
itself Little, far too little is said by Mr Gardner about 
the beautiful diction, the marvellous style, and the stupen- 
dous poetic conceptions abundantly displayed by Dante in 
the last, but the greatest and most sublime, of the three 
parts of the Dtvina Cammedta; and he has said scarcely 
anything at all of his surprising and admirable knowledge 
of the physical sciences and astronomy. But, surely, it is 
for these eminent qualities I have just enumerated that 
Dante is entitled to that great and ever-increasing con- 
sideration and admiration which he attracts at the present 
time ; it is the all-surveying, all-embraang, all-stirring 
character of his intellect that arrests and commands the 
attention of all the thinking minds of the present 
inquiring age. As Mr. Gardner cannot, 1 think, be 
one of those critics who injudiaously bold that science 
IS opposed to poetry— that the one must inevitably mar 
the scope of the othet^l cannot understand why he does 
not praise Dante for his great and, considenng the age 
he lived in, truly amazing knowledge of the highest 
problems of science. Had not Dante’s mind been so 
copiously stored with all the learning of the best in- 
structed of his contemporaries, most certainly his poetic 
imagination could never have taken its start from the 
lofty plane it rose from in the Dtvina Commedia, and 
his Paradiso could never have been more than a grand 
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rhapsody It suffices to compare Dante’s ni.ignificent 
poem with the Vision of Alberigo, the monk of Monte 
Cassino, or “ De Jerusalem Celesti,” of Fra Giacomino 
of Verona, to see how puerile even poetic conceptions 
will appear when they are expressed by minds untaught, 
and obliged to rely upon their unaided natural resources 

The Purgatono, and the Paradiso, the work of heaven 
and earth, 

“ A1 quale ha posto mano e cielo e terra," 

Par , C XXV , line 2 

contain innumerable passages, which prove Dante’s im- 
mense knowledge of the physical sciences, and astronomy, 
With reference to the physical sciences, I will only mention 
the following points — 

His allusion to the principle of universal gravitation 
Inf, C xxxiv , lines 73 and 74. 

His remarkably accurate description of the origin of 
rain Purg , C. v , line 109-1 12 

His explanation of the way in which the vegetable 
humour of the vine, fostered by the light and heat of the 
sun, becomes grapes Purg , C xxv , lines 77 and 78 

His knowledge of the theory of the decomposition of 
light , in fact, the prismatic nature of the solar spectrum 
Purg, C XXIX, lines 73-78 

His knowledge that flowers are only leaves meta- 
morphosed Par , C xxxvii , lines 38 and 39. 

And, to go no further in this department, his recom- 
mendation of experiment and scientific observation, in 
preference to empiricism Par , C 11 , lines 95-97 

In astronomy, Dante’s knowledge was still more 
remark.ible , not so much for any great discovery made 
by himself, but because of the thorough mastery he 
possessed of what was then known of that science, and 
also because of the many theories then advocated, his 
pre-eminently eclectic mind seems, generally, to have 
embraced those only which more recent researches 
have proved to be the correct ones And if it be said 
that Dante did not acquiesce in the Pythagorean system 
of astronomy {Convito, Bk 111., Ch 5), we must re- 
member that the illustrious astronomer Ptolemy himself 
also withheld his approval of that grand but badly 
advocated system, and, what is more, three centuries 
after Dante the immortal Galileo was, at first, strongly 
opposed to the Pythagorean system, as revived and 
supported by Copernicus. 

The following lines, for instance, unmistakably show 
that Dante knew the theory of the Precession of the 
Equinoxes, in about 26,000 years To indicate the vanity 
of worldly fame, Dante makes a spirit ask him what his 
fame will be in a thousand years, 

“ ch’ i pill corto 
Spozio all" eterno, ch’ un muover di ciglia 
AJ cerchio che pin tardi in cielo k torto." 

Purg , C. XI , lines 106-108 

Also the following lines, in which oui poet describes 
the obliquity of the ecliptic, and eloquently reminds us 
of the bmeficial influence therefrom 
“ Vedi come da indi si dirama 
L’ obliquo cerchio che 1 pioneb porta, 

Per satire al mondo che ii chuuna ; 

E se la strada lor fosse men torla, 

MoUa vlrtli nel del sarebbe Invano, 

E quasi ogni potencia quaggiti morta." 

Par., C. X., lines 13-18- 
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See, also, how Dante characterises in the following 
lines the mighty power of the sun — 

“ Lo ministro maggior della natura, 

Che del valor del cielo il mondo imprenla, 

K col suo lume il tempo ne misura,’' 

Par , C X , lines 28-30 

It is also remarkable that the great Italian poet, differ- 
ing in opinion from Anstotle (“ il maestro di color chc 
sanno ”), and Ptolemy, who believed that the light of the 
Milky Way was caused by the density of the sky at the 
zone through which it passes, thought, with Democritus, 
that the puzzling galaxy consisted of an immense number 
of stars, more or less bright , as the following lines tell 

“ Come, distiuta da minori e ma^ 

Luini, biancheggia tra 1 poll delrnondo 
Oalassia si, che fa dubbiar ben saggi,” 

Par , C XIV , lines 97-99 

And, to finish with quotations, see in the following 
lines how Dante held firm the true one of the many 
theories of the tides which were advocated in the Middle 
Ages — 

‘‘ E come il volger del ciel della luna 
Cuopre e discuoprc 1 llti senza posa, 

Cos! fa di Fiorenza la fortuna,’’ 

Par , C XVI , lines 82 84 

The foregoing quotations are sufficient to prove that 
Dante possessed a vast amount of scientific knowledge, 
which, in most cases, he displays most judiciously to 
interest his readers, and to inculcate in their minds the 
truths he wants to teach them In conclusion, 1 beg 
leave to say again that if the fame of the great 
Italian grows in proportion with the world’s civilisation. 
It IS because he was not merely a great poet, but because 
he was also a great artist, a profound philosopher, an 
eminent astronomer, and an inspired theologian 

N Pi'.kiNi 


COLENSO’S AfAOR/ DICTIONARY 
A Moon English Lexicon By the Rev W Colenso 
(Wellington, 1898 ) 

M r COLENSO’S Maon English Lexicon, being, 
as stated on the title-page, a comprehensive 
dictionary of the New Zealand tongue, including 
mythical, mythological, “taboo” or sacred, genea- 
logical, proverbial, poetical, tropological, sacerdotal, 
incanUUory, natural history, idiomatic, abbreviated, 
tribal and other names and terms of and allusions 
to persons, things, acts, and places in ancient times, also 
showing their affinities with cognate Polynesian dialects 
and foreign languages, with copious pure Maori ex- 
amples, has a sad history to tell To begin with, it is 
only a first instalment, going no further than Anguta in 
the Maon English part, and to come in the English Maon 
part , nor does it seem settled even now that Mr Colenso 
will be able to finish the publication of it That such 
a lexicon ought to have been published by the New 
Zealand Government long ago, admits of no gainsaying. 
It IS a woric practically useful to the whole Colony, and 
who IS to publish such a work if the Government declines 
to do so? As fer back as i86i the Rev. W. Colenso 
made his first proposal to the House of Representatives. 
His motion, he tells us, was favourably received, and the 
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resolution was passed, “That the House considers it 
highly desirable that a sum of money be devoted for the 
purpose of commencing a Standard Library Dictionary 
of the Maon Language ” But there followed the ominous 
sentence, “ as soon as the fVnances of the Colony will 
permit” A new application was made in 1862, when 
the finances seemed to be in a flourishing state, but 
without results. Then came the war in 1863, and 
nothing was done The Governor, Sir George Grey, 
took an active interest in the matter ; but in spite 
of that, nothing was done in 1864 At last, in 1865, an 
estimate was asked for, and Mr Colenso stated that the 
time required would be seven years, and the expense 
would be 300/ per annum. In 1865 the House oijre 
more decided that it is highly desirable that the Maori 
dictionary should be commenced forthwith Mr Colenso 
then devoted himself entirely to this work, shutting him- 
self up, as he says, fourteen and even sixteen hours a day 
He gave up his official duties and his useful natural 
history studies, which had made his name familiar to 
students at home He received, however, but scant 
recognition from the Government, and in 1867 it seems 
that an official inquiry was called for by the House, and 
another gentleman was appointed to inspect and repoit 
The report was favourable, and so were some other 
reports in 1868 But the Hpiise seems to have grown 
impatient Mr Colenso was informed that the work must 
be finished by 1870, and that no more money should be 
paid after that date After that, the relations between 
the Government and the compiler of the dictionary 
seem to have become strained Unfortunately illness 
superv’cned, possibly aggravated by disappointment, for 
Mr Colenso speaks of “having been goaded on to 
desperation almost through the remarks made in the 
House .and the bad faith of the Government” In 1870 
Mr Colenso entered the Provincial Council again, 
and was appointed Inspector of Schools, so that he 
could devote his spare tune only to the prosecution of 
his literary labours A last appeal was made by Mr 
Colenso in 1875, offering to hand over his materials to 
Government, or to go on again with his work if the 
Government would grant the necessary funds To this, 
we are informed, no answer was returned, but transac- 
tions went on, more or less unsatisfactory, till at last the 
first instalment of the dictionary was sent to press, and 
published in 1898 ! 

This certainly seems a sad history, and, considcnng 
Mr. Colenso’s age, we can hardly hope that he will be 
allowed to finish this great undertaking. In the mean- 
time two Maon dictionaries have been published by 
Williams and by Tregear, but on a smaller scale , so that 
I Mr Colenso’s work may still be very useful as filling 
many a gap left by his predecessors. It is difficult for 
an outsider to form an opinion as to the rights of the 
case. Scholars are sometimes dilatory, and Govern- 
ments are sometimes stingy, and that on the highest 
principles. Personal feuds, too, are difficult to avoid 
when different parties divide the Government, and 
patronage is put into the hands of whatever party is 
in power. 

Tlie loss to science, particularly to linguistic studies, is 
very great, for by his long residence among the Maoris 
Mr. Colenso seemed highly qualified for the work which 
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he had undertaken, and which, under more favourable 
auspices, he mijfht have hnished by this time On com- 
paring some of the entries, even in this small fragment 
we come across several which are most interesting It is 
well known that the Maoris call their gods A/uat Hut 
the question is, why ’ It seems at first sight as if A/ua 
was derived from a/u, a particle expressive of many 
things Mr Colenso enumerates thirty-three meanings of 
It, one of which is an emphatic very, used also to form 
superlatives and to express extraordinary greatness, or 
anything that goes beyond everything else A/ua may 
have been derived from it, though it seems to convey 
not so much the idea of exceeding greatness as of 
being terrible Hence it is used as a name of any 
supernatural and malevolent being, a demon, and 
also of their gods, many of whom were more or less 
malevolent The most dreaded and powerful A/uaK 
were Tu, Kongo, Tane, Tangaroa, Tawktrt ma/ea, and 
IV/tiro, four of whom appear again as the gods of Hawaii, 
VIZ. Tu, Lono (Kongo), Kane (Tane), and Kanaloa 
(Tangaroa) All of these, though invoked, were hated 
and often threatened by their worshippers Idols also 
are called atua, and a number of imaginary invisible 
evil powers, genii, spooks and gnomes, go by the same 
name Atua is applied also to sickness, pain and 
death, as personified, in fact, to anything abnormal and 
monstrous, disgusting and disagreeable Natives who 
never touch pork, eels, or even mutton, call them also 
atua, in fact, anything uncanny or unlucky is atua It 
was unfoitunate that the same word should have been 
taken by the missionaries as the name of the Deity, the 
one true God, the God of the Christians This to the 
natives sounded at first like a solecism, but in the course 
of time It has lost its original meaning, and serves its 
purpose now as the name of the God of Love Mr 
Colenso would prefer Matua, Matua-pat for that purpose, 
though Afa/ua itself is but <i derivative of Atua 
One remark we should like to make in conclusion. Mr 
Colenso generally adds Maori sentences m proof of the 
meaning assigned to each Maori word Hut, al.is ' he 
gives no translations , and as the study of Maori has not 
yet been recognised in our schools and universities, much 
of the usefulness of these ptices juUtficatives is lost on 
those who consult his dictionary, however convinced they ] 
may feel that Mr Colenso has rightly interpreted them I 


THE SPIDERS OF HUNGARY 
Aranece hungarue . . consertpta a Cornelto Chyzer et 

Ladtslao Kulcsyhski Vols. i.-ii. (Budapesth 1891- 
1897) 

O WING to the homogeneous character of the fauna 
of Central Eufope, this work, although purporting 
to deal merely with the spiders of Hungary, forms an 
admirable basis for the study of the species that in- 
habit the rest of the continent The determination of 
the sjwcic} occurring m the area over which the authors’ 
researches have extended, has of necessity involved a 
comparison between them and the species previously 
recorded from Scandinavia, Prussia, (»reat Britain and 
France by Clerck, Westring, Menge, Koch, Blackwall, 
Waickenaer, Simon and others. The fact that so many 
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naturalists have worked more or less independently, 
sometimes indeed contemporaneously, at the spiders of 
their respective countries has unavoidably caused a great 
deal of clashing m the specific nomenclature , and the 
endeavour to clear away the resulting confusion certainly 
forms the most difficult part of the labours of an author 
who attempts at the present time to monograph the 
spiders of any area in Europe. It is evident that Dr 
Chyzer and Prof Kuli zyiSski have in nowise shirked 
their duty in this respect , and although it is improbable 
that their efforts have met in every instance with the 
success they deserve, it would be unfair to lay to then 
charge the blame for any failures that may hereafter 
come to light Kather must the responsibility rest with 
those of their predecessors and contemporaries who, 
especially w'hen dealing with the more obscure species, 
h.-ive failed to realise the impoltance of setting aside, as 
a standard for future comparison, one typical example 
out of a series of specimens upon which a description 
was based, or have regarded subsequently and, as results 
ha\c shown, often wrongly identified examples as of 
equal importance to the one upon which the species was 
originally established 

Of the excellence of the book as a whole the names 
of the authors is sufficient guarantee A passing woid of 
praise, however, must be bestowed upon the method in 
which the specific and generic diagnoses arc dealt with, 
since It IS a method which might with advantage be 
imitated by all systematic workers who wish to lighten 
the labours of those that come after them The 
characters of the species and genera are set forth in 
tabular or synoptic form, so that they may be readily 
comprehended, and so that a spider of unknown affinities 
may be rapidly identified, even by a student unfamiliar 
with the taxonomic features of the f.imily to which it 
belongs Such tables, moreoxer, have the further ad- 
vantage of inspiring tonfidence in the ability of an 
author, since they bear witness to the gift of the scientific 
faculty of analysis, the absence of which too often renders 
abortive the efforts of many a systematic zoologist 

Since the families to which the spiders enumerated 
belong arc not diagnosed, it may be supposed that these 
volumes are not intended for the use of beginners, 
but only for those who have mastered the first prin- 
ciples of the classification of the Aranea.' This is, I 
think, an omission which somewhat impairs the value 
of the work One page, or, perhaps, two pages at most, 
might with great advantage and but little trouble have 
been devoted to a tabular repiesentation of the groups of 
this rank, exactly as has been done in the case of the 
genera and species Unfortunately it is quite the fashion 
amongst arachnologists to fight shy of such a task 

Another slight blemish, in my opinion, is the adoption 
of such tenns as Misuinenoidie and Calommatoidai for 
the older and better known Thomisida; and Atypid.u 
respectively The former, and others that could be 
named, were introduced by Dr Thorell for re.isons that 
appeared inadequate to most of his contemporaries 
Happily they have been recently abandoned by the 
author to whom they owed their existence, and but for 
their reappearance m the present case would by this time 
in all probability have dropped into merited oblivion. 

Thiji, however, is aftei all a matter of very little 
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moment, and cannot be said to affect adversely in any 
degree the purpose that the volumes were intended to ] 
fulfil. If to what has already been said in their favour, 
it is added that they are illustrated with fifteen litho- 
graphic plates containing over one thousand figures, it 
will be evident that Dr Chyzer and Prof. KulczyAski 
have produced a work which will take rank as one of the 
most important contnbutions to our knowledge of 
European spiders that has appeared this century. 

R. I PococK 


OUR BOOK SHELF. 

Electrodynamics • The Direct Current Motor. By C. A 
Carus-Wilson, M A , late Professor of Electrical 
Engineering, McGill University, MontreaL Pp 298 
(London Longmans, Green and Co, 1898.) 

In no department of applied science has advance in the 
last few years been more striking than in the application 
of the continuous current motor to traction purposes 
This rapid advance has, however, until quite recently 
been ratWr in the United States, in Canada, and on the 
Continent, than in our own country The appearance of 
this book by Prof Carus-Wilson, of the McGill Uni- 
versity, dealing with those problems which face the 
electrical engineer when deciding upon the choice of 
motors, is therefore singularly opportune 
The growth of our great towns has brought about an 
ever-increasing demand for rapid transit combined with 
frequent stoppages In all the new schemes for under- * 
ground electric railways in London an attempt is being 
made to combine these two opposing requirements The 
starting torque or accelerating power of a motor is its 
most important merit from the traction engineer’s point 
of view Prof. Carus-Wilson lays considerable stress 
on the properties of series and shunt wound motors at 
rest before proceeding to treat of his subject in a more 
general way His graphical methods of attacking the 
various mechanical problems are veiy carefully worked 
out, and the book is illustrated throughout by a remark- 
able series of very neat and clear diagrams — some 
theoretically obtained, and others the result of experi- 
ments on the tractive force and acceleration of actual 
electric locomotives 

The author makes use of many new terms, the meaning 
of which one does not fully appreciate on a first reading 
Many expressions are used in quite an unusual sense, as, 
for example, “ magnetisation curve,” meaning a curve of 
distribution of magnetic flux The term “acceleration 
curve ” is also applied where one would be inclined to 
say “curve of velocity” These differences of language 
are, however, no doubt inseparable from the originality 
of the authors methods. 

The book, though not a large one, is yet undoubtedly 
an important contribution to technical literature. 

D K M. 

A Tnp to Venus By John Munro. Pp 254 (London : 
Jarrold and Sons, 1897 ) 

The apparent similarity between the physical conditions 
of the planet Mars and those which exist upon the earth 
have furnished several writers with material upon which 
to exercise their imaginations Many considerations 
point, however, to the earth’s twin sister, Venus, as 
possessing conditions of habitability more closely re- 
sembling those enioy^ by us than would be found on 
Mars, which fact tias given Mr Munro a text for this 
novel 

The prescription for a story on extra-terrestrial affairs 
appears to contain as essential constituents a description 
of a flying machine in which “ a new force ” is utilised, 
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a modicum of astronomical information, a few senti- 
mental episodes, and some representations of wonderful 
forms of organic life observed in the "other world” 
with which the narrative is concerned. Mr. Munro- 
departs but very slightly from this formula. The actors 
in his little drama are a gentleman who represents the 
mind of the average man and tells the story, an 
astronomer who speaks like a text-book, an inventor 
who constructs a flying machine of marv ellous efficiency, 
and a young lady whose presence naturally introduces 
into the narrative the vein of sentiment without which 
no novel is complete This is the company which 
makes the trip to Venus and Mercury, and brings back 
information as to the inhabitants of those planets and 
on various other objects and phenomena which, un- 
fortunately, astronomers have to actually observe from 
the bottom of a restless atmospheric sea 

It is perhaps a doubtful compliment to say that a 
work of fiction is instructive, but we cannot resist 
paying it in the present case. As a story Mr Munro’s 
novel IS but of indifferent quality, but as a series of 
short disquisitions upon astronomical matters, more or 
less worked into a narrative, the book is worth reading, 
especially as it possesses the ment of correctness so far 
as it goes 

The idea of the supposed inhabitants of Mars signalling 
to the earth by burning different elements, which are 
subjected to spectroscopic analysis by the astronomer of 
the party, is noteworthy, and it is a pity that the author did 
not make more of it The description of the meeting of 
the Royal Astronomical Society, given in the last chapter, 
IS a disappointing and unnecessary epilogue of the story. 

A Dictionary of Bird Notes, Sr'c By C L Hett. 

Pp 138. (Brigg Jackson, 1898 ) 

This little volume 1$ obviously intended for the field- 
observer, being bound with the corners rounded off and. 
blank pages for notes opposite the pages of letter-press. 
The author has secured the co operation of a number 
of fellow bird-lovers ; and their lomt labours have 
resulted in the production of a syllabic reproduction 
ol the notes of every British bird, which it may be 
hoped will prove satisfactory not only to themselves but 
to ornithologists in general Judging from his preface, 
the author himself appears to be confident that he has 
achieved complete success, but we fear that many 
persons would require a supplemental education before 
they are capable of appreciating the merits of his 
scheme. The correctness of many of the notes are 
self-apparent, but some are decidedly difficult of pro- 
nunciation by the uninitiated, and it is to be hoped that 
many of his readers are unfamiliar with the precise tone 
of "the snore of a drunken man,” which is given as one 
of the notes of the chaffinch. 

The glossary of popular, local, and old fashioned 
names of British birds, which forms one of the appendices, 
will certainly prove useful to young ornithologists dwell- 
ing in the provinces, and may sometimes even be a help 
to their more expenenced brethren. R. I-. 

Chemical Analysis, Qualitative and Quantitative. 

By W Briggs, M A , and R. W. Stewart, D.Sc. 

Pp X -h 128. (London W. B. Clive ) 

The pupil who uses this book ought to obtain an intelli- 
gent grasp of the principles of chemical analysis. A 
chapter on simple experiments in manipulation leads to 
chapters on the reactions of the various groups of metals 
and the acids, and these are followed by instructions for 
systematic analysis, analysis of mixtures, and volumetric 
work. The instructions are clear and concise, but, as 
might be expected from the nature of the subject, the 
book departs but little from the style of others of the 
same kind. 
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LETTERS TO THE EDITOR 
\Tk* Editor don not hold htmso^ roifiensiile for opinions *x~ 
pressod by his corrtspondtnts Neither can he undertake 
to return, or to correspond with the writers of, rejected 
nianusiripts intended for this or any othei part of Nai unit. 
No notne is taken of anonymous communications.] 

Potential Matter —A Holiday Dream 
When the year’s work is over and all sense of responsibility 
has left us, who has not occasionally set his fancy free to dream 
about the unknown, perhaps the unknowable ? And what 
should more frequently cross our dreams than what is so per 
sistently before us in our senous moments of consciousness — the 
universal law of gravitation We can leave our spectroscopes 
and magnets at home, but we cannot fly from the mysterious 
force which causes the rain drops to fell from the clouds, and 
our children to tumble down the staircase What is gravity? 
We teach our students to accept the fact and not to trouble 
about its cause — most excellent advice — but this is vacation 
time, and we are not restricted to lecture-roonv science. 

Lasage’s particles are not satisfactory , they are loo material- 
istic for the holiday mind , but I have always been fascinated 
by a passage occurnne somewhere in Maxwell’s writings, where 
I^rd Kelvin is quoted as having pointed out that two sources 
or two sinks of incompressible liquid will attract each other with 
the orthodox distance law 

Let us dream, then, of a world in w hich atoms are sources 
through which an invisible fluid is oouring into three dimensioned 
space What becomes of this fluid ? Does it go on for ever 
increasing the volume of that all<j>ervading medium which 
already Alls a vast, but not necessarily inflnite, space ? When 
we speak of the constancy of matter, we mean only the con- 
stancy of inertia, and how are we to prove that what we call 
matter is not an endless stream, constantly renewing itself and 
pushing forward the boundaries of our universe ? The concen 
tion of atoms as sources of fluid does not, however, neccssanV 
involve such a perpetual increase of sulntance, for an equal 
number of sinks may keep withdrawing the increment 
These sinks would form another set of atoms, possibly cijual 
to our own in all respects but one , they would mutually gravl 
tate towards each other, but be repelled from the matter which 
we deal with on thui earth If matter is essentially dynamical, 
and we imagine the motion within an atom to lie reversed, the 
question arises whether the reversed motion is similar to the 
original one , m other words, whether the new atom so formed 
may by a change of maition be brought into coincidence with 
the old one. And if this is not the case, we must ask ourselves 
whether the new atom will behave graMtationallv like the old 
one If atoms are sources of liquid there would be no recipro 
city, and the sinks would form another and so far unrecognised 
world But sources and sinks compel us to the supposition of 
a fourth dimension, which belongs to the domain of nightmares, 
not of dreams, and we try to shake ourselves free from the 
idea. 

I, for one, cannot quite succeed in this eflbrt, for something 
has been left behind, which is not easily got nd of, when once 
its symmetrical beauty is perceived Surely something is 
wanting in our conception of the universe We know positive 
and negative electricity, north and south magnetism, and why 
not some extra terrestrial matter related to terrestrial matter ns 
the source is to the sink, gravitating towards its own kind, but 
driven away from the sulistances of which the solar system is 
composed Worlds may have formed of this stuflT, with elements 
and compounds possessing identical properties with our own, 

' undistiiiguishable in fact from them until they ate brought into 
each other’s vicinity. If there it negative electricity, why not 
negative gold, as yellow and valuable as our own, with the 
same boiling point and identical spectral lines ; different only in 
so far that if brought down to us it would nse up into space with 
an acceleration of 981. The fact that we are not acquainted 
with such matter does not prove its non-existence ; for if it ever 
existed on our earth, it would long have been repelled by it and 
expelled from it Some day we may detect a mutual repulsion 
between diflerent star groups, and obtain a sound footing for 
what at present is only a random flight of the imagination 
Even now some might argue that we posses# some substantial 
evidence of repulsive forces In our gloriflcation of the New- 
tonian system we are apt to ov erlook some obvious fects which the 
law of gravitation fails to explain One of these is the rota 
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tional vekviiy of our solar and of many stellar systems, which 
cannot be self generated Unless we threw our laws of 
dynamics overbiird, or imagine the rolalion to have been im- 
pressed by creation, we must conclude that some outside Ixxly 
or system of bodies is endowed with an equal and opposite 
angular momentum VV’hat has become of that outside Ixidy, 
and how could it base parted company with our solar system, 
if attractive forces only were acting? Another unexplained 
fact IS found in the large velocities of some of the fixed stars, 
which, according to Prof Newcomb’s calculations, cannot be 
explained by giavitational attractions only 

The atom and the anti atom may enter into chemical com- 
bination, because at small distances molecular forces would 
overpower gravitational repulsions Large tracts of space 
might thus be filled unknown to us with a substance in which 
gravity is practically non existent, unlil hy some accidental cause, 
such as a meteonte flying through it, unstable equilibrium is 
established, the matter collecting on one side, the anti matter 
on the other until two worlds are formed separating from each 
other, never to unite again 

Matter and anti matter may further coexist in borlics of small 
mass Such compound mixtures flying hither and thither 
through space, coming dunng their journey into the sphere of 
influence of our sun, would exhibit a curious phenomenon 
The matter circulating in a comet’s orbit, the anti matter re 
pelledand thrown back into sjiace, forming an appendage which 
IS ’ways directed away from the sun Has any one yet given 
a satisfying explanation of comets' tails ! is the cause of coronal 
streamers known, and can any one look at a picture of the great 
prominence of the 18S5 eclipse, and still believe that gravita- 
tional attraction or electric repulsion is sufficient to account for 
Its extravagant shape ? But this is not a scientific discussion 
I do not wish to argue in favour of the existence of anti atoms, 
but only to give my thoughts a free course in the contemplation 
of its (»ssibility 

What IS inertia? When the atom and anti atom unite, is it 
gravity only that is neutralised, or inertia also ? May there not 
be, in fact, (Kitential matter as well as potential energy ? And 
if that IS the case, can we imagine a vast expanse, without 
motion or mass, filled with this primordial mixture, which we 
cannot call a substance because it possesses none of the attributes 
which characterise matter ready to be called into life by the 
creative spark ? Was this the beginning of tlie world ? Is our 
much exalted axiom of the constancy of mass an illusion based 
on the limited experience of our immediate surroundings ? 
Whether such thoughts are ridiculed as (he inspirations of mad- 
ness, or allowed to be the serious possibilities of a future science, 
they add renewed interest to ine cvreful examination of the 
incipient worlds which our telescopes have revealed to us 
Astrommiy, the oldest .iiid yet most juvenile of sciences, may still 
have some surprises in store May aiiH matter be commended 
to Us care ' But I must stop — the holidays are neanng their 
end — the British Association is looming m the distance; we 
must return to sober science, and dreams must go to sleep till 
next year 

Do dreams ever come true ? Arthur Sihusper 


Live Frog taken out of a Snake 

Voir correspondent. Colonel Major, may be interested to 
hear of another instance of a Batrachian returning alive from 
the stomach of a snake A grass snake of about 24 inches, 
kept in captivity, had not fed lor three weeks it was then given 
a very large specimen of the common frog, full grown , this was 
swallowed at once, in the usual way by t^ing the hind leg first 
In about an hour and a half the frog was a third of the way 
down the snake’s body Then, on the snake being plajcd with 
and handled, after some minutes the lump began to move up 
rapidly towards the head of the snake, the mouth opened and 
out slid the frog , rather off colour, and not ver> happy looking, 
but quite able to hop about m a shuffling fashion, though de- 
cidedly shaky on his legs To an amphibian imprisonment 
without air could not be very hurtful for a few hours, were it not 
for the poison of the gastric juices When the grass snake was 
left again with the frog it re-swallowed its prey. A snake will 
often lake half an hour swallowing a frog the distension of 
the jaws during the operation is extraordinary to witneas In 
ateut an hour’s time tne frog wrll lie a third of the way down 
the snake’s body Rose Haio Thomas 

Badcnweiler, August 14 
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In the ipnn^ of 1885, at Divonne les Bains, I kdled a snake, 
and on cutting it open 1 found one frog slightly decomposed and 
another frog apparently dead ; the latter recovered in about a 
quarter of an nour, and hopp^ away. H. LtNi: Roill. 

3a Prescot Street, Halifax, August 12. 

Dogmatiam on the Moon and the Weather. 

In a recent httle book, “ The Story of the Weather,” by G. 
F Chambers, I have come across one of those ex cathedrA 
statements which, 1 think, illustrate the cunous disposition of 
the mind (even the scientific mind) to circumscribe and limit 
truth "No one in his senses,” our Meteorological Office is 
quoted as saying, " can believe in the moon’s influence on the 
weather.” Is the matter, then, clear as noonday, or as an 
axiom of mathematics ? Supposing we have, thus far, no proof 
of such influence, how can we possibly be certain that no such 
influence exists, or will ever be demonstrated ? I happen to be, 
unfortunately, one of those " lunatics”, but I rather think I am 
in good company The author of the book himself, oddly enough, 
lust before approving, apparently, the above dictum, expresses 
his firm conviction (n 197) that the full moon scatters clouds ' 
(a point, however, which I cannot say I have studied) 

ABM 


Rules for Compositors and Readers. 

I N the British Printer for May and June of last year appears 
an article under the above heading, by Mr Horace Hart, 
Controller, Clarendon Press, Oxford, which, as in my case, 
may have escaped the notice of some of your readers 
On this assumption it would be as well, taking into consider- 
ation the importance of the matter to scientific men generally 
and directors of museums m particular, to ask for the views 
of others qualified to judge upon the advisability of dis 
carding the use of the digraphs ne and x in Greek words 
written in English characters, in I.atin words, and — presumably 
— in words derived therefrom, such as Coelenterata and 
Caesarean, which, according to Mr Hart, should not be 
written, a.s they usually arc, Coelenterata and Cesarean The 
importance of such a ruling cannot be over estimated in any 
museum which desires to teach and nut mislead its students — to 
say nothing of the waste of elaborate labels which the disuse of 
the digraphs entails, and these considerations must be my 
excuse for troubling your technical readers for their tmimons 

Leicester, Moniaou Browne 


" ARTIFJCIAL FOOD" 

U NDER the above title the Daily Chronicle of Friday, 
August 5, prints a telegram from its Vienna corre- 
spondent announcing the synthetic preparation, by Dr 
Leon Lilienfeld, of albumen having “ absolutely the same 
nourishing qualities as found in that which is obtained 
from organic beings ” Such a synthesis would undoubt- 
edly mark an epoch both in chemistry and physiology, 
but unfortunately for those who ha\e attacned undue 
importance to Dr. Lilienfeld’s announcement, the data 
given in the sensational telegrams, if correct, were 
suflficient to show that, whatever he might have achieved 
he had certainly not obtained the substance commonly 
known as albumen It is enough to point out that with 
the materials employed, the artificial product could not 
contain sulphur, which, at any rate up to the present, is 
regarded as an essential constituent of albumen 
The report of the International Congress of .\pplied 
Chemistry, given in the number of the Chetmker Zeitung 
(xxii 644) just to hand, includes a short account of Dr. 
Lilienfeld’s paper Translated it runs — 

“Dr Lilienfeld gave a very interesting account of the 
artificial synthesis of albuminous substances {Et'weiss- 
korter) It has been found possible to prepare pepton 
hydrochlonde by the condensation of phenol and glycocoll 
with phosphoric oxychloride ; thus obtained, it gives all 
Ae reactions of the albuminoids The lecturer expen- 
mentally demonstrated the preparation and properties of 
the new compound By previous conversion into the 
KO I VOL. s8l 


sulphate and decomposition of the latter, the free pepton 
can be obtained, and resembles, both in its chemical 
and physiological behaviour, the natural pepton from 
albumen The analytical data corresponded with those 
given by natural pepton ” 

From this it is evident that Dr Lilienfeld claims not 
the synthesis of albumen, but that of pepton, a digestion 

? roduct of albumen, which, in spite of the statements of 
lenninger and others, does not seem so far to have 
been reconverted to its parent substance. In the absence 
of exact details, it is impossible to say how far the claim 
to the synthesis of pepton is justified, but it may be as 
well to recall previous work in the same direction 
Griniaux published in the Comptes rendus, about 
fourteen years ago, several papers on the formation of 
colloids from inorganic materials Among others he 
obtained two (i) by heating meta-amidobenzoic acid 
with phosphorus pentachlonde, and (2) by the action of 
ammonia on solid aspartic anhydride heated at 170°. 
Although It was not to be expected that albumen would 
be obtained from such materials, it is remarkable how 
close was the resemblance between these colloids and 
the proteids when judged solely by their reactions 
A little later Srhutzenberger attempted the synthesis 
of proteids from the products of their decomposition He 
had been engaged for some years on the study of the 
roducts of the hydrolytic decomposition of albumen by 
ariuni hydrate solution at varying temperatures Among 
the substances obtained were various amido-acids of 
both the fatty and the aromatic series He therefore 
dehydrated a mixture of these acids and urea with 
phosphoric anhydride, hoping thus to reverse the hydra- 
tion process Without giving details of the method 
employed, it is sufficient to say that he obtained a colloid 
which gave the reactions usually considered diagnostic 
of a protcid 

In 1897 Dr J W. Pickering (in continuation of a series 
of papers published in conjunction with Prof Halliburton 
in the Journal of Physiology) contributed an interesting 
papier to the Royal Society’s Proceedings (NaTURK, 
■S97> 34i)> It which, besides confirming Grimaux's results, 
he added many valuable observations of his own 
Among the most remarkable of these is the fact that the 
colloid obtained from aspartic anhydride is digested by 
pepsin hydrochloric acid, and then gives the colour re- 
actions for pepton, and, further, that it closely resembles 
the nucleo-proteids in its physiological action 

Dr Pickering, moreover, greatly extended Grimaux’s 
work, and prepared several new colloids, such as one 
from a mixture of tyrosine, biuret, and phosphorus penta- 
chloridc, a second from para-amidobenzoic acid and 
phosphorus pentachlonde, and a third from alloxan, 
meta-amidobenzoic acid and phosphoric anhydride 
These, together with several others, gave the reactions 
of the proteids, coagulated at definite temperatures, and 
produced intravascular coagulation of the blood Still 
more noteworthy is the fact that according to the author 
they are optically active, like the natural proteids 
Should this statement be confirmed, these would be the 
first optically active substances produced directly from 
inactive matenals As this feat has hitherto been 
regarded by chemists as improbable, if not impossible, 
these colloids are certainly worthy of closer investigation 
from this point of view 

Dr Lilienfeld, too, has synthesised a substance giving 
the reactions of a proteid by condensation of a base 
which he called biuretdimethylene, with different amido- 
acids. It should, however, be noted that these workers, 
so far, have not claimed that the products obtained 
were actually proteids, but only that they bore a stnking 
resemblance to them ; and in this they were doubtless 
correct 

It IS well known that the so-called “ tests ” applied to 
the detection of a proteid are purely empirical. Such 
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colour tests as Millon’s, nitric acid, &.c , have no real 
value ; the colour developed may be due to the proteid 
molecule as a whole, but more probably to some de- 
composition product, and, as already mentioned, some 
colloids which bear no relation to actual proteids give 
reactions considered characteristic of these substances 
Again, the peptons in their reactions strangely recall the 
alkaloids, especially in the precipitates they give with 
mercuric chloride, potassium periodide, phosphotungstic 
and phosphomolyodic acids, &c , while elementary 
analysis is of little value, as all the proteids give very 
similar figures, which in nowise indicate the striking 
differences met with in their physiological behaviour 
When, in addition, it is remembered how extremely 
complex and mobile the proteid molecule must of 
necessity be, and the readiness with which changes in 
Its constitution are brought about, something more than 
a few empirical colour and physiological tests will be 
required to convince chemists that pepton has been 
actually synthesised Dr Lilienfeld’s results evidently 
need further investigation, and in the meantime the 
uuestion raised by his announcement is distinctly one 
that calls for suspended judgment 

Su)Nt\ Wjiliwison 


THE TOXICITY OF EEL-SERUM, AND 
FURTHER STUDIES ON IMMUNITY 

T he investigation of poisons, both bacterial and 
animal, has been pursued w ith such enthusiasm in 
so many parts of the world during the past decade, and 
the public have been brought into such close touch uith 
some of the practical applications which have followed in 
the track of these investigations, that the term toxin and 
anti-toxin, unknown in the days of Dr Johnson’s colossal 
dictionary, may now without exaggeration be said to 
form part of the vocabulary of every wtll-ordercd 
household 

But whilst the more striking beneficent results obtained 
in the study of immunity have become public property, so 
to speak, a mass of important and most interesting re- 
searches remain concealed from the layman’s mcw, locked 
away, as far as he is concerned, in the pages of divers 
scientific journals 

Of such researches we may rite those which have re- 
legated the blood-serum of eels to the category of 
poisons This remarkable discovery was made as long 
ago as the year 1888 by A Mosso,* of lurin, who 
found that the serum of eels, when subcutaneously and 
intravenously inoculated into animals produced fatal re- 
sults, although It was quite harmless when introduced 
per os. Half a cubic centimetre of eel-serum inoculated 
into a dog weighing 14 lbs killed the animal in seven 
minutes , and Mosso obtained similarly lethal results m 
the case of rabbits, guinea pigs, frogs, and pigeons 
But little further attention appears to have been paid 
to this subject until Calmette,* in 1895, and Phisalix,’ in 
1896, carried out further expenments on the toxic 
character of such serum from an immunising point of 
view, and this year we have had quite a crop of memoirs 
on eel-serum treated from various sides, and our in- 
formation IS consequently greatly extended concerning 
both the character of this poison and us antidote 

It appears that the toxic effect of this eel-serum varies 
according to the manner in which it is introduced into an 
animal, and the different quantities required to produce 
lethal subcutaneous, intravenous, and intrapentoneal in- 
oculations respectively have been elaborately determined 
by Maglieri,* who states that for every 2-lb weight of 
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rabbit employed from 02 to 025 c c of serum is required 
in intravenous inoculations, 4 to 43 c c in subcutaneous 
inoculations, and 20 to 25 c c in intrapentoneal inocula- 
tions H^ricourt and Richet' mention that in their 
experiments i c c intravenously introduced was fixed as 
the lethal dose of serum for a rabbit weighing 4 lbs 

Wehrmann,* however, remarks that it is in reality very 
difficult to lay down a general law as to the exact quantity 
of this serum which will 1 onstitute a fatal dose, for it not 
only varies in toxic strength at different tunes of the year,, 
but in eels of different origin , and it is, therefore, neces- 
sary to determine the toxic value of such serum each 
time a fresh supply is collected 

Before passing on to the experiments which have been 
earned out on modifying the lethal activity of this eel-serum, 
and on artificially protecting animals from its toxic action, 
we may refer to some interesting investigations made by 
Maglieri (/«c ct( ) to ascertain whether such serum is 
endowed with any bactericidal properties For this pur- 
pose tubes containing eel-serum were inoculated with 
colon bacilli (H coh communis), cholera vibrios, and 
dipththeria bacilli respectively . after different intervals 
of time, varying from fifteen minutes up to twenty-four 
hours, gelatine and broth tubes were inoculated from all 
the serum-tubes In every case a positive result was 
obtained , that is to say, growths of the three different 
microbes employed subsequently appeared m all the 
gelatine and broth tubes, indicating that, however lethal 
this eel-serum may he in regard to animal life, these 
minute vegetables— or, at any rate, the three varieties 
above mentioned— enjoy a natuial immunity from its 
toxK action 

The quantity of blood which is procurable from even a 
large eel weighing about 5 lbs is very small, never more 
than 25 cubic centimetres, and this only yields from 
10 to 12 cc of senim, whilst in the tase of vipers a 
rel.-itively laige quantity of blood is obt.ained This eel- 
scrum, according to Wehrmann, can be kem in a fit 
experimental condition for two weeks if stored over ice 
and in the dark, but Maglieri states that its toxicity 
declines gradually after the eighth day of its collection, 
even when protected from light 

As regards the artihcial modification of the lethal 
properties of eel-serum, U Mosso,'’ a brother of the 
Mosso already referred to, mentions, amongst other 
devices, that heating the serum to from 68^ to 78" C 
removed its toxic character I’hisalix {/oi at) also 
found that heating it to 58° C for a quaiter of an hour 
destroyed its toxicity, and that such heated serum was 
capable of endowing animals with immunity towards 
ordinary eel-serum, this immunity being, however, of a 
very transitory character Wehrmann found that ex- 
posing It to this temperature for a quarter of an hour 
removed the greater portion of us toxic powers, and 
when animals were inoculated with serum thus treated, a 
somnolent state, sometimes accompanied b> a depression 
of temperature, followed, but that they recovered their 
normal condition at the end of from two to three houis, 
having meanwhile acquired a certain degree of immunity 
from the effect of ordinary eel-strum inoculations, which 
was retained for three days Maglien found that pre- 
serving cel-serum at a constant temperature of only 37’ 
C. for the space of twenty-four hours was sufficient to 
greatly modify its toxicity Very interesting is the ob- 
servation recorded by Wehrmann that by subcutaneously 
inoculating anti-venomous serum * into eels the toxicity 
of their blood is considerably reduced Thus an eeV 
weighing about half a pound was inoculated with 5 cubic 
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■centimetres of anti-venomous serum, after twenty-four 
hours It was killed, and instead of ‘a cc of serum 
-sufficing to kill as usual a gijinea-pig, '4 c c. of this par- 
ticular eel’s serum was required. 

In this connection we may quote an observation of 
•Calmette’s,* made in the course of his classical experi- 
ments on the toxic character of the blood of venomous 
serpents, that the toxicity of the blood of such reptiles 
may be entirely remoied by inoculating them with anti- 
venomous serum Thus a large specimen of the naja 
Jnpudtans received a series of anti-venomous serum 
inoculations, and two weeks after the last inoculation it 
was killed, and its blood was found to have lost all its 
<oxic character,^ whilst that of another untreated naja 
tnpttdians exhibited its customary complement of lethal 
qualities 

It would be interesting to determine in the case of 
eels and vipers the relative quantity of anti-\enomou 3 
aerum which is required to remove the toxicity of their 
hlood respectively, for, curiously, the blood of eels is 
three times more toxic than that of vipers , and whilst 
the blood of eels acts as a preventive, protecting an 
Animal from the lethal action of vipers’ blood, the latter 
has no correspionding power to protect an animal from 
the fatal effect of eels’ blood. 

Of great interest are the numerous investigations 
•which nave been carried out by Wehrmann to ascertain 
the action of various other serums as well as biles of 
different origin upon this eel serum \nti-venomous 
aerum, it appears, acts as an antitoxin towards eel- 
serum, for It not only protects animals from a subsequent 
otherwise fatal dose of eel-serum, but if administered 
«ven after the eel-serum has been mtroduced into the 
animal, it nullifies its effect, and the animal lives, 
whilst It also neutralises the action of eel-serum outside 
the animal’s body tn vtiro Different varieties of serum 
did not, however, all operate as successfully as anti- 
venomous serum For example, anti-teranic serum pro- 
duced no effect ujwn the toxicity of eel-serum , neither 
did the normal serums of horses and rabbits Anti- 
diphtheritic serum, on the other hand, acted as a pre- 
ventive, and also neutralised the toxicity of ecl-scrum 
in Vitro, but was not endowed with any curative power 
in respect to its toxic action 

Wehrmann has next studied the effect produced by 
bile derived from eels, from oxen, and from vipers, not 
only on the toxicity of eel-serum, but also on that of 
viper-serum and viper- venom Now Fraser {British 
Medical Journal, July 1897) has recently asserted that 
(he bile of serpents and other animals is antitoxic as 
regards serpent- venom, that it not only has a neutralising 
action tn vitro, but that it has also a distinct, although 
feebly marked, curative power in respect to this \enom 
Fraser mentions the interesting fact, in support of his 
observations, that in some countries the natives have a 
practice of administering the bile of a serpent to people 
who have been very badly bitten by poisonous snakes 

According to Wehrmann, viper-bile has a preventive . 
as well as neutralising action with respect to viper- 
venom , but he does not say that he has found it to possess, 
as Fraser has done, a curative power This viper-bile 
has also a preventive and neutralising action as regards 
the toxic properties of viper-serum and eel-serum 

Ox-bile, on the other hand, was found to possess no 
antitoxic action in the doses employed by Wehrmann 
on viper-venom, neither was it endowed with any pre- 
ventive or curative powers in respect to eel-serum. 

Eel-bile, again, was devoid of all preventive or cura- 
tive powers in regard to eel-seruin and to viper-venom 
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It was able to neutralise the toxicity of both these toxins 
in Vitro, and had a greater degree of neutralising power 
in respect to the venom than to the eel serum. Thus, 
according to Wehrmann, the biles he has employed are 
not endowed with strictly antitoxic powers, as was claimed 
for serpent-bile by Fraser, but act apparently as a diges- 
tive more than anything else upon the serums and venoms 
with which they ate mixed 

We now come to the experiments which have been 
carried out on the artificial production of immunity in 
animals from the toxic action of eel-serum. 

Although heated eel-serum can afford protection to 
animals, yet immunity thus acquired, as we have already 
seen, is of so temporary a character that this method is 
not, as a rule, employed. The plan usually adopted by 
investigators consists in inoculating increasingly large 
doses, either intraperitoneally or intravenously, of 
ordinary eel-serum into the animal it is desired to render 
immune By this means Maglieri and Wehrmann have 
both succeeded in immunising rabbits against the effects 
of ten, twelve, up to twenty (Maglien) otherwise fatal 
doses of toxic eel-serum The period over which the 
treatment has to be extended is somewhat lengthy before 
the requisite stage of immunity is reached. Thus, about 
three months must elapse before a rabbit’s serum has 
acquired the degree of protective power to render it of 
use for experimental purposes H^ricourt and Richet 
have succeeded also in immunising a dog against eel- 
serum, and have obtained a protective serum from this 
animal 

According to Wehrmann, the serum of a rabbit im- 
munised against eel-serum acts both as a preventive and 
curative with regard to the serum of vipers, and to the 
serum of eels, as well as to the venom of vipers This 
observation supports the opinion frequently expressed by 
Calmette in his memoirs, that the idea of the specific 
character of toxins and their antitoxins is not justified 
by experiment , that, on the contrary, the serums of 
animals immunised against one poison may be, and 
frequently are, curative as regards other poisons 

It will be remembered, however, that Calmette’s asser- 
tion, that the serum of an animal which had attained a 
high degree of immunity against cobra venom was 
equally valuable as a remedy against the poison of all 
snakes, has not been supported by other observers ; for 
as regards the venom of the Indian daboia, for example, 
Cunningham,* of Calcutta, has found that Calmette's 
serum is inoperative, and therefore useless. 

C J Martin, of Melbourne,’ has still more recently 
tested Calmette’s serum for antidotal action m the case 
of the venom of the tiger snake {Hoplocepkalus curtus) 
and the venom of the black snake {Pseudeckis par- 
phyriacus), and in the matter of both these venoms he 
obtained no antidotal action with Calmette’s serum 

Some interesting experiments were also made by 
Martin to ascertain if Calmette’s serum possessed anti- 
dotal action in respect to one of the two proteid con- 
stituents to which, according to Mitchell and Reichert,* 
the venoms of snakes are supposed to owe their poisonous 
properties Apparently, if the serum is introduced under 
the most advantageous circumstances, i,e. injected in 
considerable quantities directly into the circulation before 
the poison (in this case one of the proteids separated out 
from the venom of the Australian tiger snake is inocu- 
lated), the serum exhibits decided protective properties , 
but the immunity thus produced is so slight, that 
Martin IS of opinion that it is practically valueless as a 
remedial agent, even against one only of the poisonous 


" Sclenllilc Memoirt, by Medical Offleem of the Army of India," vol lx., 

" The Curative Value ofCalmene'e Anti-Vanomoue Serum in the Treat- 
nl of Inoculation! with the Poinoni of Auitrallan Snakee " (Initrcttmiml 
MtdUatJaur»al of Auitrahuta, Koran \tgii)- 
* “Reeeaichce upon the Vanomi of PoleonotuScrpenu" (“ Smilittoalan 
ilribution to Kjiowledga," vol. xxvi., iBU) 
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constituents of this venom. It is only just to Calmette 
to add that Martin’s criticism, of coarse, only applies to 
the serum as he was able to obtain it as im^rted into 
Australia , and Martin himself is careful to add that the 
specimens he had access to were only possessed of very 
feeble powers 

Wehrmann’s valuable memoir, to which we so fre- 
quently have referred m the forej^oing brief return/ 
of some of the latest contributions to the ever- 
increasing domain of preventive medicine, is a record 
of experiments carried out under the inspiration of 
Calmette in the Institut Pasteur at Lille ft is full of 
expiCnmental data, and no attempt is made to formul.ite 
theories on the facts recorded, only at the close the fol- 
lowing suggestion is to be found — “ Enfin nous voyons 
que les scrums des animaux immunisds centre I’un quel- 
conque des poisons que nous avous dtudids sout frdquem- 
ment curatifs li I'dgard des autres. 

“ Ces phdnomdnes d’action rdciproque preventive, 
neutralisante tn vitro et curative, apportent un argu- 
ment dc plus en faveur de la ihdorie celliilaire de 
rimmunite . 11 faut bien en conclure que la notion 

de spidcificite des toxines et des sdrums antitoxiques cst 
loin d’etre aussi etroite qu’on I’avait cru jusqu’k ces 
demiers temps ” G C Frankiand 


they were carefully registered , and during these intervals, 
when attention was distracted from the sky, many 
Perseids must have escaped my notice 1 think that one 
observer might have counted quite ?o meteors per hour 
in an uninterrupted view of the sky on the night of 
August II 

1 endeavoured to ascertain the position of the radiant 
point as precisely as possible, and obtained it at hourly 
intervals from the best observed paths in the region im- 
mediately surrounding it The results were as follow — 

Radiant 

h h 

Aug. II, to to II 47-1- S8 21 meteors 

,, II to 12 464 -f 58 22 ,, 

„ 12 to 13 46 -I- 57 20 „ 

„ 13 to 14 46 + 574 18 „ 

The mean is at 46” 4 -(- 57° 6, which I believe is well 
within 1” of probable error The centre was defined 
with tolerable sharpness, for all the registered paths 
intersect within an area of .about 4" diameter 

-Some conspicuous meteors were observed during the 
night, though no really large fireballs appealed. It may 
be advisable to give the apparent courses of the brighter 
objects, for some of them must certainly h.ive been seen 
by other observers, many of whom were watching the sky 


THE RECENT PERSEID METEORIC 
SHOWER 

'T'HIS display appears to have been of rather a special 
character on August ii, and to have attracted a 
considerable amount of attention At any rate, during 
the thirty years in which 1 have witnessed returns of the 
shower, 1 have never known it to have been so generally 
observ^ Many people, quite unaware that such a 
phenomenon was in progress, on looking up and admiring 
the singular beauty of the night, noticed the meteors 
They were so numerous and occasionally so brilliant 
that they were watched for a considerable time 
Usually the maximum of the shower occurs on August 
10, but on that date the atmosphere was, on the whole, 
unfavourable this year, and at the majority of stations 
not many Perseids appear to have been observed The 
following evening came in under vastly improved con- 
ditions, the stars shone with remarkable lucidity, and it 
was quite an ideal night for the observation of meteors 
To this circumstance, and to the fact that the shower 
was really a strong one, perhaps coming a little later 
than usual, is to be ascribed its marked prominence 
In the twilight at 8h 58m a splendid meteor brighter 
than Jupiter was seen in the .S .S W. sky, moving very 
slowly and almost horizontally westwards amongst the 
stars of Ophiuchus and Serpens It threw off a thick 
tram of yellow sparks, but, when near » Serpentis, the 
nucleus, after a sudden accession of brilliancy, collapsed, 
and I thought the whole thing had vanished until, in the 
same direction of motion, a star-like fragment ^came 
visible and travelled some 8’ further it moved very 
much slower than the earlier and brighter part of the 
meteor had done, and looked like a mere spark sailing 
along on the wind. This meteor was also observed at 
Slough and other places, and it will be possible to obtain 
some interesting deductions respecting it. It was mani- 
festly not a Perseid , its leisurely flight being directed 
from the region of Pisces and Aquarius. 

At 10 p.m. I began watching the eastern sky, and im- 
mediately found that the Perseids, with their swift 
motions and phosphorescent streaks, were in strong 
evidence. During the 4^ hours ending 1 30 a.m. on 
August 12 I saw 106 of them, but I believe that a con- 
tinuous watch of the sky would have enabled twice this 
number to have been counted. Whenever Bright meteors 
appeared, or others were observed with great exactness, 
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With the exception of the first, all these were Perseids. 

It IS satisfactory to note that reports from other quarters 
show that the display was very successfullv observed- 
Prof Hcrschcl, at Slough, describes the rate of appear- 
ance and general brightness of the meteors on the night 
of August II as considerably greater than on other dates,, 
and mentions having mapped 80 observed paths between 
lo^h and I4h Four of the Perseids obseived at Bristol' 
were also recorded by him at Slough, and he finds their 
radiants very definitely and distinctly marked at about 
46° -t- 58"' 

At Pans, It appears that very favourable conditions- 
prevailed on August 10, so that Mile Klumpe, at the 
Observatory, succeeded in obsei ving 200 shooting stars- 
The display is stated to have begun at sunset and to have 
continued with “amazing rapidity ” until sunrise. It is. 
estimated that altogether at least 6cx>.sbooting stars were 
noticed W F Dfnning 


NOTES. 

Tub proposal made at the Toronto meeting of the British 
Association last year, for a marine biological station m the 
Dominion of Canada, is taking practical shape Such a pro- 
posal has been in the minds of Canadian biologists for many 
>ears, and Prof. Prince, the Dominion Commissioner of 
Fisheries, reported at length upon tlie necessity for such a 
marine station for Canada m the Marine and Fisheries Blue 
Book, 1894, and the Royal Society of Canada also urged the 
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importance of the matter , but it was not until the British 
Association appointed a Committee consisting of Prof. E E 
Prince (Ottawa), Chairman j Prof Penhallow (Montreal), Secre- 
tary I and Prof. A. B. Macullum (Toronto), Prof. John 
Macoun (Ottawa), Prof Wesley Mills (Montreal), Prof. E. 
W MacBride (Montreal), and Dr W T Thiselton Dyer, 
that active steps were taken to carry cut the scheme An 
influential deputation waited upon the Hon Sir Louis Davies, 
Minister of Marine and Fisheries, in April last, and during the 
recent session of the Canadian Parliament a vote of 3000/ 
was practically sanctioned, 1400/ being granted for the year 
1898-99 A Board of Management has been chosen as follows 
Prof. E E Prince (nominated by Sir Louis Dasies to represent 
the Department of Marine and Fisheries) to act as Director, 
Profs. Penhallow, MacBride (McGill University), Ramsey 
Wright (Toronto Univeraity), L H Bailey (New Brunswick 
University), Rev F A Huart (Laval University, Quebec), 
and members from (Queen’s University, Kingston and Dalhousie 
Umversity, Halifax, Nova Scotia. 

In the death, on August 7, of Prof James Hall, of Albany, 
the United States loses us most distinguished geologist at the 
ripe age of eighty seven Born at Hingham, Massachusetts, on 
September 12, i8n, James Hall liecame attached to the study 
of natural history in early life, and gained much instruction 
at the Polytechnic Institute at Troy In 1836 he was appointed 
■one of the geologists on the Cadastral Survey of the Stale of 
New York, and was charged later on with the paltcontological 
work. Eventually he became State Geologist and Director of the 
Museum of Natural History at Albany. His published papers 
date from 1S36, and he is the author of numerous rejxirts on 
•the geology and palceontology of various portions of the United 
States and Canada His chief work has been the description 
■of the invertebrate fossils of New ^ ork, a work compnsing 
■eight quarto volumes published 1847-94 Forty years ago he 
was awarded the Wollaston Medal by the Council of the (.eo 
iogical Society of London, and it was then (Minted out how he 
had shown that the organic remains of the earlie.st rocks in 
America bore strong resemblance to those of this country '1 en 
years previously (1848), he had been elected a I'ortign Member 
of the same Society. Prof. Hall was a man of great energy and 
untiring industry, and only last year he journeyed as far as St 
Petersburg to take part in the meeting of the International 
Geological Congress 

An appeal which should be given the active and generous 
■support of the scientific world has been made by Dr F T 
Bond, of (.Tioucester, Secretary of the Jenner Society The 
Vaccination Bill, which received the Royal Assent on Friday 
last, makes it incumbent U|K>n those who believe in vaccination 
to establish an organisation which will systematically defend it 
:against the assaults of anti-vaccinatists. “ It was to carry on 
this work ” (explains Dr Bond) “that the Jennet Society was 
established mote than two years ago, in the year of the Jenner 
■centenary, both as a memorial of that great investigator and as 
* means of meeting the agitation against vaccination which the 
Anti Vaccination league had for so many years lieen, without 
opFKMition, carrying on During that time the Society has dis- 
tributed a large amount of literature ; it has procured the 
insertion m newspapers In all parts of the country of some 
hundreds of articles and letters in reply to the correspondents 
whom the Anti-Vaccination League maintains to disseminate 
Its views ; It has organised two important manifestoes on the 
subject 0/ vaccination, one from the medical officers of health of 
the country, and the other from the county of Gloucester, and 
It has done its best to promote the emendation of the Vaccina- 
tion Bill. Want of ftinds alone restricts its efforts. It has a 
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la^e amount of instructive material ready for publication and 
circulation, which it cannot bring forward for want of'means, 
and if It had not been for the liberality of the representatives of 
the medical profession it could not have carried pn its work at 
all If that work is to be maintained and extended, as it ought 
to be, the non-medical public must support it with at least as 
much liberality as the opponents of vaconation have hitherto 
subsidised the Anti-Vaccination I.eague ’’ It is to be hoped 
that this apjieal will meet with every encouragement, so that 
the Society shall be able to make its operations felt over an 
extensive field 

Thk fiftieth anniversary of the foundation of the Amencan 
Association for the Advancement of Science will be held next 
week at Boston The meeting promises to be a very successful 
one, and a large number of papers have been received for read- 
ing in the various sections The general programme has already 
been described in NArURR (July 7), but a few new items may be 
referred to here In the Section of Chemistry the papers will 
be taken in groups as follows — Analytical Chemistry, led by 
Dr I‘ Dc 1 ’ Kickats, Columbia University; Teaching of 
Chemistry, Dr F P Venable, University of North Carolina , 
Inorganic Chemistry, led by Dr H L Wells, Yale University , 
Organic Chemistry, Dr Ira Remsen, Johns Hopkins Uni- 
versity , Physical Chemistry, Dr T W Richards, Harvard 
University; Physiological (Chemistry, led by Dr. E. E. Smith, 
New York , Agricultural Chemistry, led by Dr. H A Weber, 
Ohio University , Technical Chemistr)’, Dr N. W Lord, 
Ohio State University The Section of Mathematics and 
Astronomy is to be favoured with the following reports on recent 
(irogress (accompanied with statements of some of the " stand- 
ing problems”), prepared on the sjiecial invitation of theolficers 
and committee, “ with a view to obtaining at this anniversary 
meeting such a survey of the field as may lead to a possible co- 
operation of effort” Report on the recent progress in the 
dynamics of solids and fluids, by Dr Ernest W Brown , 
report on theory of invariants— the chief contributions of a 
decade, by Prof. Henry S. White , Report on the recent 
progress in the mathematical theory of electricity and mag- 
netism, by Prof Arthur G Webster ; Rejxirt on the modern 
group theory, by Dr G A Miller j meteorology from a 
mathematical and physical point of view, by Prof Cleveland 
Abbe There will be several joint meetings of sections for the 
discussion of subjects of mutual interest, and every effort is 
being made to make the meeting worthil) commemorate the 
Association's jubilee, and at the same time advance the interests 
of science in the United Stales 

The retirement of Prof J R Eastman, of the United States 
Naval Observatory, is announced in Setente Prof. Eastman 
has been continuously connected with the observatory since 
1862. 

The death is announced of M J M. Moniz, known by his 
investigations of the natural history of Madeira, where he died 
on July II at the age of sixty-six. 

Dr William Pepper, of Philadelphia, the author of many 
works on medical and other scientific subjects, died a few days 
ago. Dr Pepfier was prominent in many of the public institu- 
tions in Philadelphui, and did much to assist scientific, educational 
and medical progress in that city. 

We regret to see the announcement of the death of Mr. 
J A R Newlands, to whom belongs the credit of the discovery 
of the periodic relations between the atomic weights of the 
elements In the year 1887 Mr. Newlands was awarded the 
Davy Medal of the Royal Society in recognition of his work. 
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Thb death it «nm)unced, at Oran, of a distinguished French 
mining engineer. M Pomel He was professor of geology at 
the Algiers Scientific School, director of that school from 1883 
to 1888, and eit-president of the French Geological Society 
M. Pomel leaves a number of spiecial works, among which may 
be mentioned " Le Sahara” and “ La Carte G^ologique de la 
Province d’Oran ” 

Thb young male giraffe from Senegal, which was one of the 
latest additions to the menagerie in the Zoological Society’s 
Gardens, has just died. This rare animal cost the large sum 
of 900/. 

A Rbuter telegram announces that the screw schooner 
Godthaab sailed from Copenhagen on Wednesday morning for 
Angmagsahk, in East flreenland, with an expedition under 
First Naval Lieutenant Amdrup The expedition, which has 
been fitted out by a scientific institute at a cost of 150,000 
kroner, is provisioned for two years Its object is to explore 
the last coast of Greenland lietween the G6th and 70th degree 
north latitude, with Angmagsahk as its starling point 

During the latter part of the last, and the beginning of the 
present week, some high shade temperatures have been recorded 
over the southern and central parts of EngUnd. The weather 
conditions have been generally anti cyclonic, the barometer 
standing at about 30 S inches over the ea.stern half of the Baltic, 
and exceeding 30 inches over the Continent and the south cast 
of England, with very lillle differences in the tendings over con 
siderable are-as On the lalh the shade temperatures at several 
stations varied from 80” to 85°, and these readings have been 
since reached or exceeded, 87“ having been registered on several 
days in the neighbourhixid of London, while in the sun’s rays the 
thermometer has exceeded 140° During the night of the 15th 
and l6th i sharp thundcrstomi occurred over the south entstern 
parts of England and m Yorkshire , but the rainfall reported to 
the Meteorological Office was nowhere heavy, the greatest 
amount (o 4 inch) being registered in Yorkshire 

A NSW genus, Ltmntcarpus, has been founded by Mr 
Clement Reid for the fruit of an aquatic plant, which occurs 
throughout the Oligocene strata of the Hampshire Basin (Journ 
Lmnean Soc , vol xxxiii ) The type specimens of this plant, 
which IS allied to Folamogtlon and Fuppia, were obtained from 
the Lower Headon beds of Hordle cliff. 

The address delivered by M Grimaux at the recent meeting 
of the F'rench Association for the Advancement of Science at 
Nantea u printed in full in the Kevut Scienttfique of August 6 
The subject of the address was “ La Chimie des infiniments 
petits” — the new chemistry which was founded by Pasteur, who 
demonstrated that a host of obscure reactions are due, directly 
or indirectly, to micro organisms. M Grimaux indicated some 
of the chief resulu obuined in this branch of scientific inquiry, 
and pointed out the main features of the work of Pasteur and 
of the host of disciples who are developing, extending, and 
completing the work of the master. The meeting at which M 
Grimaux was to have delivered the address was unfortunately 
marred by the expression of hostile public feeling against the 
distinguished president of the Association, on account of the 
position he had taken in a case which has lately caused much 
commotion in France. At the opening ceremony of the 
Association, M. Grimaux was unable to deliver his address, 
so violent and noisy were the manifestations against him 
Finally, the address was delivered before members of the 
Association in one of the local schools, to which the public 
were not admitted. It is deeply to be regretted *that a man of 
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scientific distinction and high reputation should have received 
such an unpleasant reception merely on account of his support 
of M Zola in the protest against the sentence on ex-Captain 
Dreyfus The words used by M C A. Laisant, the secretary 
of the Association, in concluding his report upon the work and 
progress of the year, should have been taken to heart by that 
section of the Nantes public which have brought discredit ui>on 
the city by the recent manifestations , they are — ” Soil dans 
r^lude de ces questions si importantes pour ^lnt^r^t du pays 
lout entier, soil dans les exciirsions qui charmeront Ics uns par 
I’altrait de la nouveaute ou qiii rappellcront h d’autres les 
souvenirs de Icur jeunesse, soil enfin dans vos travaux de 
sections, consoerts ^ la science pure, vous vous sentirex de plus 
cn plus attache's ^ notre ch^re Association, qui nous rapproche 
tous dans un culte commun de U vdrit^, et qui nous permet 
d’oublier en jiassant les divisions et les discordes, trop 
fr^uentca, h^las I parini les homines, en dehors du monde de la 

\ NUMBER of members of the French Association were the 
recipients of honours during the year covered by the report 
presented by the .Secretary to the recent meeting at Nantes 
Among the nominations to professorships are ~M Maquenne, 
as professor at the Museum , MM Moussous and Deniges, as 
profe$.sors at the Faculte de Bordeaux , MM Bordier, Broca, 
Launois and Sambuc, as Fellows of the faculty of Medicine, 
MM Bourquelot, I’errier, Peyrot, Richer and Richet, as mem- 
bers of the Academy of Medicine , and M Schlagdenhauffen, 
as associ^ hbre In the Order of the Ltgion d’honneur the 
dignity of Grand Officer was conferred upon MM Disl^re and 
Ilimly, de I’lnstitut , the grade of Commander upon Colonel 
Renard , the grade of Officer upon MM Chavanon, Claude 
Lafontaine, Dubar, faisans, H Filhol, Ch Gauthiot, Dr 
Hayem, G Payelle, Dr Raymond, Georges Rolland, and Dr 
Zaeptlel Among the Chevaliers the Secretary mentions MM. 
Amavon, Dr. Barth, Ithn, Arlh, Boudin, I'emand Faiire, A 
(latinc, Jules tirouvelle, Dr lleydenreich, LeUiis, Mace de 
Lepinay, Dr Alf Marchand, E A Martel, A Moltem, Pralon, 
Dr Jean Riviere, A Taillefer, Dr J Teissier, and Aug 
VVallaert Among the laure'ats de I’Acad^mie des sciences, the 
names are mentioned of Beauregard (prix Goilard), Bourquelot 
(prix Montagne), Andr<5 Blondcl (pnx I'lanli), Durante and 
Henri Meunier (pnx Lallemand), Gaucher and Remy (pnx 
Montyon), Hubert (pnx Cahours), P Pruvot (pnx Bordin), 
Paul Sabatier (pnx Lacare), Joseph V’allot (grand pnx des 
sciences physiques), Gosselet (pnx d'Ormoy) In the Academy 
of Medicine prizes have been awarded to MM Censier, Dcnig^^ 
Destot, Ducor, Grassel, Halliun, Lalesque This list shows 
that the Association numbers many active investigators among 
its members. 

The publications of the Royal Alfred Observatory, Mauritius, 
have been distnbuted somewhat irregularly, and most European 
libraries have only incomplete sets The announcement m 
iymoHs’s Monthly Meteof ologtcal Magaztm, that, for convenienci. 
of distribution, all surplus copies have been sent to Mr G J 
Symons, F R S , ought, therefore, to be widely known A list of 
the publications available is given in that magazine, and applica- 
tions for any of them should be sent to Mr Symons, 62 Camden 
Square, London, N W , by Octolier 15, when the remaining 
copies will be allotted 

Thb University of Upsala continues to issue a well-printed 
and well-illustrated Bulletin of Us Geological Institution- 
In part 2 of Its third volume the Bulletin deals with a variety 
of topics relating to Swedish geology . with graplohtes, corals, 
and mammals ; with minerals and mineral veins, and with 
subjects of chemical and structural geoid^ A paper by 
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H. Munthi treat* of the vexed question of the interglacial 
submergence of Great Britain ; and being printed in English, it 
will more readily attract the attention of British geolt^sts 
The author first deals with the manne clay at Cleongart, on the 
western coast of the Mull of Kintyre , and he shows that the 
idea of the mixed character of the fauna, both as to climate and 
bathymetrical conditions, arose from considering the fauna 
generally, whereas in reality there is a distinct series of layers 
which were deposited under different conditions He regards 
the strata ns in situ, and as indicating a maximum submergence 
of over 300 feet He gives reasons, also, for bebeving that the 
marine clay at Clava, near Inverness, is likewise a marine 
deposit in situ, and that it indicates a submergence of at least 
540 feet. In other localities in Great Britain and Ireland he is 
disposed to think that certain shelly gravels may have been 
transported by an ice-sheet from lower to higher levels. 

The water question being temporarily m abeyance, the 
London County Council have employed the interval in issuing 
a report on the " Bacteriological examination of London crude 
sewage. " It only purports to be an introduction to reports on 
experiments which are in progress on the filtration of sewage 
through coke, and contains nothing of significance from a 
scientific point of view The flora of sewage has been 
repeatedly studied before, and that the B colt commums is 
present in great numbers is hardly news to those acquainted 
with the subject ; on the other hand, some of the statements 
made are liable to a highly misleading interpretation We 
would especially refer to the remaik that the presence of the B 
colt communis in water may lie regarded as a “ bacteriological 
method of detecting the pollution of water with minimal quan- 
tities of sewage which is of very great delicacy " This organism 
is, like the poor, always with us, and that its presence is neces 
sarily due to the access of sewage is a quite unwarranted assump- 
tion Again, because a liquid contains bacteria capable of 
liquefying gelatine, does it follow that this liquid is “ also 
nch in ability to dissolve solid or suspended organic matter ” ? 
To justify such statements more than words are necessary, and 
in a scientific report surely experiments should take precedence 
of conclusions Experiments on coke filters in relation to 
sewage treatment arc being vigorously prosecuted in various 
parts of the country, and the London County Council arc show- 
ing their appreciation of the importance of the question in like 
wise directing investigations in this direction j and we trust that 
the united efforts of so many indeisendent bodies will ulliinatt.1} 
yield data which will materially lessen the stupendous difficulties 
now surrounding the satisfactory disposal of sewage. 

The Deutsche Seewarto has issued its twentieth yearly 
volume of Bus dem 4nktv, !ot 1897 Among the sarious in 
vestigations, which are always of a painstaking and valuable 
character, we would refer to one by Dr Neumayer and Dr. v 
Hasenkamp, entitled ‘ Anemometer Studies ’’ The results 
confirm those obtained by Mr Dines and others, with regard to 
the high values recorded by the Robinson cup anemometer, and 
also ^ow that anemometers of similar pattern and size cannot 
be depended upon to give precisely similar records, but that the 
constants of each individual instrument must be separately 
determined. Anpther important discussion, by Dr. G. Schott, 
refers to the “bottle-notices” collected by the Seewarte up to 
the end of the year 1896 The drift of 643 bottles has ^en 
examined) and with one or two exceptions the routes have been 
plotted on charts Some of the tracks taken are very interesting, 
and go to disprove the statement sometimes made that the bottles 
are dnven by the prevalent winds Some instance* are given 
showing that the bottles follow even a weak current, against the 
wind About seventy per cent of the notices refer to the North 
Atlantic ocean. 
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In Dess WtUet for July, Dr. R. Hennig, of Berlin, condndet 
an interesting investigation of the well-known “ cold days ” of 
May, which hat appeared in the lost four numbers of that journal. 
In carrying on the discussion the author has examined all the 
weather charts for the last twenty years, and has given a summary 
of the special conditions in each of those years. The principal 
results are arrived at are . (i) That the “ cold days” are, with 
rare exceptions, a yearly recurring phenomenon, b»t by no means 
affect the same parts of Europe (2) The period of the occur- 
rence varies considerably It may embrace the whole month, 
but most frequently takes place during the second decade, and 
mostly lasts for three or four days. (3) The phenomenon 
generally commences during the occurrence of stormy north- 
west winds, accompanied with frequent showers of rain, 
snow or hail Night frosts and formation of hoar frost some- 
times occur during the early penod of this unsettled weather, 
but generally take place after the passage of areas of low 
liarometric pressure (4) During this cold period an extensive 
area of high barometric pressure obtains over the ocean 
adjacent to the western or north-western shores of Edrope. 
This subject has engaged the attention of meteorologists for a 
number of years, and among the various investigations wc would 
especially refer to those of Dove in 1856, and v Bcrold in 1882. 

In consequence of the great development which the study 
of earthquakes has received in Europe, and especially in Italy, 
dunng the last ten years, the need has been felt of a journal 
devoted exclusively to seismology Accordingly, in the begin- 
ning of 1895, Prof Tacchini, the well-known Director of the 
Central Office of Meteorology and Oeodynamics at Rome, 
founded the Italian Seismological Society Three volumes of 
the BoUeUtno published by the Society are now complete 
Their value will be evident from the notes which we have 
inserted from time to time Besides the important notices of 
earthquakes recorded in Italy, the three volumes contain alto- 
gether seventy six papers, chiefly on earthquakes, though the 
active volcanoes of the country re-ceive a large share of attention. 
Most of the papers are in Italian, but a few are written in 
trench, and, as those in other languages are also admissible, 
It IS evident that the BoUetthto possesses an international 
character. The Society has at present fifty-three Italian 
and foreign members, and stands in need of a considerable 
increase in their number, in order that its usefulness may be 
maintained and extended. 

The Report of Mr W E Hoyle, Keejier of the Manchester 
Museum, Owens College, shows that much useful work was 
accomplished during the year 1897-8 in spite of inadequate 
funds Specimens of minerals and fossils which could lie spared 
were arranged by Mr H Bolton in sets and presented to 
schools in which they will prove of service. Series of short 
addresses upon natural; science topics were given on Saturday 
and Sunday afternoons, and were so successful that similar 
lectures will be delivered during the ensuing session A museum 
which carries on work of this character, m addition to publishing 
useful handbooks— one on the nomenclature of the seams of the 
Lancashire Lower Coal Measures, by Mr. Herbert Bolton, is now 
before us— and furnishing material to aid naturalists in their 
investigations, ought to be given every encouragement. In 
regard to the acquuition of specimens, Mr Hoyle points out 
that the sum of 75/ a year, which has for some time been 
allotted for this purpose, is absurdly inadequate for the principal 
museum of the city of Manchester, especially when compared 
with the sum of 2000/ expended m the some manner by the 
city of Liverpool. The Free Library Committee of the Man- 
chester Corporation has shown its appreciation of the Work of 
the Museum by contributing the sum of 400/. per annum towards 
Its maintenance, but beyond this no assistance u received from 
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th« Corporation. The sum expended on the Manchester 
Museum, including special donations, is only 2785/ , whilst the 
neighbouring city of Liverpool spends 5700/ Bearing this 
comparison in mind, the citizens of Manchester would do well 
to consider the following words of a recent American writer on 
the subject of museums referred to by Mr Hoyle — "It is not 
too much to assert that the level reached in intelligence and 
organisation by any community may be gauged most accurately 
by the attention and support afforded to its museums ’’ 

Thr fifth edition of Mr L Cumming’s ‘ ' Electricity treated 
Experimentally ” has just been published by Messrs I,ongmans, 
Green, and Co. A few slight adilitions and alterations have 
been made to this useful little work, in order to bring it into 
touch with the present state of knowledge of the subjects 
surveyed in it. 

The May number of the Journal of the Fedetated Institutes 
of Btesosng contains an interesting paper on the water supplies 
of Yorkshire, by Mr 1 homas Fairley The great variety of 
waters existing in Yorkshire is remarkable, even when the size 
of the county IS taken into consideration Mr hairley classifies 
them in convenient tables, and makes useful comments on their 
origin and properties, both from the hygienic and technical 
point of view 

In reference to recent discussions and decisions on the vacci- 
nation question, it will be of interest to note that Messrs 
Macmillan and Co , Ltd , have now in the press, and will 
publish early in the autumn, the Milroy lectures on “Vac- 
cination, with special reference to Us natural history and 
pathology,” by Dr Monckton Copeman, Medical Inspector to 
tlie Local Government Board, whose name is so widely and 
favourably known in connection with the new glycerine treat- 
ment of vaccine, the use of which is prescribed in the Bill 
which has now been approved by both Houses of Parliament 


each bird so minutely that a naturalist or sportsman in the field 
will have no difficulty in identifying any specimen. The next 
volume to appear will be the completion of Dr Sharp’s 
admirable treatise on insects. This may be looked for not later 
than January 

The Revue Sctentifique for July 30 contains a summary of 
M Kerthelot's recent researches on the relations existing between 
the energy of light and chemical energy M. Berthelot’s lead- 
ing idea IS that the true chemical equivalent of light energy can 
only be measured by means of an endothermic irreversible re- 
action — that is to say, by a reaction which progresses* with 
absorption of energy, and with the formation of products which 
cannot re combine spontaneously under the circumstances of the 
experiment These conditions exclude many actinometric 
methods hitherto used Thus a mixture of hydrogen and 
chlorine cannot be employed, for in this case the action in- 
duced by light is exothermic , the energy liberated is not that 
which has been received as light, but is almost wholly due to 
the chemical energy pre existing in the uncombined hydrogen 
and chlorine Photographic actinometers are also excluded for 
the same kind of reason, as well as from the fact that m some 
cases the products of the reaction tend to re combine Thus 
metallic silver or silver subchloride and free chlorine pro- 
duced by the action of light on silver chloride can re combine 
spontaneously The reactions studied by M Berthelot arc the 
decomposition of nunc acid into nitrogen peroxide, oxygen and 
water, and the decomposition of iodic acid, hydnodic acid, and 
oxide of mercury respeciively into their elements. It was observed 
incidentally that the more refrangible rays only arc effective m the 
cases ofnitric and hydnodic acid, and that in the decomposilionof 
hydnodic acid a periodide of hjdrogen is formed intermediately. 
Carbon dioxide, and a mixture of carbon monoxide and oxygen 
were not affected by exposure to sunlight M. Berthelot u 
engaged in a deeper study of the energy relationships 


Da. W. Grosse, of Bremen, has written a small book 
entitled “ Det Aether und die Fernkraefte,” compiled from 
various sources, as a short history of the more recent develop- 
ments of the researches of Hertz and Roentgen. The remark- 
able stimulus to scientific insesiigators produced by the publi- 
cation of Roentgen's great discovery is indicated by the fact that 
within a few months the Beiblatter was devoting no less than 
eighty pages per volume to X rays "Telegraphy without 
mres” is treated of by Dr Grosse with a brave attempt to do 
equal justice to all who have, or think they have, priority 

" Astronomv for the Young" (London G. Stoneman, 1898) 
is the title of a small book of sixty two pages by Mr Thynne 
Lynn. The author describes in very popular and elementary 
language a few general notions about the earth, her satellite the 
moon, the sun, the planets, comets and meteors, and lastly the 
stars, giving the young reader a general notion, m a few words, 
of the bwlics which we see m the heavens by day and night 
The book is simply written, and few, if any, technical terms arc 
used, 10 that it is well adapted to the readers for whom it is 
intended. Perhaps it might have been better to have omitted 
the illustration on p 31, displaying the "phenomena of the 
heavens ; ” as a rainbow, halo, aurora, waterspout, a lightning 
flash, &c., are all jumbled up together, and are more inclined 
to pnxzle than enlighten a young reader 

Me. A H Evans’s volume on “Birds,” for the Cambridge 
Natural History, is now so well advanced that Messrs. 
Macmillan and Co. hope to publish it in the course of Sep- 
tember. With few exceptions the illustrations tiave all been 
specially draw n for the book by Mr. Lodge, and engraved on 
wood by O Lacour. The treatment of the subject throughout 
u systematic, and the author has taken special pains to describe 
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The additions to the Zoological Society’s Gardens during the 
past week include a Bonnet Monkey {Atacacus stnidis, 9 ) from 
India, presented by Mr H Page j a Rhesus Monkey [Motoius 
rhesus, 9 ) from India, presented by Mr C E Bashall , a 
Common Chamele<5n (Chameleon vulgaris) from North Africa, 
presented by Mr M Titford j a Smooth bellied Snake {Ifoma- 
iosoma tutrix), a Rufescent Snake {Leptodira kotamhaia), two 
Rhumb marked Sn!i.\.e%{7'riiiierorhinus rhombeatui), five Crossed 
Snakes (Psammophis iriuifer), three Puff Adders {Bihs 
anelans) from South Africa, presented by Mr J E. Matcham ; 
two Pinche Monkeys {A/idas ledipus) from Columbia , a Grey 
Parrot erttha,us) from West Africa, deposited, two 

Three toed Sloths (Btadypus tridaityhis) from British Guiana, 
purchased, an Humboldt’s \AgyA\\ivs.(La^othrix humboldti) from 
the Upper Aina/ons, a Red backeii Saki {Pifhtcta chiropotes) 
from Guiana, received m exchange 


OUR ASTRONOMICAL COLUMN. 


WoLi’s Comet — The following is a continued ephemeris 
for this comet, the posilions lieing stated for Berlin midnight 


R A 

August 18 5 13 12 

22 22 52 

26 32 «3 

30 s 41 13 


Duel Br 


+ 15 20 
14 29 
13 36 

+ 12 39 


On June 18, Pmf Hussey, who rediscovered the comet on the 
previous day with the Lick 36 inch refractor, found the comet 
an e.-isy object with the 12-inch telescope \Asl Jour , 439) 
Faii ov a METTOKiTt IN BosM A — A corre^mdcnt has 
sent us the following extract from the loten^n Office Annual, 
1898 (No 2167, " Trade ot Bosnia and ihe Herzegovina for the 
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year 1897,” p 7) —It may be interesting to mention that 
shortly before noon on August i last year a large meteorite fell 
at 2^vid neat Rofanj, in the district of Zvomik Unfortunately, 
as soon as it cooled, peasants of the neighbourhood knocked off 
pieces of it, but about 80 per cent, of the mass remained It 
buried itself a yard deep in the ground, with the so called breast 
uppermost Eye-witnesses of its fall say that it was accompanied 
by a noise like thunder, lasting several minutes and audible a 
long way off It left a fiery streak behind, which a short way 
above the horizon divided m two, and above this streak or tall 
was a thick cloud of smoke. This meteorite is now in the 
museum of this town, and measures 55 by 35 by a8 centims. 
It was broken by the fall in several pieces, but has been joined 
tonther again This is the first aerolite which has been found 
in^snia. 

The New Ohskrvatory at IIridelberg —The opening 
of the new observatory at Heidelberg, on June 20, is an event of 
no little importance, more especially as the instrumental equip- 
ment IS designed for the pursuit of both of the great branches 
of astronomy The astrometric department is in the capable 
hands of Prof Valentin, who, in addition to more purely scien 
tific problems, is charged with the determination of time and its 
communication to the railways and various other establishments 
The moat important instrument is a meridian circle by Kepsold, 
of 6 inches aperture 

Prof Max Wolf, who has achieved such brilliant success in 
celestial photography, is in charge of the astrophysical work of 
the observatory, and we are glad to know that the buildings 
have been specially arranged to facilitate the continuation of 
his researches The equatorial, which has served Prof Wolf so 
well, IS placed under a dome of nearly 18 feet diameter, the 
construction of which is so perfect that it can lie turned com- 
pletely round in 8 seconds Another dome of nearly 20 feet 
diameter will shelter the astrophotographic instrument, which 
the observatory will owe to the generosity of Miss Bruce The 
lenses for this instrument are being made by Brashear 

An Asironomee’s Reminis< ences —In the first of a series 
of “ Kemimscences of an Astronomer,” which Prof. Simon 
Newcomb contributes to the August number of the Atlantic 
Monthly, several incidents and opinions of interest to astronomers 
are related Referring to Cayley, Prof. Newcomb says '• His 
life was that of a man moved to investigation by an uncon- 
trollable impulse ; the only sort of man whose work is destined 
to be imperishable ” After a short description of the work of 
I/everrier and Adams, which led to the discovery of Neptune, 
we read “ Adams’s intellect was one of the keenest I ever 
knew. The most difficult problems of mathematical astronomy 
•and the most recondite principles that underlie the theory of 
the celestial motions were to him but child’s play ” Airy is 
regarded as " the most commanding figure m the astronomy of 
our time He owes this position not only to his early works in 
mathematical astronomy, but also to his ability as an organiser ” 
Expenence in the United States led Prof Newcomb to antici- 
pate a difficulty in getting the various telegraph stations 
between Gibraltar and Greenwich connected for longitude 
operations, and in discussing the work he asked Airy how the 
connections could be made from one end of the line to the other, 
at the same moment “ Nothing is simpler,” replied Airy “I 
set a moment, say eight o’clock Greenwich mean time, at which 
si^ls are to commence Every intermediate office through 
which the sisals are to pass is instructed to have its wires 
connected in both directions exactly at the given hour, and to 
leave them so connected for ten minutes, without asking any 
further instructions. At the end of the line the instruments 
must be prepared at the appointed hour to receive the signals. 
All I have to do here is to place my clock in the circuit and 
send on the signals for ten minutes commencing at eight o’clock. 
They are recorded at the other end 0/ the line, without further 
trouble ” This incident is a good lesson in astronomical 
method 


THE FORTHCOMING INTERNATIONAL 
CO^RESS OF ZOOLOGY 
“^HE following U the programme of the fourth International 
Congress of Zoology, which begins at Cambridge on Mon- 
day next, under the patronage of 11 R H the Pnnee of Wales, 
and the presidency of the Right Hon Sir John Lubbock, 
Bart , M.P., F.R S. 
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The Reception Room (Masonic Hall, Corn Exchange Street) 
will be open from 9am to 7 p m on Monday, August 22, and 
on the lour following days , and from 9am to I p m on 
Saturday, August 27 

Monday, August 22, 9 p.m. to 11 pm. — Reception at the 
Guildhall by the Mayor of Cambridge. Members of the 
Universi^ and of the Town Council are requested to wear 
gowns ; Doctors and Aldermen, scarlet 

Proceedings of ike Congress. 

Tuesday, August 23, 10 30 a m , at the Guildhall —Opening 
of the Congress by the President Election of officers. Receipt 
of reports of Committees appointed Iw the third Congress, and 
other business 2pm Meetings of the Sections 

Rote. — The Sections will be (a) General Zoology, at the 
Guildhall (No i on the plan of the museums on the members' 
tickets) , (A) Vertebrata, in the Lecture Room of the Cavendish 
Laboratory (No 2 on the plan) , (r) Invertebrata (except the 
Arthropoda), in the Lecture Room of the Chemical Laboratory 
(No 4 on the plan) , (d) Arthropoda, in the Lecture Room of 
Comparative Anatomy (No 6 on the plan) 5 50 p m Organ 
recital in King’s College Chapel 9pm to ii p m Recep- 
tion by the Vice-Chancellor at Downing College 

Wednesday, August 24, 1030 a.m., at the Guildhall — 
General meetmg of the Congress to discuss the position of 
sponges in the animal kingdom The discussion will be opened 
by Prof Yves Delage, of Pans, and Mr Minchin, of Oxford. 

JVb/e — There may also be meetings of the Sections 2pm: 
Meetings of the Sections 9 p m Conversazione in the 
hitzwilliam Museum m conjunction with the Internationa) 
Congress of Physiologists 

Thursday August 25, 10.30 a.m., at the Guildhall —General 
meeting of the Congress to discuss the origin of Mammals. The 
discussion will be opened by Prof Seeley, of London, and Prof. 
H I‘ Osborn, of New York 

Note — There may also be meetings of the Sections. 
215pm, at the .Senate House The conferring of honorary 
degrees 4-6 30 p m Garden party in the Botanic Garden of 
the University 

Friday, August 26, 13 30 a m , at the Guildhall —General 
meeting of the Congress to hear an address by Prof Haeckel, 
“On our present knowledge of the Descent of Man ” The 
Right lion Sir Herbert Maxwell, Bart , M P , will afterwards 
read a paper “ On recent I.egislalion on the Protection of Wild 
Birds in Britain ” 

Note — There may also be meetings of the Sections a p.m : 
Meetings of the Sections 7 30 p m Dinner in the hall of 
Trinity College Tickets, price 15J , must be applied for m 
the Reception Room not later than J p ni on Wednesday, 
Aiwust 24 

^turday, August 27, 9 30 a m , at the Guildhall —General 
meeting of the Congress to settle the time and place of the 
Fifth International Congress. 

Arrangements for the Congress in London 

Saturday, August 27, 4 p m to 7 p m — Rec^tion by the 
President and Council of the Zoological Society of London in 
iheir gardens in the Regent's Park, London Tea and light 
refreshments will be served 9 to 11.30 pm. Rec^tion ny 
the Right Hon Sir John Lubbock, President of the Congress, 
of the members of the Congress, at the Natural History Museum, 
Cromwell Road 

Sunday, August 28, 2.30 p.m to 7 n.m. 1 The Natural His- 
tory Museum, Cromwell Road, will be open. Tea and light 
refreshments will be served to members of the Congi ess from 4 
pm to 6pm 9pm The President and Committee of the 
Royal Societies' Club, St James’s Street, S.W , will hold a 
reception in honour of the Congress (gentlemen only) 

Monday, August 29 —Visit to Tring Museum Visitors will 
be received by the Hon Walter Kotluchild, who will entertain 
them at lunch 

Note — Notice of intention to visit Tnng must be given in 
writing to the Secretaries not later than noon on Wednesday, 
Aiwust 24. 

Tuesday, August 30. — Hii Grace the Duke of Bedford will 
be glad it such zoologists as are interested m the study of the 
Cemdie will visit his parks at Woburn on Tuesday, August 3CX 
Mr R. Lydekker, F.R S , has promised to conduct the party, 
which should not exceed in number sixty. Further information 
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may be obtained by applying to Mr l^ydeklcer, at The Lodge, 
Hwmnden, Herts. 

Monday and Tuesday, August 29 and 30 — The museum of 
the Royal College of Surgeons will be open to members of the 
Coopess on production of their ticket. An ofhcial of the museum 
will be present to receive visitors 

Tuesday, Wednesday and Thursday, August 30 ami 31, and 
September i.— Dredging expeditions at Plymouth with the 
Director of the Manne Biological l.aboratory, and at Port 
Enn, Isle of Man, under the direction of Prof Herdinan, 
F R.S. 

Nott . — Visitors to either of these dredging expeditions should 
give notice to the Secretaries in writing as early as possible 

TTie rardens of the Zoological Society of I ondon will be open 
to members of the Congress on showing their tickets and writing 
their names in the b^k at the gates every day, including 
Sunday, from Thursday, August 18, to Thursday, September i, 
inclusive 

The Committee of the Royal Societies’ Club, St James's 
.Street, S W , will extend the privileges of honorary member- 
ship to members of the Congress (not ladies) on prcscnintion of 
their cards of Congress membership, from August 18 to Sep 
tember l, inclusive Members of the Congress making use ol 
the Club must enter their names in the visitors’ book 

The President and Council of the Linnean Sim icty, Burlington 
House, Piccadilly, will throw open their apartments to the 
members of the Congress of Zoology from August 27 to Sep 
tember i, inclusive 

The gardens of the Royal Zoological Society of Ireland will 
be open to members of the Congress who visit Dublin on pre- 
senting their cards of membership at the gate 


A YORKSHIRE MOOR « 


'THE Yorkshire moor is high, ill drained, peaty, and over- 
grown with heather Moors of this type abound in 
.Scotland, and creep southward along the hills into Yorkshire 
and Derbyshire, breaking up into smaller iwlchcs as the 
elevation declines In the south of England they become 
rarer, though famous examples occur in Dattinoor and 
Exmoor. In the north they may cover great stretches of 
country It used to be said that a man might walk from 
Ilkley to Glasgow without ever leaving the heather Thit 
was never ijuite true, but even to day it is not far from the 
truth , a man might walk nearly all the way on unenclosed 
ground, mostly moorland 

Neither peat nor heather is confined to high ground 
Peat often forms at sca-Ievcl, and may contain the remains 
of sea-weed In some places it is actually submerged by change 
of sca-Ievel, and the peasants go at low water and dig 
through the sand to get It Heather ranges from sea level to 
Alpine heights 

Peat may form because there is no fall to carry off the water, 
or because the soil, though high and sloping, is impermeable 
to water A few feet of stiff boulder clay constitute such an 
impermeable floor, and a great part of our Yorkshire moors 
rests upon boulder clay, which is attributed to ice-action, 
because it is often packed with ice scratched pebbles, some of 
which have travelled far, and because the rock beneath, when 
bared, exhibits similar scratches 

The rocks beneath the boulder-clay of a Yorkshire moor arc 
chiefly sandstones and shales Where the sandstones crop out, 
they form tolerably bold escarpments with many fallen blocks, 
such as we call “ edges ” in the north i the shales make gentler 
slopes Both the surface-water and the spring water of the 
moors are pure and soft , they may be tinged with peat, but 
they contain hardly any lime, potash, or other mineral substance 
except iron oxides. 

The wettest parts of the moor are called mosses (in some 
parti of Scotland they are called fiow mosses) because the 
Sphagnum-moss grows there in profusion The Sphagnum 
swamps are an important feature of the moor, if only because 
they form a great part of the peat Not all the peat, however , 
some is entirely composed of heather and hcath-like plants, 
while now and then the hair-moss (Polytrichum) and certain 
moorland hchens contribute their shore, but the Sphagnum- 
swamp* play the leading part, especially in starting new growths 

Miah It’k’s!** ** '*** Insiituiion, February 1898 By L. C 


of peat If we walk carelessly over the moor, wc now and 
then step upon a bed of Spha^um We have hardly time to 
notice its pale green lint and the rosy colour of the new growths 
before all close observation is arrested by the cold trickle of 
water into the boots The practised rambler takes care to 
keep out of (he Sphagnum swamps altogether, knowing that he 
may easily sink to the knees or further Sphagnum sucks up 
water like a sponge, and if you gather a handful, you will be 
surprised to see how much water can be squeezed out of it 
This water abounds m microscopic life , Amreba; and other 
Khizopods, Diatoms, Infusoria, Nematoids, Rotifers and the 
like can be obtained in abundance by squeezing a little Sphag- 
num fresh from the moors * As the stems of Sphagnum grow 
upwards, they die at the base, and form a brown mass, which 
at length turns black, and in which the microscope reveals 
characteristic structural details, years, perhaps centuries after 
the tis.sues ceased to live 

An old Sphagnum movs is sometimes a vast spongy accumu- 
lation of peat and water, rising higher m the centre than on the 
sides, and covered over by a tbm living crust The interior 



may lie half liquid, and when the crust bursts .ifter heavy 
min, the contents of a hillside swamp now and then pours 
forth in an inky flood, deluging whole parishes In 1697 a 
hog of 40 acres burst at Charleville, ne.ir t.iinerick In 1745 * 
bog burst m Lancashire, and speedily covered a space a mile 
long and half a mile broad A bog at Crowbill on the moors 
near Keighley burst m 1824, and coloured the river with a peaty 
stain as f.ir as to the Humber In December 1896, a bog of 
200 acres burst at Rathmure near Killarncy, and the eflecls were 
seen ten miles off Nine persons perished m one collage 

The soaking-up of water is essential to the growth of the 
Sphagnum, which employs several different expedients for this 
purpose. Its slender stems give off numerous leafy branches, 
and also branches which are reduced to hlaments These last 
lam downwards along the stem, which they may almost conceal 
It is Inisrvsting to note that ihe same abundance of animal life ebarac- 
ms tbe roosaes of Spiizbergen, where not a few of the very same ipectes 
found (D T Scourfield, " Non marine Fauna of Spilibergen," 
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from view. The crowded leaves have in-folded edges. There 
are thus formed innumerable narrow chinks, In which water may 
creep upwards. The microscope brings to light further con 
tnvances, which answer the same purpose. Many of the celts 
of the leaf lose their living substance, and are transformed into 
water-holding cavities with thin, transparent walls, which are 
prevented from colla^ng by spirally wound threads. But the 
water must not only be lodged , it must ascend, and supply the 
growing branches above Accordingly the water-holding cells 
are not closed, but pierced by many circular pores, which allow 
liquid to pass in and out freely Perforated water-cells also form 
the outer layers of the stem. Thus the whole surface of the plant, 
whether immersed or not, is overspread by a water-film, which 
is easily replenished from below as it evaporates above It is 
the Water-spaces which render the Spha^um so pale The 
green living substance forms only a thin network, traversing the 
water-holding tissue. 

Now and then we are lucky enough to see the bed of a Sphag- 
num-swamp. Quarrying, or a land-slip, or the formation of a 
new water-course, may expose a clean section I have known 
the mere^removal of big stones, time after time, from the bed of a 



stream fed by a Sphagnum swamp, gradually increase the culting- 
wer of the running water, until the swamp is not only drained, 
t cut clean through down to the solid rock Then we may 
see that the peat rests upon a sheet of boulder-clay, and this 
upon the sandstones and shales Between the peat and the 
boulder-clay there is sometimes found an ancient seat earth, in 
which are embedded the mouldering stumps of long dead trees 
Oak, Scotch fir, birch, larch, hazel, alder, willow, yew and 
mountain-ash have been met with. ‘ Where a great tract of 
peaty moorland slowly wastes away, the tree-stumps may be 
found scattered thick over the whole surface Above the seat- 
earth and lU stumps, if these occur at all, comes the peat, say 
from 5 to ao feet deep, and above the peat the thin crust of 
living heather. 

Every part of the moor has not, however, the same kind of 
floor Streams in flood may excavate deep channels, and wash 
out thegravel and sand into deltas, which often occupy many acres, 
or even several square miles, llie outcrops of the sandstones 
crumble into masses of fallen blocks Instead of the usual im- 
pervious bed of boulder-clay, we may get a light sub-soil The 
verges of the moor have commonly this character ; they are 

1 In Yorkshire 1 think that birch and alder are the comnioneal of the 
buried trees 
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by comparison dry, well drained, and overgrown with fnite, 
bilberry, crowberry, fern, and wiry grasses ; such tracts are 
called “roughs" or “rakes” in the north of England. A 
similar vegetation may be found far within the moor, tnougdi not 
in places exposed to the full force of the wind. Even on the 
verges of the moor there are very few earthworms, and at most 
a scanty covering of fine mould ; in the heart of the moor there 
IS no trace of rfther. The Nematoid worms which are so 
common in most soils, and easily brought to the surface hy pour- 
ing a few drops of milk upon the ground, seem to be absent 
from the moor Insects and insect larvae are very seldom found 
in the humus 

In a country where population and industry grow steadily, it 
IS rare to find the moor gmning upon the grass and woodland 
We have to go back some centunes to find an example on any- 
thing like a large scale The Earl of Cromarty Tram 

No 330, p 396), wnting in 1710, says that in 1651 he Saw a 
“ firm standing wood " of dead fir-trees on a hill side in West 
Ross-shire About fifteen years later he passed the same 
spot, and found no trees, but a ‘ plain green moss " in their 
place He was told that the trees had been overturned by the 
wind, and afterwards covered by the moss, and further that 
none could pass over it because it would not support a man's 
weight The Earl “ must needs try it,” and fell in up to the 
arm pits 

A section through a thick bed of peat will sometimes reveal 
the manner of its growth The lower part is often compact, the 
up|)er layers of looser texture It is not uncommon to find by 
microscopic examination that while the lower part is made up 
entirely of Sphagnum, the more recent growth is due to heather, 
crowberry, grasses, hair-moss, and lichens In some places the 
whole thickness is of Sphagnum only ; in others there is no 
Sphagnum at all Peat formed of Sphagnuni only has no hrm 
crust, and from the circumstances of its growth it is likely to be 
particularly wet Sphagnum often spreads over the surface of 
pools or even small lakes, not nearly so often in Yorkshire, 
however, as m a country of well glaciated crystalline rocks, 
where lakes abound In such cases a peculiar kind of peat is 
formed as a sediment at the bottom of the water, which may in 
the end fill up the hollow altogether A very slight cause is 
enough 'o start a Sphagnum bog, such as a tree falbng across a 
stream, or a beaver dam When a pool forms above the dam, 
the Sphagnum spreads into it, ana the peat begins to grow 
Long afterwards, when the hollow is completely filled with 
^eat, there may be a chance for grasses, rushes, crowberry and 

In our own time and country the moors waste faster than 
they form ; it is much commoner to find the grass gaming on the 
heather than to find the heather gaming on the grass. There 
IS no feature of the Yorkshire hills more desolate than ground 
covered with wasting peat. The surface is cut up by innumerable 
channels, with peaty mounds between These are either abio 
lutely bare, or thinly covered with brown grasses and sedges 
The dark pools which lie here and there on the flats are over- 
hung by wasting edges of black peal It is cheerful to step 
from this dismal territory to ground clothed with close growing 
grasses of a lively green, such as we find where the peat has 
disappeared altogether 

The moors are commonly wet, very wet in places. In certain 
parts and during certain seasons of the year they are, however, 
particularly dry, and subject to a seventy of drought which the 
lower slopes and the floor of the valley know nothmg of. At 
lower levels trees give shelter from sun and wind; night- 
mists check evaporation, and even return a httle moisture to the 
earth ; the deep, finely divided soil lodges water, which is gpven 
off little by little, and in our climate never fails to yield an 
effective supply to the roots ; pools and streams dole out 
spann^ly the water which fell long before as rain. But the 
moor lies fully open to sun and wind In March it is exposed 
to the east wind ; in June to hot sun and cold, clear nights | m 
August there is perhaps a long spell of drought ; m November 
heavy gales with abundance of ram. The summer is late , the 
moorland grasses make little growth before the beginning of 
June ; even then the heather bMrs few young leaves, while the 
fronds of the bracken are only beginning to push through the 
soil 'Whatever the weather, there is no protection against its 
extremes ; there u no shelter and no shade The aif is cold ; 
wind and the diminished preuure due to height favour rapid 
evaporation. Thoiuh the Sphagnum-patches form permanent 
bogs, a great part of the moor becomes tar drier in a hot summer 
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than any pasture or meadow The top of the peat crumbles, 
and is blown about as dust, the loose sand can hold no moisture, 
bared surfaces of clay become hard as iron Another feature 
which must profonnuy affect the vegetation of the moor is the 
poverty of its water in dissolved salts. It is pure and soft, like 
distilled water, and contains hardly any mineral food for plants 
The plants of the moor are subject to the extremes of wet and 
dr^ to cold and to famine 

The best-known and most characteristic of the moorland 
plants are the heaths. Ling, the common heather, is the most 



Fig 3 — Lingj[r(i/^||1| Ji«/c«rir) A leaf^ branch, a iiDiflc leaf, wen from 

abundant of all , it sometimes covers many square miles together 
to the almost complete exclusion of other plants Ling is a 
low shrub, whose wiry stems creep and writhe on the surface of 
the ground When sunk m deep peat the stems are often pretty 
straight, but among rocks you may follow the twisted branches 
fur many yards, and at last discover that what you took fur 
small plants rooted near the surface are really the tops of slender 
trees, whose roots he far below Bilbeny loo wriggles among 



loose stones or fallen blocks till you grow weary of following it 
The leaves of ling are dry, hard ana evergreen They last for 
two or three years, and do not fall o6f as soon as they die, but 
crumble slowly away. They are very small, densely crowded, 
and ranged on the branch in four regular rows A good thin 
section through a leaf is not easy to cut ; when you«get_one, you 
find that the interior is largely occupied by irregular air-spaces, 
and that the stomates are sunk in a deep groove on the under 
side of the leaf, where they are further sheltered by hairs 


Ling IS a plant of slow growth, and a stem which showed 
seventeen annual rings was only a centimetre In diameter Stems 
of greater age than tms are rare After ten or twelve years the 
plants flower scantily, and exhibit other signs of age Then the 
common practice is to burn them off 

As we travel south, wc find the ling getting smaller and smaller. 
In Scotland it is often waist deep, m Yor^hire knee-deep, on 
Partmixir only ankle deep On the moors of the south of 
England the ling is generally much mixed up with grasses, as 



also on the verges of the \ orkshirc moors In Cornwall it may 
grow so close lo sea level that it is wet with salt spray m every 
storm, and Us tufts are intermingled with sea pink and sea- 
plantain At the Lizard, wherever the seriienline comes to the 
surface, ling ceases, and the Cornish heath (£riia vagans] takes 
Its place 

Ilcre and there we find among the ling I he Urge flowered 
heaths with nodding pink or purple bells (Scotch Heath, Cross- 
leaved Heath) The leaves of these plants are much larger and 



thinner than those of ling, they are called “rolled leaves,” 
because the edges curve downwards and inwards, partly con- 
cealing the under surface, which bears the stomates All our 
native heaths agree in possessing wiry stems, long roots, and 
narrow, evergreen leaves, with a glossy cuticle and small tran- 
spiring surfaces The tissues are very dry, and bum readily 
even when green or drenched with ram. It is possible by good 
management to set acres of heather in a blaze, even m mid- 
winter, with a single lucifer match The heaths wither very 
slowly when gathered, and change little in withering 
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Some of these features are characteristic of desert-plants 
Many desert plants have reduced transpinng surfaces and hidden 
stomates. They often have very long roots, as was particularly 
observed in the excavations for the Sues canal ' The leaves are 
often small and crowded, the stems woody, much branched and 
tufted Bright sunlight retards growth, and green tissues hardly 
ever present a large absorbing surface when they are habitually 
exposed to bright light Accordingly the young shoots and 
branches do not push out freely, but try to hide one behind 
another The tissues of desert plants may be remarkably dry ; 
they are often, however, remarkably succulent ; the plant either | 
learns to do without water for a long time together, or to store 
It up 

It IS not without surprise that we learn how similar are the effects 
of tropical drought and of Arctic cold The facts of distribution 
would in themselves suffice to show that our moorland heaths are 
well fitted to endure great cold Ling extends far within the 
Arctic circle, though it seldom covers large surfaces there, and it 
rises to *000 metres (6600 feet) on the north side of the Alps It 
extends southward to the shores of the Mediterranean Our 
large-flowered heaths have not been traced ouite so far north as 
ling, and they are not found on the Alps, though they inhabit 
the Pyrenees Many representatives of the heath family, with 
like structure of leaves, are found in the extreme north of the 
Amencan continent Those features which assimilate our heaths 
to desert plants, and which seem to be obvious adaptations to a 
situation of extreme drought, are equally serviceable to plants 
which have to face boisterous winds and low temperature The 
shrubs of the far north are low, tufted, small-leaved, evergreen, 
and dry— -just like the heaths of our moors Middendorff ’ shows 
how the Dahunan larch becomes stunted in proportion to in- 
creasing cold Before it disappears altogether, it is cut down to 
a prostrate, creeping shrub One such dwarf larch, though l^o 
years old, was only a foot or two across Plants much exposed 
to biting winds must make the most of any shelter that can be 
had , their branches push out timidly, and for a very short 
distance , the leaf surface is reduced to a minimum ; since the 
warm season is short, evergreen leaves are profitable, for 
they enable the plants to take advantage of early and late 
sunshine 

The heaths and many other moorland plants bear the marks 
of the Xerophytes, or drought-plants. Xerophytes grow under a 
considerable variety of conditions, some of which do not suggest 
drought at first sight, but their tissues are always ill supplied 
with water It may be that water is not to be had at all, as in 
the desert ; or that water must not be imbibed in any quantity 
because of low tem^ieraturu, as in Arctic and Alpine climates , 
or that the water is mixed wuh useless and perhaps imurious 
salts, from which it can only be separated with great difficulty, 
as in a salt marsh. Whatever may be the reason for abstinence, 
xerophytes absorb water slowly, part with it slowly, and endure 
drought well 

In the case of moorland plants there is an obvious reason 
why many of them, though not quite all (Sphagnum is one 
exception) should rather thirst and grow slowly than pass large 
quantities of water through their tissues The water contains 
hardly any potash or lime, and very little that can aid the 
growth of a plant But it is probable that this is not the sole 
reason Except where special defences are provided, it is 
dangerous for a plant which may be exposed to wind or low 
tpiiiperalure to absorb much water 

( To be continued ) 


INDIAN COALS AT THE IMPERIAL 
INSTITUTE 

'^HE Imperial Institute has been subjected to much adverse 
criticism Its commercial collections, refreshment catenng, 
fellows’ club, limelight lectures by eminent men, continental 
orchestras, library, exhibitions, journal, and commercial intel- 
ligence department have all in turn been disparaged. The 
scientific and technical department has alone escaped attack 
There, in well-equipped laboratories, with an enthusiastic staff 
of experts, valuable jmsearcli work on new products has been 
carried on quietly Kid continuously for some years past. A 
striking example of the value of the work done is afforded by 
1 Esunpfn arequotwl by Wiuminn, Okol P/foieeuetatm/bie, 
P 198 

• “Sibiruchc Rsbie,” vol iv p 605 
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the exhaustive report just published on the coal supply of India 
by Trof Wyndham R Dunstan This report embodies the 
results of the examination of a large number of selected samples 
from the principal seama Methodically arranged, well printed, 
and written in a style that is not too abstruse for the general 
reader, it is a model of what such a report should be 
. The examination was undertaken at the instance of the 
Government of India The results are shown m a tabular form, 
and the chief points in connection with the occurrence, dis 
trihution, production and character of Indian coal are sum- 
marised. Unlike the English and Welsh coals, the Indian 
coals are chiefly of Upper Paixoxoic and Lower Jurassic sge 
They are widely distributed, and only a small portion of the 
known coal area is as yet worked. The increase in coal pro 
duction m India of late years is very remarkable, and, as the 
household consumption is inappreciable, practically the whole 
output is used for steamships, railways, and factories The 
output for 1896 was as follows — 

Baluchistan 

Central India 

Central I’rovincea 

Nixam's dominions 

Madrasi 

I’unjafi f 

Total 

The results of the examination of the various coals have been 
plotted m curves, and a table of previous analyses of Indian 
coal IS also given The coals vary greatly ir composition and 
in quality. Most of them are quite suitable for ordinary pur 
poses, whilst some of the samples from Bengal and Central India 
are of excellent quality, quite equal to that of many English 
or Welsh coals Among the many samples desenbed are two 
from Hyderabad, which are of htir quality Neither of the 
samples, however, gave such good results as those recorded by 
Mr Tookey m Mr J T Kirk^’s monograph on the Sin- 
gareni coalfield, published in the Transaeftom of the Federated 
Institution of Mining Engineers in 1894 (vol. \i pp 421-448) 
This valuable memoir api>ears to have escaped Prof Dunstan’s 
notice in drawing up his useful list of works of importance in 
connection with Indian coal The Bengal coal is that most 
largely mined, and a great deal of it is a serviceable steam-coal 
Many samples cake well, and contain but little sulphur The 
coke made from this coal appears, therefore, to be suitable for 
iron making In view of the occurrence of nch deposits of iron 
and manganese ores in India, this is a matter of great import- 
ance, for, owing to difficulties connected with fuel supply, the 
records of iron manufacture in India have been disastrous 
Attempts to manufacture steel in Southern India were made m 
1818, in 1830, in 1833 and in 1853, but in each case the want 
of suitable (uel was an unsurmountable difficulty Charcoal was 
exclusively used , and in order to supply one blast-furnace it was 
necessary to clear no less than two acres of moderately heavy 
forest pet day For every ton of charcoal made, five tons of 
wood were consumed The information contained in Prof 
Dunstan's report should therefore show that the difficulties in 
the way of creating an Induin iron industry presented by the 
fuel supply can easily be overcome. Indeed, the supply of coal 
IS so enormous that this report should be the means of directing 
attention to the possibilities of many other branches of industrial 
enterpnse Bennrtt H. Brodgh. 
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THE INTERNATIONAL AERONAUTICAL 
CONFERENCE! 

'T'lIE second meeting of the International Aeronautical Com 
^ mittee (which was appointed by the Paris Meteorological 
Conference^ of 1896) was held at Strassburg, Germany, March 
31 to April 4, inclusive. Besides the President, Prof Her 
gesell of Strassburg, and the Secretary, M de Fonviellc of 
Pans, there were present the following members of the com- 
mittee Messrs Cailletet and Besanijon of Paris, Assmapn and 
Berson of Berlin, Erk of Munich, Rykatcheff and Kowanko of 
I By A. LawrrnM Rotch, (Rsprlnted from the V S Memiktj U'emthet 
Kevtm for April ) 
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St. Petersburg, aiul Rolch uf Boston, U S \ Regrets were 
sent to Messrs Hermite and Violle, whom illness detained, 
and thanks were tendered to those governments and friends of 
Kiencu who proposed to search for Andre, a member of the 
committee A number of physicists, meteorologists, and 
aeronauts were present as guests The welcome of the German 
Government was extended by Von Schraut, Munster of htnance 
for Alsace Loraine, who summarised the results achieved in 
exploring the atmosphere, and predicted a brilliant future 
Prof Windelliand, Rector of the University of Strassburg, em 
hasised the importance of these researches for the progress of 
umanity as well as for science M de Fonvielle replied for 
the Committee 

The discussion of the provisional programme was then begun, 
wnh the tjuestions relating to the halhns sondet It was agreed 
that the introduction of a mechanical ballast discharger was 
necessary, and that all precautions should be taken to prevent 
derangement of the instruments , the stoppage of the clockwork 
was attributed to the contraction of the plates carrying the 
pivots, from the cfifcLt of great cold. As regards the calculation 
of the ascensional force of balloons and the influence of the 
temperature of the gas, it was resolved that — 

I' or each unmanned ascent the weight of the aerostatic 
material and the ascensional force at the start should be 
measured, and during the whole voyage the true temperature 
of the gas should be recorded 

Since the study of the meteorological conditions of ihe air in 
a vertical line is inuxirtant it was considered advisable, in certain 
cases, to limit the length of the voyage by emptying the balloon 
automatically 

The instrumental equipment of ballons sondes was first con 
sidered M Teisstrenc de Bort presented a report on the 
determination of height by the barometer 

Urs Assmann and Berson said that the usual methods gave 
considerable errors, and they recommended the calculation of 
the height by successive strata, applying a correction for the 
change of lempei.itiire of the lower stratum during the ascent 
The Conference decided that — 

All nations should adopt the same formula of reduction, 
whatever method might be chosen ultimately 
M Teissercnc de Bort analysed the errors of the aneroid with 
respect to the mercurial barometer, but in regard to the latter it 
was pointed out by Dr Berson that the mercurial column 
only represents the atmospheric pressure at the moment when 
the balloon has no vertical velocity. It was resolved that — 
Simultaneous observations should be executed at the dif- 
ferent stations, and that the instruments should be controlled 
by taking them in manned balloons Besides this, the instru- 
ments ought to be interchanged among the diflerent stations in 
as short a time as possible 

The determination of the tem|jerature of the air in ballons 
sondes was introduced by a reixirt of M Teisserenc de Bort 
Dr Hereesell remarked that the temperature of the air varied 
so rapidly that it was necessary to apply a correction formula 
which he had developed in the MeUorologtsche Zettsrbrtfl, 
December 1897. M Cailletet exhibited a thermometer of his 
invention, which had for its bulb a spiral silver tube soldered 
.to a glass tube, both being filled with the liquid toluene 
He stated that it acquired the surrounding temperature in 
fifteen seconds M. Teisserenc de Bort exhibited a self- 
recording thermometer, having a thin blade of German silver 
fixed in a frame of Guillaume’s invariable steel This instru- 
ment takes the temperature of the air rapidly (9* F in 
fifteen seconds), and it is not affected by shocks The ventila- 
tion in a balloon is secured by a fan driven by a weight on a 
wire, which falls 5000 feet in an hour and a half. Drs Hergesell 
and Assmann described their attempts to construct a sensitive 
metallic thermometer, which the latter thought might be 
ventilated by the agitation of the air through a jet of liquid 
carbonic acid, but M. Cailletet pointed out that at low tem- 
peratures the tension of carbonic acid is too slight to produce 
ventilation. Dr. Berson remarked that in his high ascent, the 
upper clouds, at an albtude of 24.000 to 29,000 feet, radiated 
upon the instruments in the same way as does the surfiice of 
Ae eai^^y a moderate height. As a result of the discussion 

(I) The rapidity of the thermometric variation is so great 
m biUom Arndts that to record it thermometers must be em- 
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ployed which have much less llicrmal merlin llnm those 
hitherto employed, and (2) an cfticient ventilation of the 
thermometers is indispensable 

The testing of thermomekrs at temperatures below those to 
which they would be ex|)Osed in ballons sondes was advised, 
and Dr F,rk described the apparatus of Dr Linde, of Munich, 
for the production of a considerable quantity of liquid air 
This means of refrigeration enables temperatures lower than 
200’ C below zero to he obtained The Conference recom- 
mended that — 

Before the ascensions of ballons sondes the instruments be 
verified by varying the temperature and pressure under con- 
ditions similar to those to which they would be subjected in 
the atmosphere 

The equipment of manned balloons was next considered 
Some remarks of Dr Berson on the difficulty of reading a 
mercurial barometer, owing to the continual oscillations of the 
mercury, led to the following resolation 

During ascents, the mercurial barometer is ihe sl.rndard 
instrument for the comparison of aneroids, but for its observ- 
ations to be trustworthy the acceleration must be zero , it is 
evident that this condilion is fulfilled when the trajectory 
traced by the self recording aneroid is horizontal 
In conserjucncc of the statement that it was (lossiblr lo verify 
the instruments by reprrxlucing the curves traced by them, the 
Conference arlvistd that — 

There should be reproduced in the laboratory, with the aid 
of pneumatic and refrigerating apparatus, similar curves lo 
those traced by the barometer and thermometer during balloon 

Furthur discussion followed .as to the mtlhotls of obtaining 
the height of the balloon M Cailletet desciilied his appa- 
ratus for automatically photographing together, from lime to 
time, the ground vertically 1 x,low the balUxm and Ihe lice of 
an aneroid barometer I'romamap the route of the billooii 
as well as its true altitude are determined , the pressure is dt 
duced from the barometer, and thus the law connecting atmo 
spheric pressure with altitude can be studied Photographs 
have liccn taken from a balloon 7000 feet high, which was 
moving forty to sixty miles .an hour The .iccurac) of these 
measures was said to be within 1/250 of the height It is pro- 
posed to photograph a mercurial barometer in the same way 
The Conference recommended the use of \1 t aillelet's ajiparatus 
for both manned Imlloons and ballons sondts Ihe determination 
of the height by observations .it the ground was brought to the 
attention of the Conference, and especially the “ dromograph,” 
invented by MM Hermite and Besan^on, for automatically 
registering the azimuths and angular aliuuiles ohserveil, and the 
heliometcr used by Dr Kremser, of Berlin, for measuring the 
apparent diameter of the ballrion 

Dr Erk called attention lo the fact that in the case of a large 
difference of temperature between the wet and diy bulbs of the 
aspiration psychrometer, the wet bulb always had m its im- 
niediaie neighbourhood a warmer body, which is the interior 
cylinder surrounding it The resulting error may be avoided by 
covenng the interior cylinder with musim, so that the dry bulb 
is protected by a cylinder having a temperature, /, and the wet 
bulb by a cylinder having a temjieralure, t' The Conference 
thought it necessary that — 

The instrumental equipment of manned balloons should be 
uniform, so far as possible recorngaendation has been 
made in regard to the barometers , concerning thermometers, 
the opinion is expre-ssed that the aspiration psychrometer 
pkaced at the projier distance of at least 5 feet from the basket 
is the only instrument which should be employed in manned 
ascents Simultaneous comparisons with the sling thermo- 
meter are recommended 

Drs Berson and Hergesell urged the importance of simul- 
taneous ascents in the different countnes when a centre of 
barometric depression existed over the European CuntinenL 
From a purely meteorological point of view the manned ascents 
have an importance which the ballons sondes do not, because 
the temperature of these high regions can have no influence on 
the meteorological elements near the surface of the earth. M. 
de Fonvielle, however, insisted upon the interest of deducing 
experimentally, from thermometiic measures at a very great 
elevauon, the temperature of the lupra-atmosphene medium. 
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lie called attention to the poMibility of choosing in this way 
between the kinetic theory of gases, which supposes a 
temperature of 273* C below rero, and Fourier's theory 
which assumes that the temperature of space above the 
atmosphere is near that of the minima observed in the polar 
regions of the earth 

Future international balloon ascensions were next considered. 
It was deemed advisable that — 

For each ballon sotuk an instrument should be provided to 
serve ns a basis of comparison with perfected instruments 
whoso construction may change from one ascent to another 
on account of the improvements which may be attempted 
It was announced that in the next international ascent of 
ballons sondts Anstna, Italy and Belgium would participate, 
besides the countries which had already co-operated This 
ascent was appointed for the beginning of June with certain 
stations of the international system to be chosen as starting 
points The balloons should be as nearly as possible like those 
approved by the Conference, and the directors of the various 
meteorological systems were requested to institute observations 
on the days of the ascents according to the principles fixed by 
the President of the Committee It was recommended that — 
For the simultaneous study of the lower air strata, the 
observations from high stations be used, and especially those 
from kites and kite balloons. 


After a presentation of various methods for effecting the safe 
landing and the recovery of ballons sondts, resolutions looking 
to these ends were adopted Balloons may be protected against 
explosion caused by atmospheric electricity by covering their 
interior surface with a solution of potassium chlorate, which 
renders the fabric a conductor For the measurement of atmo 
spheric electricity the methods of Le Cadet, Burnstein and 
Andrd are recommended, especially the former 

Mr Rotch read the report which he had been requested to 
prepare on the use of kites at Blue Hill Observatory, USA, 
to obtain meteorological observationv He showed the advant- 
ages which kites poasess over balloons up to heights exceeding 
10,000 feet, whenever there is wind 

A letter from the Chief of the Weather Bureau explained 
the proixised use of kites to obtain data for a daily synoptic 
weather chart over the United Slates at the height of a mile or 
more. M. Teisserenc de Bort la equipping a kite station at 
Trappes, near Pans, after the moilol of Blue Hill, and General 
Rykatcheff stated that an anemograph of his invention was 
being raised with Hargrave kites at St Petersburg The Con- 
ference recommended the use of the kite in meteorology, and 
expressed the wish that all central observatories should make 
such observalions, which arc of prime importance for meteor 
olugy. On account of the favourable position of Mounts 
Cimone and Etna it is desirable that at the observatones on 
these mountains kites should be used in connection with the 
international balloon ascensions The Conference expressed 
the desire that the chief observatories should be provided 
with the kite balloon of von Parseval and von Siegsfeld (see 
description hereafter) in order that there may be a certain 
number of permanent aerial stations, and following the idea 
of M. Tacchini it is hoped that kite balloons will be used m 
Italy on Mounts Viso ana Etna, and also at the Military Park 
at Rome. 

The following new members of the Committee were elected 
M. Teisserenc de Bort and Prince Roland Bonaparte, of Pans, 
Prof liildebrandsson, of Upsala, Prof Pernter and Lieut 
tiinterstoisser, of Vienna, Captain Moedebeck, of Strassburg, 
and Lieut, von Siegsfeld, of Berlin. The next meeting was 
appointed for 1900, at Paris, during the Universal Exposition. 

The Committee had the opportunity of witnessing two trials 
of the eamive kite balloon, invented by Lieuts. von Parseval 
and von Siegsfeld, and constructed by Riedinger, of Augsburg, 
at a cost of 1000 dels , for Prof. Hergeselt and Captain 
Moedebeck. Although this form of balloon is UMd m the 
German army for reconnoitring, it was now employed for the 
first tune to lift self-recording meteorological instruments, ‘^e 
cybndrical balloon is so attached to the cable that its upper end 
inclines towards the wind, which thus raises instead of 
depressing it, as in the case of captive spherical balloons. The 
wind enters an auxiliary envelope at the lower extremity and 
maintains the cylindriicnl ftirm, notwithstanding any toss of 
gas. Thu wind bag algo semes as a rudder, while tsteial 
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wmgs prevent rotation about the longer axis. The Strassburg 
balloon has a diameter of 147 feet, a length of 55 7 feet, and a 
volume of 7770 cubic feet The gas b^ is varnished linen, 
and was filled with a mixture of hydrogen and coal gas. 
The weight of the balloon complete is 230 pounds, and the 
steel cable holding it weighs 2 pounds per lOO feet The 
azimuth, altitude, and traction of the cable are recorded by 
a dynamometer invented by Riedinger The meteorological 
instruments are contained in a basket (with open ends, through 
which the wind blows, but covered elsewhere with nickeled 
paper as a protection against insolation), suspended some 40 
feet below the balloon. The self recording instruments were 
1 a barometer and thermometer of Richard and a Robinson 
anemometer recording electncally Although the kind of gas 
employed was hardly sufficient to lift the unnecessarily beany 
basket and its contents, weighing 80 pounds, yet the trials made 
in rainy and windy weather were fairly successful, and a height 
I of about 1000 feet was reached Without instruments the 
balloon had remained for several days above the city, and had 
I withstood a gale 

The Committee also saw a hastily organised ascent of the 
ballon sonde, “ i-angenburg,” which is a silk balloon of about 
14,000 cubic feet capacity When filled with coal gas it had 
an initial ascensional force of about 440 pounds m excess of 
Its own weight and that of the instruments, contained in a 
cylindrical ^ket, which was open at top and bottom for 
ventilation, and was also covered with nickeled paper. They 
comprised a barometer and thermometer of Richard, and the 
metallic thermometer of Teisserenc de Bort, which all recorded 
on smoked paper Owing to the premature launch of the 
balloon the ballast was left behind, and the escape of gas, 
owing to the too rapid ascent, prevented a great height from 
being reached. The balloon rose at about 6 pm. with a 
velocity of nearly 23 feet per second, and disappMred in the 
scrato cumulus clouds in five minutes It attained an altitude 
exceeding 6 miles, and fell about 60 miles south east of Strasi- 
burg, where it was found the next day Unfortunately the 
shock caused by the breaking loose of the balloon stopped the 
clocks of the thermographs and prevented records of temperature 
from being obtained. 

An official account of this Conference will be published m the 
French smd German languages, together with the special reports 
prepared by the experts 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Amoni, the measures which received the Royal consent on 
Friday was the London University Commission Bill. 

Mr a J Hbrrbrtson, Lecturer on Geography m the 
Heriot-Watt College, Edinburgh, has taken the degree of 
I’h.I)., mutta cum laude, in the University of Freiburg, Baden, 
in the specuil subject of geography The subject of his theirs 
was the mean monthly rainfall of the globe, illustrated by 
twelve original maps 

Thb resident professorship of Physics and Mechanics 
in the Royal Agricultural College, Cirencester, has been 
filled up by the election of Mr John Alexander Johnston. 
At Edinburgh Mr Johnston was first medallut in advanced 
honours class of mathematics, and first medallist in advanced 
honours class of physics, and in 1894 he graduated M.A. with 
first class honours in mathematics and physical science, and 
afterwards obtained the Drummond scholarship for proficiency 
in physical science, as well as other open honours. At Pembroke 
College, Cambndge, he was awarded both minor and foundation 
scholarships, and graduated fourteenth wrangler m the mathe- 
matical tripos. 

A SPECIAL and valuable feature of the Museum of the Pea- 
body InsUtute at Salem, Mass , is referred to by Mr, W. E. 
Hoyle in the course of a description of museums in the United 
States and Canada, contained in the report of the Manchester 
Museum, Owens College (1897-8). Mr. Hoyle mentioos that 
at close intervals throughout the endre collection specUd coloured 
labels are displayed, calling attention, by title and shelf number, 
to books in the j^blic library referrli^ to the immediate gioupr 
so that a student or pupil from the public schoob need ooly 
tiansenbe on a bit of pa^ a set of numbers and present it ai 
the delivery window of the public Ubrmry to be provided at 
once with the books on the special subject desired. 
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The fiHIowtng lilt of candidatei lucceuful in this year's com 
petition for the Whitworth Scholanhipi and Exhibitions, has 
been issued by the Department of Science and Art . — Scholar, 
ships of 125/. a year, tenable for three years— Charles E 
Goodyear, Devonport , John H Grindley, Oldham ; Harry E. 
Wimpens, Bath , George &rvice, Cambnslang. Exhibitions | 
of a year, tenable for one year— William V Shearer, 
Glasgow ; William Alexander, Glasgow , Albert Hall, London , 
Aldan N Henderson, Edinburgh ; Alec W. Quennell, London , 
Victor G. Alexander, Portsmouth , George S Taylor, Devon- 
port ; Joel J. Lee, Portsmouth ; George Donington, Lincoln , 
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I^lie H. Hounsfieldy London ; WiMiai 




6o^rt M Neilson, Glasgow ; Wifliam k Barnes, Ilorwich 
(Lancs.); Francis P Johns, Torpoint , Herbert H Johnson, 
Liverpool ; William T. Williams, Xxindon , Frederick Charles- 
worth, Crewe , William A Craven, Birken- 


Macfarlane, Cathcart ; George G Sumner, 

Manchester ; Charles L. Vaughan, Plum, 
stead ; William E M Cumock, Liverpool , 

Francis D Moulang, Inchicote (Dublin) , 

John Webster, Gateshead. 

SOCIETIES AND ACADEMIES 

London. 

Royal Society, June 9— "On the 
Position of Helium, Argon, and Kiypton 
in the Scheme of Elements " By Sir 
William Crookes, F R.S 

It has been found difficult to give the 
elements argon and helium (and I think 
the same difficulty will exist in respect to 
the gas krypton) their proper place in the 
scheme of arrangement of the elements 
which we owe to the ingenuity and 
acienliiic acumen of New lands, Mcndel^ef 
and others Some years ago, carrying a 
little further Prof Emerson Reynolds's 
idea of representing the scheme of ele 
ments by a sigrag line, I thought of 
pro)eeting a scheme in three dimensional 
space, and exhibited at one of the meet 
mgs of the Chemical .Society* a model illustrating my views 
Since that time, I have rearranged the positions then assigned 
to some of the less known elements in accordance with later 
atomre weight determinations, and thereby made the curve more 
symmetric^. 

Many of the elemental tacts can be well explained by sup- 
posing the space projection of the scheme of elements to be a 
spiral. This curve is, however, inadmissible, inasmuch as the 
curve has to pass through a point neutral as to electricity and 
chemical cne^y twice in each cycle We must therefore adopt 
some other figure A figure-of eight will foreshorten into a 
ugzag as well as a spiral, and it fulfils every condition of the 
problem. Such a figure will result from three very simple 
siinultaneous motions First, an oscillation to and fro (suppose 
east and west) ; secondly, an oscillation at right angles to the 
former (suppose north and south) , and thirdly, a motion at right 
angles to these two (suppose downwards), which, in its simplest 
form, would be with unvarying velocity 

1 take any arbitrary and convenient’iigure of-eight, without 
reference to its exact nature ; I divide each of the loops into 
eight equal parts, and then drop from these points ordinates 
corresponding to the atomic weights of the first cycle of 
elements. 1 have here a model representing this figure pro- 
jected in space , in it the elements are supposed to follow one 
another at equal distances along the figure-of-eight spiral, a gap 
of one division being left at the point of crossing The vertical 
height is divided into 240 equal parts on which the atomic 
weights are plotted, from il = i to Ur = 239 59 Each black 
disc represents an element, and is accurately on a level with its 
atomic weight on the veruoal scale. 

The accompanying figure, photographed from the solW models 
iBvstrates the proposed arraimement. The elements felling one 
UDder the other along each of the vertical ordinatea, are — 

> PruKlciitla] lutdrns to th« CiMinical Sodiiy, March 18, 1SS8 
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The bracketed spaces between cerium and tantalum i 
probably occupied by elements of the didymium and erbium 
groups. Their chemical properties are not known with sufficient 
accuracy to enable their positions to he well defined. They all 
give coloured absorption spectra, and have atomic weights be- 
tween these hmits. FosiUons marked by a dash (— ) are waitipg 
for future discoverers to fill up 

Let me suppose that at the birth of the elements, as we now 
know them, the action of the vis generatrix might be diagram- 
maticaliy represented by a journey to and fro in cycles along a 
figure-of-eignt path, white, simultaneously, time is flying on, and 
circumstance by which the element-forming cause is c 



ditioned [eg temperature) is declining; (variations which 1 
have endeavoured to represent by the downward slope) The 
result of the first cycle may be represented m the diagram by 
supposing that the unknown formative cause has scalleted along 
Its journey the groupings now called hydrogen, lithium, gluciiium, 
boron, carbon, nitrogen, oxygen, fluorine, sodium, magnesium, 
alummium, silicon, phosphorus, sulphur, and chlorine But the 
swing of the pendulum is not arrested at the end of the first 
round It still proceeds on Us journey, and had the conditions 
remained constant, the next elementary grouping generated 
would again be lithium, and the original cycle would eternally 
reappear, producing again and again the same fourteen elements. 
But the conditions are not quite the same Those represented 
by the two mutually rectangular hor1ronl.1l components of the 
motion (say chemical and clectncal energy) are not matenallv 
modified, that to which the vertical component corresponds 
has lessened, and so, instead of lithium being repeated by 
lithium, the grouping which forms the commencement of the 
second cycle is not lithium, but Us lineal descendant, potassium 

It IS seen that each coil of the lemniscate track crosses the 
neutral line at lower and lower points This line is neutral 
at to electncity, and neutral as to chemical action Electro, 
positive elements are generated on the northerly or retreating 
naif of the swing, and electro negative elements on the southerly 
or approaching naif. Chemical atomicity is governed by dis- 
tance from the central point of neutrality , monatomic elements 
being one remove from it, diatomic elements two removes, and 
so on Parami^netic elements congregate to the left of the 
neutial Uqp, and diamagnetic elemenu to the right. With few 
exceptions, all the most metallic elements lie on the north. 

TuI recently chemists knew no element which had not more 
or less marked chemical properties, but now by the researches of 
Lord Rayleigh ^nd Prof. Ramsay, we ore brought fece to face 
with a group of bodies with apjxurently no chenucal properties. 
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forming an occepcion to the other chemical element*. I venture 
to suggeit that the«e elements, helium, argon, and krypton in 
this scheme naturally fall into their places as they atand on 
the neutral line Helium, with an atomic weight of 4, 6U into 
the neutral position between hydrogen and lithium Argon, 
with an atomic weight of about 40, as naturally falls into the 
neutral position between chlorine and potassium. While krypton, 
with an atomic weight of about 80, will find a place between 
bromine and rubidium 

Sec how well the analogous elements follow one another in 
order C, Ti, and Zr , N and V ; Gl, Ca, Sr, and Ba ; Li, K, 
Kb, and Cs ; Cl, Br, and I , S, Se, and Te , Mg, Zn, Cd, and 
llg , P, As, Sb, and Bi , Al, Ga, In, and Tl The symmetry 
of these senes shows that we are on the right track It also 
shows how many missing elements are waiting for discos ery, and 
It would not now be impossible to emulate the bnlliant feat of 
Mendclcef in the celebrated cases of Eka-silicon and hka- 
aluminium Along the neutral line alone are places for many 
more bodies, which will prol»bly increase in density and atomic 
we^bt until we come to inert bodies in the solid form 

Three groups are seen under one another, each consisting of 
closely allied elements which Prof MendeWef has relegated to 
his eighth family They congregate round the atomic weight 
57, manganese, iron, nickel and cobalt , round the atomic 
weight 103. ruthenium, rhodium and palladium, while lower 
down round atomic weight 195 are congregated osmium, indium 
and platinum These groups are interperiodic because their 
atomic weights exclude them from the small periods into 
which the other elements fall , and because their chemical 
relations with some members of the neighbouring groups show 
that they are interperiodic in the sense of being formed in 
transition stages 

\Nete,Junt 22. — Since the above was written. Prof Kamsay 
and Mr Travers have discovered two other inert gases accom 
Maying argon in the atmosphere These ate called Neon and 
Metargon From data supplied me by Prof Kamsay, it is 
probable that neon haj an atomic weight of about 22, which would 
onng It into the neutral position between fluorine and sodium 
Metargon is said to have an atomic weight of about 40 , if so, 
It shares the third neutral position with argon I have marked 
the positions of these new elements on the diagram ] 


Academy of Sciences, August 8, 1898 — M Wolf in the 
chair — On the theory of the zenithal telescope, by M Halt 
An exposition in reply to some objections raised by M Veisch- 
affel — Some points in the normal and pathological physiology 
of the heart, revealed by rudioscopic examination, by M Ch 
Bouchard This [laper treats of the movements of the heart 
during respiration, both m the normal state and m the presence 
of diseases of the respiratory organs — The double embryo of 
Vtficsomu/es and tachygencsis by M M Edmond Pciiier and 
Antoine Pizon — The number and symmetry of the libeAi 
ligneous bundles of the petiole as a measure of the gradation of 
vegetable species, by M Ad Chatin The monocotyledons 
are dealt with in this article — Ex|>eriments on the production 
of Alpine characters in plants by the alternation of extreme 
temperatures, by M. Gaston Bonnier Comparative experiments 
were made with a number of plants cultivated under three 
different sets of conditions, the first being maintained al a con- 
stant low temperature (4° to 9° C ), the second subjected to the 
normal variations in temperature m the neighbourhood of 
Pans, and the third maintained at a very low tempera 
ture (hiring the night and exposed to the sun in the day 
Under the last-named conditions the plants exhibited the 
stunted growth, the short internodes, the small thick leaves, 

and the speedy elBoresccnce characteristic of Alpine species 

On the preparation of cultures of Koch's liacillus, most favourable 
for the study of the phenomena of agglutination in the blood-serum 
of tuberculous subjects, by M M S Arloing and Paul Courmont, 
— On the infinitely small defonnation of an elastic ellipsoid, by 
MM E and F Cossefat.— On simple kathode rays, by M. E 
Goldstein — On the superposition of two stereoscopic couples, 
by MM. T Marie and II Ribaut — On monopyrocatechin 
gjyoxal, by M Ch. Moureu The compound of the formula 
CgH^O^, recently described by M Julius Hesse, and obtained 
by him from a derivative of monopyrocatechin glyoxal, is shown 
to be identical with the orthohydroxyphenoxy-acetic acid pro- 
duced by hydrolysis of ethane-dipyrocatcchin (dipyrocatechin 
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glyoxal) This result confirms the author in his supposition 
that monopyrocatechin glyoxsl is an intermediate product in 
[ the hydrolysis of dipyrocatechin glyoxal —Action of oxygen upon 
yeast, byM JeanEffront On exposure of yeast to air, absorption 
of oxygen takes place, accompanied by a considerable nse of 
temperature This is due to the presence of an oxidising 
enzyme which will be subsequently described — Study of the 
phosphoric acid dissolved by the water of the soil, by M. Th. 
Schlcesing fils As has been already pointed out, the percentam; 
of phosphoric acid held in solution by the water of the soil depends 
only on the nature of the latter, and is independent of the abso- 
lute amount of water present On this fact is based a simple 
and expeditious method of determining the dissolved phosphoric 
acid in soils The sample is agitated for ten hours with a large 
volume of water and the pho^nonc acid estimated in an aliquot 
part of the clarified liquid The result thus obtained, combined 
with a determination of the moisture m the soil, gives the in- 
formation reouired — On the mechanism of immunisation 
against the globulicidal action of snake serum, by MM L 
Camus and E Gley — Transmission of toxines from the foetus to 
the mother, by M. A Charnn Experiments were made upon 
rabbits — Influence of carbonic acid on the form and structure 
of plants, by M Em C Teodoresco Plants were grown in 
air deprived of carbonic acid, and in air to which a definite 
amount of the gas had been addetl Certain morphological 
differences were observed — “JaundiCL,” a liacteriologiul 
disease of the beetroot, bj MM Pnllieux and Delacroix The 
bacterial nature of the disease has been demonstrated, and con- 
firmed by inoculation experiments — Apparatus for taking radio 
graphs of the thoracic cage during inspiration and expiration 
results obtained, by M Guilleminot The construction of the 
apparatus was suggested by the experiments of M Bouchard, 
whose observations are confirmed — A luminous meteor, ob- 
served at Bourg d’Ault (Somme), by M C Roii 
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COMPARATIVE ALGEBRA 
A Treatise on Universal Algebra, ninth Applications By 
Alfred North Whitehead, M A. Vol. I Pp. xxvi 
+ 586 (Cambridge at the University Press, 1898 ) 

T his work affords a sad illustration of the spirit of 
lawlessness which has invaded one of our ancient 
Universities since the tinne when she rashly began to 
tamper with her Tripos Regulations. In the good old 
times two and two were four, and two straight lines in a 
plane would meet if produced, or, if not, they were 
parallel , but it would seem that we have changed all 
that Here is a large treatise, issued with the approval 
of the Cambridge authorities, which appears to set e\ery 
rule and principle of algebra and geometry at defiance 
Sometimes ba is the same thing Asab, sometimes it isn’t , 
a + rt may be ia or a according to circumstances , 
straight lines in a plane may be produced to an infinite 
distance without meeting, yet not be parallel , and the 
sum of the .tngles of a triangle appears to be capable of 
assuming any value that suits the author’s convenience 
It IS a pity that we have not had an opportunity of show- 
ing the book to some country rector who graduated with 
mathematical honours, say, forty years ago , it is easy 
to imagine his feelings of surprise, bewilderment, possibly 
of indignation, as he turned over the pages and en- 
countered such a \ariety of paradoxical statements and 
unfamiliar formulte 

Seriously, Mr Whitehead's work ought to be full of 
interest, not only to specialists, but to the considerable 
number of people who, with a fair knowledge of mathe- 
matics, have never dreamt of the existence of any algebra 
save one, or any geometry that is not Euclidean Its 
title, perhaps, hardly conveys a precise idea of its con- 
tents It IS, in fact, a comparative study of special 
algebras, exclusive of ordinary algebra, the results of 
which are taken for granted throughout Such an under- 
taking has necessarily involved a very great deal of time 
and labour , for, in order to carry it out with any degree 
of success. It IS needful, not only to master each separate 
algebra in detail, but also to adopt some general point of 
view, so as to avoid the imminent risk of composing, not 
one work, but a bundle of isolated treatises Mr White- 
head has, happily, overcome this difficulty by viewing the 
different algebras, in the main, in their relation to the 
general abstract conception of space. Whether this plan 
can be consistently followed throughout may be open 
to question it certainly wbrfcs very well in this first 
volume, the keynote of which is Grassmann's Extensive 
Calculus. 

The first special algebra dealt with, however, appeals 
to a much simpler range of spatial ideas ; it is the Algebra 
of Symbolic Logic, which only requires the conception of 
closed regions of space which may or may not overlap 
This algebra is charmingly simple • it docs not involve 
any arithmetical calculations, or even the use of digits, 
because both <i + a and aa are equivalent to a , and it 
enjoys a perfect dualism, so that from every proposition 
(not self-reciprocal) another may be at once inferred 
On Its value in its logical applications, it would be unwise 
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for a mere mathematician to express an opinion, and the 
moral philosophers themselves appear to be of different 
minds on this as on some other questions , but this does 
not detract from its merits as an algebra of extreme 
simplicity, combined with symmetry and grace 

Tlic next three Books (III -V) deal with positional 
manifolds, the calculus of extension, and extensive 
manifolds of three dimensions. In this very important 
section the reader will find a systematic development of 
the extensive calculus, with abundance of illustrative 
applications , so that English mathematicians will no 
longer have any excuse for ignoring Grassmann’s magni- 
ficent conceptions. Time alone ran show whether, as an 
instrument of discovery, Grassmann’s calculus will prove 
supenor to the ordinary methods , but of its power as a 
means of expression there can only be one opinion To 
see this the reader has only to turn, for example, to the 
chapters on line geometiy CHook V, Chapters 1 -ill ), 
where the properties of null systems, the linear complex, 
and the invariants of groups of line systems (or, as the 
author prefers to call them, systems of forces) are proved 
with extreme directness and simplicity The crux of 
the calculus is the theory of regressive and inner multi- 
plication, which IS discussed in Book IV , Chapters 11 , 111 
the readei may be recommended to study these chapters 
in connection with the applications which follow, especi- 
ally in Book V, Chapter 1 , where the formula* for three 
dimensions arc recapitulated The idea of intensity is 
introduced at the outset, and the exposition follows 
mainly the Auuiehnun^slehre of 1862 this procedure 
certainly has its advantages, but makes the extensive 
calculus appear more closely allied to the barycentnc 
calculus than it naturally is 

Book VII , on the application of the extensive calculus 
to geometry, is largely concerned with vectors I< roin 
Grassmann’s point of view a vector, or, as he called it, 
a “Strecke," is the difference between two extensive 
magnitudes of equal weight , with an appropriate law of 
intensity, it may also be regarded, in a sense, as a point 
at infinity But there is a certain convenience, when 
working with vectors, in regarding them as independent 
elements, after the manner of Hamilton this method is 
explained in Chapter tv of the Book, which contains .a 
number of kinematical and dynamical formul* Chapter 
III ,on curves and surfaces, illustrates very fairly both the 
strong and the weak points of the calculus 

Book Vi contains a detailed account of the theory of 
metrics. It is very refreshing to find that this theory 
IS treated by the authoV in a thoroughly satisfactory 
way, without any of the sham metaphysics and faulty 
psychology which so often disfigure it, especially when 
an attempt is made to expound these abstract ideas to 
a popular audience Starting with the purely abstract 
definition of a positional manifold, it is possible to con- 
struct a theory in which there is associated with any two 
elements of the manifold a numerical quantity called 
their distance, which may be finite or infinite, real or 
imaginary, but which only vanishes when the elements 
coincide In order to satisfy certain axioms which are 
analogous to some of the assumptions tacitly or explicitly 
made in ordinary geometry, and the fundamental theorem 
of projective geometrV that if three points of a row of 
points are congruent to the three corresponding points 
S 
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of a ^mographic range, then the two rows are congruent, 
It IS Afoetaary and sitfiRcient that the distance between 
two elenaents a, ^ is « log where « is a constant and 
iflUf) \s the cross-ratio of a, ^ i, the last two being two 
fixed elements on the “ line ” a\ the so-called absolute 
point-pair of the line This leads to Cayley’s theory of 
the absolute quadric, and the classification of metrical 
geometry into the three kinds, elliptic, parabolic, and 
hyperbolic. The theory of angles between lines or 
planes, the theory of par^lels, and the general definition 
of perpendiculanty follow in due course In all this 
there is no hocus-pocus whatever j we have an analytical 
theory, based upon precise definitions, which is quite 
independent of any appeal to the senses But the 
question is bound to arise • “ What is the relation of 
this to real geometry? What has it to do with the 
space of which we have experience, with the practical 
measurements which we are making every day?” To 
answer this inquiry in anything like a satisfactory way 
It IS necessary to clear our mind of prejudices and mis- 
conceptions which obscure the whole matter until they 
are removed. 

First of all it must be remembered that we cannot 
distinguish between real and imaginary space in the 
same sense as we do, for instance, between a real 
experience and an hallucination, or between a pho’o- 
graph and a landscape composition Space is essenltally 
an ideal conception, and strictly speaking we have no 
experience of space at all , we evolve, each of us probably 
with his own degree of precision or vagueness, a scheme 
to which we relate certain aspects of our sense-impres- 
sions To attempt to define real space as the space in which 
real things exist is, of course, mere playing with words 
and avoiding the true issue when we $a> that a thing 
“exists in space,” we refer an actual (or imagined) objec- 
tive experience to an i^eal scheme, and our statement 
has a meaning for us simply so far as the scheme is 
clearly developed tn subjtcto Again, to say that real 
space IS of three dimensions, as contrasted with the 
/i-dimensional space of abstract analytical geometry, 
merely means that, hitherto, a three-dimensional scheme 
has proved sufficient for the classification of those sense- 
impressions which admit of a spatial interpretation It 
IS a very interesting experiment to walk along a street 
and attend exclusively to one’s visual impressions , this 
gives a consistent experience of a /wfl-dimensional space 
with a time-series of continuous projective transform- 
ations. The exhibitions of “animated photographs” 
afford a similar experience , the conclusion seems 
obvious that the properties of “real” space are con- 
ditioned by the range of sensations that we refer to 
It Supposing that we could develop a new sense, it 
IS quite possible that we might experience a “real” 
space of four dimensions. 

From the purely mathematical side these discussions 
are more or less irrelevant The definition of a posi- 
tional, manifold of n dimensions is perfectly clear and 
intelligible , and it is quite legitimate to assume such 
postulates of construction as will make the corresponding 
geometry just as much a true geometry as the elements 
of Euclid Of course, if «>3, we lose the help of 
“ intuition,” that is, the suggestions of sense-impresstons , 
but these suggestions are not essential, and the modem 
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development of geometrical theory is, in fact, chiefly due 
to a sceptical criticism of the trade results of merely 
objective experience. 

Then, again, as to the metneal properties of space. 
The analytical theory leads, as we have seen, to three 
distinct varieties. No conceivable experiment can de- 
cide whether “teal” space is elliptic, hyperbolic, or 
parabolic . one sufficient reason is that it is pure assump- 
tion to suppose that we can move a ruler about without 
altermg its length. 1 1 is enough for all practical purposes 
to know that the hypothesis of parabolic space is com- 
paratively simple, and serves nearly enough for the 
interpretation of physical measurements. In this con- 
nection, special attention may be directed to Mr. 
Whitehead’s notes on pp. 499 and 451. The last is 
particularly important, as pointing out that a space of 
one type may be a locus in a space of one more dimen- 
sion and of a different type thus ordinary Euclidean 
space of three dimensions may be regarded as a limit- 
surface in a hyperbolic space of four dimensions 

On p 369 will be found a very useful bibliography of 
treatises and memoirs dealing with the general theory <rf 
metrics , one omission that may be noted is that no 
reference is given to Lie’s Urge treatise on transform- 
ation-groups, which contains a section on this subject, 
with detailed criticism of the theones of Riemann, 
Helmholtz and others 

It would not be right to conclude this notice without 
saying a word or two in appreciation of the spirit of 
thoroughness and of independence in which Mr White- 
head’s valuable book has been written It possesses a 
unity of design which is really remarkable, considering 
the variety of its themes , and the author's own contribu- 
tions, not only in illustrative detail, but in additions to 
the general theory, are well worthy of attention. All 
who are interested m the comparative study of algebra 
will look forward with pleasurable anticipation to the 
appearance of the second volume, and wish the author all 
success in bringing his formidable task to a conclusion. 

G B M. 


EARLY GREEK ASTRONOMY 
The First Philosophers of Greece An edition and trans- 
lation of the remaining fragments of the pre-Sokratic 
philosophers, together with a translation of the more 
important accounts of their opinions contained in the 
early epitomes of their works. By Arthur Fairbanks. 
Pp VII -I- 300 (London Kegan Paul, Trench, and 
Co, Ltd, 1898) 

T he histones which we possess and to which we 
readily turn for information concerning the early 
science of the ancients have been prepared mainly by 
two kinds of writers, having in view two different objects 
We have on the one hand, works like those of Delambre, 
or in later times of Mr. Narrien, authors possessing a 
comprehensive knowledge of mathematical analysis, and 
who, writing for the benefit of physicists, are most in- 
terested m exhibiting the scientific connection existing 
between the older phibsophers and modem science. As 
an example of the other kind, we may refer to such work* 
as that by Sir G C. Lewis, whose classical attainments 
were protobly in advance of his knowledge of physics. 
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and who looked upon the writings of the ancients from 
the point of view of a student of ethics and philosophy 
He addressed a wider and less specially educated class, 
whose interest in his book was peihaps more liteiary 
than scientific Neither method of exhibiting the ex- 
tent of ancient knowledge is free fiom objection In 
cither case the original is liable to be coloured or dis- 
torted by the views of the commentator The modern 
serious student desires to consult original authorities, anc 
takes but little interest in compilations, however thorough, 
by authorities, however competent The w'ork of Mr 
Fairbanks will theiefore be welcome to that class of 
students, who are anxious to know what the various 
authors have said themselves, not meiely the interpieta- 
tion which later writers have put upon these utterances 
These original sources of information aie too often only 
to be found in short fragments scattered liberally through- 
out Greek literature in the form of quotations from the 
earliest writers, or more or less complete epitomes of the 
masters’ teaching, prepared by later writers (lerman 
criticism has been busy with these fragments, determining 
the relation of these writers to each other as well as to 
the source of the whole series, in order that we may 
estimate their relative value The Greek text of these 
fragments has been published in numeious short mono- 
graphs, most of which, however, are not easily accessible, 
and a competent guide is necessary This essential 
service Mr Fairbanks has rendered to the student by 
placing the materials ready to his hands He has, more 
over, prepared a carefully constructed text, enriched it 
by critical notes, and added an English tianslation Im- 
por;ant passages from Plato and Aristotle bearing on 
these early writeis are also given, so that even the bettei 
known authorities gam some illumination Mr kairbanks 
puts before us all the material for the suivey of the 
history of early Greek thought , we necessaiily confine 
our attention to the physical side 

It IS interesting to inquire whether the reputations of 
certain philosophers, and the estimate we have formed 
of their scientific insight, should be modified by a critical 
studv of the original description apart from the interpre- 
tation which later authors have given to these expressions 
We are too apt to quote over and over again the expressed 
opinions of writers of repute, without re-examining the 
grounds on which those opinions rest We may un- 
consciously attach too much weight to the comments of 
later writers who have been swayed by tradition, and 
who, in the absence of exact information, drawn from 
trustworthy sources, have inserted their own views in the 
place of the original Unfortunately, in some cases, and 
these the most interesting, no^re^sh information is forth- 
coming Thales, the founder of the Ionian school, for 
instance, remains as mythical and unsubstantial as ever 
He looms large on the distant background owing to hiS I 
connection with the famous eclipse to which bis name is 
attached, and the part it has played in scientific chrono- ] 
logy, but neither ingenuity nor research seems likely to 
alTord a satisfactory answer to the several enigmas con- 
nected with his history Anaximandros and Anaximenes 
scarcely fare better It is generally agreed that two short 
phrases have been taken directly from the vwitings of the 
former, but even admitting the probability, neither of 
these expressions is calculated to throw much light on 
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his teaching oi illustrate any distinctive feature in the 
cosinical tenets which he propounded It is not till we 
come to Herakleitos that we meet with any large number 
of original extracts The preservation of these quotations 
may be due to chance, or may be held .as evidence of the 
gre.ater veneration in which his teaching was held The 
student of Plato is acquainted with a few of his sayings 
which had passed into the character of proverbs, and 
attest the popularity of the author The complete col- 
lection piesented to us by Mr Fairbanks does not appear 
very edifying. Some, indeed, have the solemnity of the 
Proverbs of Solomon, while others well maintain that 
reputation for obscurity which the author early acquired 
and consistently letained As an acute observer and 
scientific teacher, Herakleitos falls far behind Thales, oi 
rather behind the position popularly assigned to Thales, 
foi which, howevei, we get heie little additional support 
The suspicion that Herakleitos believed the sun to be no 
larger than a human foot is confirmed, and it seems piob- 
able th.at he taught that the sun and moon were both 
bowl shaped Eclipses weie produced by the turning of 
these bowl shaped bodies, so that the concave side was 
turned upwards and the dark convex side was seen by 
the observer Following, however, the reconstructed 
“ Placita of Actios,” probably the original work from 
which both Stob.aeos and Plutaich copied, the earlier 
master taught that the eclipses of the sun took place 
when the moon passed across it in direct line, and that 
eclipses of the moon proved that it came into the shadow 
of the earth the earth coming between the two heavenly 
bodies and blocking the light fiotn the moon Whether 
Thales really taught these advanced views himself is 
immaterial , the fact remains that these correct notions 
did obtain at a verv early date, and it is very difficult to 
understand how, in any enlightened society, they were 
supplanted by the childish formulas recited by Hera- 
kleitos and his admirers The scientific teaching of the 
school of Thales seems to have been at its best at its 
birth and to have rapidly detenor, ited, authority possibly 
usurping the place of observation 

The Eleatic school, however, had much to learn 
Xenoph.anes, the founder, w.xs not happy m his scientific 
suggestions Accoiding to the authority just quoted, this 
philosopher taught that the stars weie formed of burning 
cloud, extinguished each day and re-kmdled at night 
This seems to be a fair sample of his teaching, and bis 
name .and Ins work may be rapidly passed aside 
Parmenides, probably the disciple of Xenophanes, is 
entitled to more respectful consideration, both by reason 
of the reg.ird in which he was held by Plato and by the 
coirectness of his views on certain sacutific points. From 
a passage m btobaeos he has been credited with having 
taught that the earth was spherical in shape, but some 
doubt has existed, inasmuch as the same writer attributes 
the same discovery to Anaxagoras. Modern research 
seems to declare on the side of Parmenides, but the 
evidetace is by no means clear 

Other teachers come under review, notably Pythagoras, 
from whom we have no preserved quotation, though the 
doxographists have much to say of him, and of Empe- 
docles, who has much to say, both in his own words and 
those of others But the reading of even tho longest 
extracts does not leave'a very satisfactory irnprestion. It 
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IS impossible to feel that the quotations that have been 
preserved are those that are most characteristic of the 
master, or those by which he himself would wish to he 
judged. Some happy expression, some lucky chance may 
have attracted the attention of a pupil or a commentator, 
with the result that we get transmitted to us a very imper- 
fect view, and consequently we utterly fail to reconstruct 
any adequate picture of the philosophical teaching as a 
whole If Plato, writing of Parmenides, almost a con- 
temporary, could say “ I fear lest we mav not understand 
what he said, and that we may fail still more to under- 
stand his thoughts in saying it,'’ how much more difficult 
IS It for us to obtain a clear conception. But this 
difficulty does not detract at all from the value of Mr 
Fairbanks’ work, or of those who have laboured in the 
field of literary criticism In entering into their labours 
we learn with clearer precision the extent and the trust- 
worthiness of the materials that exist for the study of 
early Greek thought. 


A HUNDRED AND FIFTY NORTH 
AMERICAN BIRDS 

Ihrd Net^hbort an Introductory A<.quatntancc with 
One Hundred and Fifty Birds commonly found 
in the Gardens, Meadows, and IVoods about our 
Homes By Neltje Blanchan , with Introduction by 
John Burroughs Pp viii -(- 234 Colouied plates 
(London Sampson low, Marston, and Co, Ltd, 
1898) 

A T the first glance this volume might well be mistaken 
for an addition to the already extensive literature 
relating to British birds , but the spelling of the second 
word in Its somewhat cumbersome title at once proclaims 
Its Transatlantic origin And, as a matter of fact, it is 
really a popular account of some of the commoner birds 
of the United States Since it is confessedly printed in 
New York, it is doubtless an English edition of a work 
first published in the States , and although it may be 
most useful in the land of its birth, we may perhaps be 
permitted to suggest that it would have been better bad 
Its issue been restricted to that country 
On first opening the book the reader is confronted with 
a frontispiece purporting to represent the “ Goldfinch," 
but instead of seeing the bird properly so denominated, 
he finds the so-called Amencan’Goldfinch (Spinus tristis) 
And, although the bird’s proper title is given in the text, 
the plate, for issue in this country, ought to have been 
similarly lettered. This is by no means a solitary 
instance as regards the legends to the plates , while in 
the systematic part it is even worse We find, for 
instance, the llangnests, or Icteridee, popularised under 
the names of blackbirds and onoles , while in the family 
( Tnrdidee) to which the birds properly so-called belong, 
we have, in addition to thrushes, bluebirds and robins 
Doubtless this is good enough for a country in wbiph 
bison ^llpiscalled buffalo, and stags of the red deer 
group 9 ^ut It will scarcely commend itself to English 
readers. 

In her preface the lady author lays great stress on the 
arcumstance that “ her knowledge has not been collected 
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from the stuffed carcasses of birds in museums [as if any 
one examined stuffed specimens for descriptive purposes], 
but gleaned afield ’’ And in the introduction it is 
written — “The pictures, with a few exceptions, are 
remarkably good and accurate, and these, with the 
various groupings of the birds according to colour, 
season, habitat, &c , ought to render the identification of 
the birds, with no other weapon than an opera-glass, an 
easy matter ’’ 

It would be distinctly interesting to know which were 
the exceptions above referred to Was the plate of the 
Yellow-throated Vireo, facing p 189, one of them ^ In 
this plate we have an obviously stuffed example (and not 
a very well stuffed one at that) of the bird in question, 
mounted upon one of the conventional museum perches 
The bird thus mounted has been fixed in the most 
glaringly obvious manner to one of a series of twigs of 
apple in blossom, and the whole reproduced as a picture 
Apart from the perch, the general effect might not have 
been utterly bad, were it not that the twigs are placed in 
the vertical when they should have been in the horizontal 
position 1 

But there are e\en things artistically worse than this 
Many of the plates, such as those of the Bobolink and 
the Brown Thrasher, appear to have been produced by 
taking a landscape and placing in front of it either a 
single (apparently stuffed) bird or a group of birds, and 
then, by some process unknown to us, reproducing the 
whole And the effect is not pleasing Either the 
objects in the background stand out as though they 
formed the middle distance, or they are hopelessly out 
of focus and form a confused blurr As already said, 
the author inveighs against stuffed “carcasses,” but if 
the Blackcap Tit, or “Chickadee,” forming the subject 
of the plate facing p 76, does not come under such 
designation, we shall be greatly surprised 

Neither can we commend the arrangement of the 
birds described. At the commencement of the book 
these are placed under their proper families, and to our 
thinking no better arrangement could have been followed 
in the sequel But this by no means suits the author 
And after a little preliminary skirmishing in the way 
of classing by habitats, se.ason, and size, she finally 
settles down to arrange the species by coloration ' 
Consequently we have closely allied forms widely 
separated, and incongruous species placed in juxta- 
position, without, so far as we can see, one single 
advantage gained over the ordinary system. To take 
an example, we have two species of woodpeckers placed 
among birds “conspicuously black and white," where 
they are flanked on each side by a passenne, but a third 
woodpecker (the “flicker”) finds a far distant place 
among “brown, olive, or greyish-brown, and brown and 
grey sparrowy birds ’’ Surely this is making confusion 
for confusion’s sake 

Much more sympathy may be expressed for the 
author’s attempt to divide the birds of New York 
according to whether they are permanent residents, or 
make their appearance at particular seasons only ; and 
this list may prove of use not only to the ordinary bird- 
lover, but likewise to the student of migration and dis- 
tribution As regards the descriptions of the different 
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species, these appear fairly accurate, and many little 
anecdotes of habits, &c , are related in a manner which 
can scarcely fail to attract attention 

Although both from the artistic and the strictly 
scientific standpoints, the volume, in our judgment, is 
somewhat of a failure, yet as an earnest and brightly- 
written attempt to popularise the study of the commoner 
North American birds, it is deserving of attention on 
the part of residents in the States who want to know 
more about the ways of the feathered creatures with 
which they meet R L 


OUR BOOK SHELF. 

Symons's British Rainfall, 1897 By G J Symons, 
F R S , and H Sowerby Wallis Pp 58 + 239 
(London Edward Stanford, 1898 ) 

An interesting article on the mean annual rainfall in the 
English Lake district appears in this new volume of 
“ British Rainfall," m continuation of articles published 
in the volumes for the years 1895 and 1896 The earlier 
contributions showed the rainfall at Seathwaite from 
1845 to 1895, and the rainfall within an area of about 
thirty square miles having Seathwaite nearly in the 
centre In the present volume a much larger area— 
about 650 square miles — 11 dealt with from the point of 
\ lew of rainfall, and a number of noteworthy conclusions 
are reached The paper is accompanied by an oro- 
graphical map, and a map showing by means of isohyetal 
lines— that is, lines of equal mean annual rainfall— the 
distribution of the piecipitation in the district '1 his 
map shows that annual rainfalls exceeding 100 inches 
occur over more than seventy square miles A high rain- 
fall appears to be established at the head of the Lang- 
dales, trustworthy observations giving a mean of 1297 
inches at Mickleden, which value is within five inches of 
the rainfall at Seathwaite 

Mr Symons points out that the rainfall differs very 
greatly, even within a few miles An examination of the 
records of three pairs of stations, separated by 3J, ej, 
and li miles respectively, showed the increase per mile 
to be 28 inches, 21 inches, and 71 inches respectively, 
the last-named representing a difference of 004 inch pel 
yard 

Heavy rains in short periods appear to have been more 
frequent in 1897 than they generally are Large rainfalls 
in twenty-four hours were also noteworthy One of the 
heaviest rains on record in the United Kingdom occurred 
at Seathwaite on November 12, 1897, the fall in twenty- 
four hours ending at 9 a m on November 13 being 8 03 
inches — that is, more than half an inch greater than any 
diurnal record during fifty-three years As to the relation 
which the total fall of rain in 1897 bears to the average 
amount, Mr Symons finds that, for England and Wales, 
and Scotland as a whole, the fall m 1897 was the same 
as the average fall for the pertrtl 1880-^, but in Ireland 
It was twelve per cent in excess 

The number of observers who now send their records 
to Mr Symons is 3318, and credit is certainly due to him 
for the organisation of this vast staff, and to the authors 
combined for their work of reducing the observations to 
law and order 

Sioria Natural - , per la gioventit Jtaliana By Achille 
Griffini, Assist.mt at the Royal Zoological Museum, 
University of Turin Pp 720. (Milan UtncoHoepli, 
1898) H 

ENCYCLOFiCOlAS in one volume are not much in vogue 
in England, and this one needs but a short notice. It 
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embraces the whole range of zoology, botany, and 
mineralogy, and seems to be the result of much laborious 
compilation and condensation But surely such labour 
IS all but thrown away, such a book can never really 
interest young people, or train them in the habit of 
attention and observation If a new butterfly or fossil be 
met with, the book may perhaps be consulted, but will 
in all likelihood be found either to have omitted the 
species altogether, or to have given so inadequate a 
description as to make identification a mere guess-work. 
This IS no fault of Dr Gnffini, who has worked con- 
scientiously, and has been obliged, as he says with a 
sigh, to suspend all his scientific lesearch during the 
composition of the book it means simply that it is 
im|Kissible in the given space to deal with any one 
species in a way that can be called either scientific or 
interesting. Here is an example— a ^lescription of one 
of the most singular and beautiful birds in Euiopc 

“ rtekodroma mural la (the wall-creeper), length 17 cm , 
of an ash-grey colour with red and black wings the 
male has a black throat, but in the female this is whitish 
It lives on the tops of the Alps and Apennines, climbs 
with agility, often poises itself on its wings during flight, 
and feeds on insects ” 

This account may be said to be devoid of all the 
qualities which should attract thc“gioventu Italiana,” 
or fix this curious bird 111 their memories it is incom- 
plete and inaccurate, as well as uninteresting , and it is 
obvious that the writer had never seen the bird alive 
But many species are much more minutely described, and 
illustrated by very fairly good woodcuts, which arebettei 
than the coloured plates containing each a large number 
of species crammed into a small space And there is no 
douDt a certain adv.-intagc to beginners in having a 
survey of the whole field of natural history for purposes 
of classific.ation as well as ordinary reference Yet for 
helping the beginner and awakening his interest, our 
own plan of issuing a senes of handy volumes seems far 
better both for authors, readers, and publishers 

Imvu Gcolot'ical Sur-i-cy Vol vii Annual Report, 

1896, with accompanying papers Pp 555 (Des 

Moines Iowa Geological Survey, 1897 ) 

The papers in this report lontain descriptions of the 
geological characteristics of six lountics in Iowa, namely, 
Johnson and Cerro Gordo Counties, described by Dr 
S-amuel Calvin, btate Geologist , Marshall County, by 
Dr S W, Beyer, Polk and Guthrie Counties, by Mr 
H F Bam; and Madison County, by Prof J L Tilton 
and Mr H F B.iin These counties are geologically 
important in regard to both indurated rocks and super- 
fici.il deposits, and the report upon them, with the many 
maps and diagrams, will be found of interest and service 
to the people of Iowa 

In addition to the counties reported upon in the 
present volume, a large amount of other work is referred 
to in the administrative report Ihus, investigations 
undertaken with the object of determining the dis- 
tribution of certain types of soil and their relation to the 
drift sheets covering tne State, have incidentally demon- 
strated that the succession of Pleistocene deposits is 
more complete and more clearly indicated in Iowa than 
in any other corresponding area of the North American 
Continent so far studied Another interesting subject 
referred to is the discovery of a remarkable fish fauna in 
an old slate quarry in Johnson County The beds in 
which the remains occur are of Devonian age , but it is 
said that no such assemblage of Devonian fishes has 
hitherto been found in North America, or in the world 
The matenal has been placed in the hands of Or. C R 
Eastman, of the Museum of Comparative Zoology, 
Catnbndge, Massachusetts^ who has undertaken to 
study K ' 
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LETTERS ^ TO THE EDITOR 
\,Th$ Editar dots not hold kinisilf rt^nsihU for oplntont ox 
prttstd by hts correspondintt Nttiher <an he undortaio 
to return, or to correspond with the writers ef, rejected 
manusiripts intended for this or any other part of Naturb. 
Ho notice is taien of anonymous coiumuntiaiions ] 

What is "AnUge "? 

Thk neceasity of finding an adequate translation of this in- 
dispensable German expression becomes more, rather than less, 
pressing as time goes on. To be obliged, on every occasion, 
to write " Anlage” in inverted commas, is a standing testimony 
to the deficiency of our scientific nomenclature, and a constant 
offence to ourcesthetic susceptibilities. It is true that there are 
other terms which have been spasmodically employed to convey 
the conception contained in “ Anlage *’ But these terms are 
ather inadequate, unsightly or inaccurate “ Forecast ” is 
inadequate, “fundament” is unsightly, white “ rudiment ” is 
inaccurate I will not insist further upon the impropriety of 
the use of the words " forecast ” and “ fundament,” out will pro- 
ceed to explain why, in my opinion, “ rudiment ” is an in- 
accurate rendering of “Anlage" It is not so much that an 
“ Anlage ” of an organ is not a “ rudiment ” of that organ, as 
that the rudiment of an organ is generally something different 
from Its “ Anlage." 

This point IS best illustrated by considering a somewhat ex 
treme case, or at least one which ts a matter of common observ- 
ation. The budding limbs of the embryo of a quadrupedal 
vertebrate are rudiments of the pentadaciyle appendages which 
have their origin in the internal “ Anlogen " of those structures 
Thus the “ Anlagen ” are aggregations of embryonic cel^s which, 
by their growth and division, give rise to rudiments, and the 
latter, in their turn, give rise to the finished organs So that, 
far from being identical with an “ Anlage," a rudiment arises 
from an “ Anuge," and is the middle stage in organogeny 

As the organs of the animal body are built up of tissues, and 
these of cells, so, in their development, they spring from rudi- 
ments, and these from “ Anlagen " 

This analogy may be represented as follows — 

dnatomy, I Development 

Organs— tissues— cells. “ Anlagen "—rudiments— 

1 organs 

In some esues, no doubt, it would not be necessary to make a 
fine distincuun between “rudiment” and “Anlage,” but in 
others it is undoubtedly necessary , and it is fur such cases that 
one has to be prepared with a suitable technical term 

The essentials of a good term are that it should be new, precise 
and Ijitin. 

The word that commends itself to me as being at once 
accurate and well sounding is primoniiiim, and I trust some of 
your readers will criticise it whether favourably or unfavourably. 

The conception embodied in the word "Anlage" recurs so 
frequently in our science, that it seemed of sufficient importance 
to invite attention to the matter in the columns of Nai URR. 

New Museums, Cambridge, Ar riiUR Willey 

August 16 

“Animal Intelligence ” 

In a review of my monograph on “Animal Intelligence," ina 
recent number of Naturb, Mr Lloyd Morgan credits me with 
upholding the theory that we have sensations caused by out- 
going currents which innervate muscles, and with depending on 
that theory in some of mV own statements about the nature of 
animals’ consciousness. A careless and ambiguous sentence of 
mine was responsible for this. I Iielieve with Mr. Morgan that 
the feelings which go with innervations of the muscles are due 
to currents coming hack from the muscles or joints and tendons, 
and do not thmk that any of my conclusions m any way involve 
an acceptance of the other theory Such sensations due to 
return currents (together with the images built up from them) 
were just what I meant by the phrase which he quotes, “ the 
coMciousnesr aecompanyfcig a muscular innervation apart from 
that feeling of the act whi^ comes from seeing oneself move, 
&C.” It wqigJDecaute I presupposed general agreement in ac- 
cepting the ^urn-current theory that I was so careless as to 
leave the obvious ambiguity EuwARn L. Thorndike. 

Cambridge, Mass., U.S,A., August 3 
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I NBEU hardly say that I sincerely regret the unwitting rots- 

X esentation of Mr. Thorndike’s meaning. But I nuy he 
wed to add, in self defence, that the " earless and ambicuons 
sentence” forms part of the definition of “impulse,” and that 
the exclusion of ‘‘feeling one’s own body in a different j^tion, 
&C.,” IS emphasised by italics. I am glad to find that Mr. 
Thorndike’s interpretation and my own are thus yet more closely 
in accord than I supposed, and shall look forward to more 
experiments and fiirlner discussion in the field of “Animal 
Intelligence" from him C. I.iovn Morgan 

A Tooth of Hybodus grossnornts from the Inferior Oolite 
Some time ago I found in one of the lowest strata of the 
Inferior Oolite, a t<x>th of the Hyhodus i;rossicomis The bed 
occurred at Haresfitid Beacon, near Gloucester The following 
section of this hill is given by Mr L Witchcll, of Stroud — 
Freestone Ferruginous concrelionary marl, i foot 6 inches ; 
ferruginous brown hard sandstone, 8 feet , oolitic ferruginous 
bed, 2 feet , Cejihalopoda beds, 2 feet 6 inches 

Below these beds arc the Cotteswold Sands, resting upon 
Upper Lias The tooth was found in tlie freestone bed, the 
characteristic fossils of which arc Ostrea, Lima, Terebratula, 
various small Gasteropoda and Crmoids 

The sjiecies of the fossil has been kindly determined b) Prof 
Newton Tiios Bfaiall. 

Quedgeley, Gloucester, August 19 


Iridescent Clouds 

Your correspondent Mr W. Larden, writing on the subject 
of solar halos (p 344 ), referred also to rose crimson and green 
colours on clouds It is quite unnecessary to he at 6000 feet 
altitude to observe iridescent clouds, for we do so frequently 
here during the summer months, at alxmt 350 feet above sea- 
level They appear generally about an hour before sunset 
and cease at sunset, and we always look out for them when 
seeing the suitable km<t of delicate cirrus cloud m fine wavy 
fleecy streaks m the sky near the sun at the right hour , and 
are generally rewarded by the sight of the exquisite rose and 
green ripples of nacreous brilliancy, affording a striking contrast 
to the ordinary sunset colouring E ArmiTagk 

Dadnor, Herefordshire, August 16 

Distant Thunderstorms affecting Flowers 
At Malvern we felt none of the thunderstorms of Thursday, 
August 18, and the following night , but some freshly cut sweet 
peas shrivelled, and did not recover thei r lieauty until the morning 
of the 19th The nearest storms must have ^en at Cardiff and 
Bristol Rosemary Crawshav 


INTERNA TIONAL CONGRESS OF 
ZOOLOGlSTts 

'T'HE Fourth International Congress of Zoology, 
A which opened at Cambridge on Tuesday morning, 
August 23, promises to be the most successful meeting 
yet held. This is the first occasion that the Congress 
nas met in England, and the proportion of English 
members assembled to extend a welcome to the foreign 
zoologists IS, as It should be, considerable The Congress 
IS a triennial one, and has already met at Pans, Moscow 
and Leyden. The mcreasing populanty with which the 
meetings are regarded by zoologists may be gauged by 
the progressive increase in the number of memb«rs 
attending. Only sixty members were present at the 
Pans Congress in 1889, 120 at Moscow, and 200 at 
Leyden ; tne number participating at the present meet- 
ing has already exceeded 280 Among the distinguished 
visitors present are Dr. Anton Dohm (Naples), Prof. E. 
Ehlers (Giittingen), Prof. L. von Graff (Graz), Pnot 
Haeckel (Jena), Prof. E L Mark (Cambndge, Mass.), 
Prof. O C. Marsh (New Haven), Prof. A Milne-Edwards 
(Pans), Prof. K. Mitsukuri (Tokyo), Prof. Ramsay-Wright 
(Toronto), Prof W Salensky (St Petersburg), Prof F. E. 
Schulze (Berlin), and Prof J. W Spen^ (CJiessenh 
Much disappointment is felt at the absence through ill 
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health of Prof Carus, Prof Ray Lanlcester aaid Sir 
William Flower. Sir William Flower, it will be re- 
membered, was, at the conclusion of the Leyden Con 
gress in 1895, made President-Elect for this Cambndge 
meetinft ; but he relinquished the presidency in favour of 
Sir John Lubbock, in the early part of the present year, 
on account of faiiit^ health Sir John LubixKk opened 
the Congress on Tuesday morning by a short address, 
which IS here printed in full The members of the j 
Congress who armed at Cambridge on Monday evening 
were received at the Guildhall by the M,ayor of Cam- 
bridge and by the Vice-Chancellor of the University, 
who, inashoit speech begun in English, continued in 
German, and concluded in French, welcomed the visitors 
and expressed the best wishes of the town and the 
Unucrsity for the success of the meeting 
The following is the President’s address — 

My first duty to day is to welcome our foreign friends who 
have done us Ihe honour to attend the Congress I may do so, 

I know, on behalf of all English roologists They will, I hope, 
find much to reiwrd them for their journey It will have been 
to them, as it is to us, and to no one more than mjself, a matter 
of profound regret that Sir W Flower, who had been nominated 
as our President, found himself unable to accept the post. Our 
regret is the keener on account of the cause, but I am sure 
that we all hope that rest and change of air will secure him a 
renewal of health I am painfully conscious how inadequately 
I can fulfil his place, but my shortcomings will be made up for by 
my colleagues, and no one could give our foreign friends a 
heartier or more cordial welcome than 1 do 
The first Congress was held at Pans in 1889, and was worthily 
presided over by Prof Milne Edwards, whom we have the 
pleasure of seeing here to day The second Congress was held 
at Moscow in 1892, under the Presidency of Count Kapnist.and 
under the special patronvge of his Iiniwrial Highness the C.rand 
Duke Serge The third Congress was at Leyden in 1895, 
under the Presidency of Dr Jentink, Director of the Royal 
Museum, and under the patronage of the (,)ueen Regent 
We assemhlc here to day under the patronage of H R H the 
Prince of Wales, wilh the support of Her MajestVs Govern 
inent, and under the auspices of the University of Cambridge 
Such meelings ate of greal importance in bringing together 
those interested m the same science It is a great pleasure and 
a great advantage to us to meet our foreign colleagues More- | 
over. It cannot be doubted that these gatherings do much to 
promote the progress of science 
What a blessing it would be for mankind if we could atop 
the enormous expenditure on engines for the destruction of 
life and property, and spend the tenth, the hundredth, even the 
thousandth part, on scientific progress Few people seem to 
realise how much science has done for man, and still fewer how 
much more it would still do if permitted More students would 
doubtless have devotevl themselves to science if it were not so 
systematically neglected in our schools , if hoys and girls were 
not given the impression that the field of discovery is well nigh 
exhausted We, gentlemen, know how far that is from being 
Ihe case. Much of the land surface of the globe is still un- 
explored , the ocean IS almost unknown ; our collectiona contain 
thousands of new species waiting to be described , the life 
histones of many of our commonest species remain to be investi- 
gated, or have only recently been discovered 

Take, for instance, the common eel Until quite recently its 
life history was absolutely unknown. Anstotle pointed out 
“ that eels were neither male nor female,” and that their cots 
were unknown This remained true until a ) ear or two ago No 
one had ever seen the egg of an eel, or a young eel less than 
5 centimetres ( I } inches) in length We now know, thanks mainly 
to the researches of Grassl, that the parent eels go down to the 
tea and breed in the depths of the ocean, in water not less than 
1000 feet below the surface There they adopt a marriage 
dress of silver and their eyes considerably enlarge, so as to make 
the most of the dim light in the ocean depths, In the same 
regions several small apeclea of fish had been regarded as a 
sp^al family, known as Leptocephali ; these also were never 
known to breed. It now appears that they u« the larwe of 
eels I the one known as Lipteetphafus being the young 

of our common fresh water eel. When it gets to the length of 
about an inch, it changes Into one of the tiny eeis known as 
NO. 1504, VOL. 58] 


elvers, which swarm in thousands up our rivets Thus the habits 
of the eel reverse those of the salmon 

I will only take one other case, the fly of the King 
Charles oak apple so familiar to every schoolboy In this 
case the females are very common , the eggs were known 
But no one had ever seen a male Hartig in 1843 knew 
twenty-eight species of Cynips, but in twenty-eight yean’ col- 
lecting had never seen a male of any of them He and 
Frederick Smith between them examineaover 15,000 speamens 
of Cymfis dtsttcha and C Kollart, and every one was female 
Adler, however, made the remarkable discovery that the galls 
produced bj these lemales are quite unlike the galls from which 
they were themselves reared , that these galls produced flies 
which had been referred to a distinct genus, and of which both 
males .and females were known Thus the gall-flies from the 
King Charles oak apple (which are all females) creep down and 
produce galU on the loui of the oak from which quite a dis 
similar insect is produced, of which both sexes occur, and ihe 
female of which again produces the King Charle.s oak apple 
This is not the op|x>rlunity to go into details, and 1 merely 
mentton It as another illustration of ihe surprises which await 
us even in the lift history of our commonest species. 

Many writers have attributed to animals a so called sense 
of direction Some species of ants and bees certainly 
have none Pigeons are often quoted, but the annals of 
pigeon flying seem to prove the opposite , they are “jumped," 
tts It were, from one point to another. We know little 
.vboul our own senses— how we see or hear, taste or smell , 
and naturally even less about those of other animals Their 
senses are no doubt in some coses much acuter than ours, 
and have different limits Animals certainly hear sounds 
which are beyond the range of our ears I have shown 
that they perceive the ultra violet rays, which are invisible to 
us As white light consists of a combination of the pnmary 
colours, this suggests interesting colour-problems. Many 
amm.als possess organs apparently of sense, and richly supplied 
with nerves, which yet apjDear to have no relation to any sense 
known to us They perceive sounds which are inaudible to us, 
they see sights which are not visible to us, they jierhaps pos 
sess sensations of which wc have no conceptions. The familiar 
world which surrounds us must be a totally different place to 
other animals To them it may be full of music wnich we 
cannot hear, of colour which we cannot see, of sensations 
which we cannot conceive 

There is still much difference of opinion as to the mental 
condition of animals, and some high authorities regard them 
as mere exquisite automata — a view to which I have never 
bttn able to reconcile myself The relations of different classes 
to one another, the origin of the great groups, the jiast history 
of out own ancestors, and a hundred other problems, many of 
extreme practic.al importance, remain unsolved We are, in 
fact, only on the threshold of the temple of science Ours is, 
therefore, a delightful and inspiring science 

We are fortunate in meeting in the ancient University of 
Cambndge, a visit to which is, under any circumstances, de- 
lightful m Itself from its historic a.ssociatiuns, the picturesque 
brauty of the buildings, and as the scat of a great xoological 
school under our distinguished colleague. Prof M F'oster 

The University has given us a most hospitable reception, for 
which wc nrc very grateful This morning will be devotOT to 
business and the receipt of reports In the afternoon will be 
held the first meeting of Sections, and to-night the Vice-Chan- 
cellor has been good enough to invite us to Downing College 
To morrow morning will be devoted lo a discussion of the 
IKisiiion of sponges in the animal kingdom, and in the evening 
there will be a conversazione in the Fitzwilliam Museum 
Thursday we are looking forward to a discussion on the origin 
of Mammals. For Friday we have a number of interesting 
papers. On Saturday morning we shall have to determine 
the time and place of the next meeting, and then we adjourn to 
London 

The President and Council of the Zoological Souety have 
invited us to visit their gardens in the afternoon ; and in the 
evening, by the kind permission of the Trustees, I am permitted 
to inviie your presence to a party at the Natural History 
Museum. 

The Central Hall only will be open that evening, but on the 
following day you will have the opjxirtunity of visiting the whole 
Museum. 

In the' evening the President and Committee of the Royal 
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Th» section rooms are well situated, and are mostly 
near the reception rooms, the furthest not being any con- 
siderable disUnce 

Section A will meet in the Lecture Theatre of the 
Museum, kindly lent ^ the Corporation , Section B in 
the British University College , Section C in the Hannah 
More HalV, Park Street , Section D in the Victoria 
Chapel Schoolroom , Section E in the Concert Room of 
the Blind Asylum ; Sections F and G in the Merchant 
Venturers’ Technical College , Section H in the Roman 
Catholic Schoolroom ; Section K in the Fine Arts 
Academy 

All the Bristol and Clifton Clubs have thrown their 
doors open to visitors, and at the Clifton College and 
Corporation Baths members can have an early swim it 
they desire it 

The presidential address and evening lectures will be 
delivered in the Colston Hall , the working men’s lecture 
m the hall of the Young Men’s Christian Association, St 
James Square 

Two conversa2iones will begiven one by the Chairman 
of the Council (the Lord Bishop of Hereford), the head 
master of Clifton College, and Mrs. Glazebrook, at Clifton 
College, on September 8 ; the other by the local com- 
mittee, in the Colston Hall on the 13th 

As well as the Cabot dinner two others will be given 
the Chamber of Commerce on the loth, the Master and 
Society of Merchant Ventuiers on the 13th , and a smok- 
ing concert will be given in honour of the President at 
the Merchant Venturers’ Technical College on the 9th 
During the week, eight garden parties will be given to 
the members of the Association, several of the houses 
American visitors to come to Btistol The Marquess of where they are to be held having most beautiful views of 
Dufferin will perform the ceremony, and be present at the the Avon and Severn. As regards the usual literature 
dinner in the evening. The International Conference on that will be distributed, the handbook will not be of the 
Terrestrial Magnetism will also meet during the Associa- bulky though excellent type of the 1875 one , it will be a 
tion wMk, and there will also be a Biological Exhibition more compact work, printed on thin but strong paper, and 
in the Clinon Zoological Gardens, which cannot fail to be the articles, which are written by local authonties on the 
of interest lastly, and by no means lea8il>, the high various subjects, as complete and full as space will 
reputation Bristol and the neighbourht^ has for objects permit This work was completed more than a month ago 
of interest-- geological, botanical, and arch*ological— The excursions guides are being framed on the lines 
together with the well-known beauty of the place and the laid down by the Manchester Committee a few years 
hospitality of its citizens, will induce many to attend the ago Each of the eighteen excursions is printed as a 
1898 meeting, combined with the additional attraction of separate booklet, but all are enclosed in a stout cloth 
a ^it from part of the Channel Fleet cover and held by a band The map, for only one will 

The reception room will be at the Victoria Rooms in be given, is a new one, just published by Philip, of 

the large hall, and will contain the usual counters for ■ 

obtaining tickets, &c , post office, and conveniences for 
writing_ ; this latter being in the gallery, access to which 
IS obtained by a wide staircase. The small hall will be 
devoted to the gentlemen’s smoking room, where tea and 
coffee can be obtained. The room known as Alderman 
Daniel’s, with two others, will be given over to the ladies, 
the rooms being suitably furnished The local hon. 
treasurer and secretaries will also have their office in the 
Victoria Rooms 

The Directors of the Victoria Rooms Company have, in 
reply to a request, redecorated a large part of the building, 
so that the appearances are alt that could be desired 
Cloak room for gentlemen, typewriting rooms, telephone, 
and a newspaper stall are all provided 

Luncheons can be obtained at the Grammar School, 
hard by the yictona Rooms, and at the premises of the 
late Swsbu^ Club, which latter builomg will also 
accomniM^te the press and General Committee at their 
meetings. Lunch can also be obuined at several 
restaurants near. 

In the Drill Hall will be an exhibition of pictures, 
ancient armour, and Bristol china and other objects of 
interest while the bsted of the Royal Horse Artillery 
will play tliere each afternoon from 4 to 6 In the event of 
wet weather thi»4>lace will be very convenient ; but wet or 
fine, It will form a comfortable lounge for those who do 
not wish to go to garden parties. 
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GLYPTIC AND GRAPHIC ART APPLIED TO 
PALyEONTOLOGY^ 

T he Trustees of the American Museum of Natural 
History have undertaken a most useful work, in 
providing casts of a number of vertebrate fossils, ob- 
tained during recent years, from the Tertiary and Secon- 
dary deposits of North .\merica, many of which can 
only be represented by this means in foreign museums. 

But they have dpne even more than this , for, pos- 
sessing on their staff men of artistic talent, as well as 
anatomical knowledge, they have set to work and pro- 
duced a series of models of some of the extinct monsters 
of the Permian, Cretaceous and Tertiary rocks of 
North America, restored by Mr. Charles Knight with 
suggestions and criticisms by the late Prof. E D Cope, 
and by Prof Osborn and Dr Wortman. These models 
(which are on a scale suitable for a small museum or 
lecture- table), have been executed in plaster by Mr. 
Jacob Gommel. Only five are at present ready for dis- 

1 •• Cuu, ModtU, Photocniplu, and Raatoratlona of Foaall Vertibiatai,” 
Depanmant of Vmabrata Palaxnlo^v, Anarlcan Mumudi of Natural 
Hittory : Central Park New York, U.S A Henry F Oiborn, Curator , 
j L Wortman and W D Mattbaw, Aaidatanl C^atora. Ivo Pp. 34 
(7 illualrattaaa). 


Societies’ Club hope 10 have the pleasure of seeing you at their 
house in Sl James -street 

Monday the Museum of the College of Surgeons will be thrown 
open, and will be found well worth a visit Mr Rothschild 
has also kindly invited us to see his rich museum at Tnng 
Tue^ay the Duke of Bedford will show his collection of 
Cervidse at Woburn, and there will be excursions under the 
auspices of the Director of the Marine Blolo^cal Laboratory at 
Plymouth, and of Prof. Herdman at Port Enn 

I trust, therefore, that you will have a dehghiful and in- 
teresting week, and that our foreign friends will carry back 
with them pleasant recollections of their visit here, which may 
induce them to return again in some future year 


THE BRITISH ASSOCIATION 

T he preparations for the meeting in Bristol are well 
m hand, and by September 7 everything will be 
in order for the reception of visitors It is, of course, 
impossible to say at present whether the meeting wilt be 
a big one, but it is expected to be, and the Executive 
Committee are prepared for any emergency which may 
arise on this score It is not improbable, taking all things 
into consideration, that many will avail themselves of 
coming to Bristol Owing to the distance that the meeting 
was h»d from London last year, some certainly could not 
spare the time for a visit to Canada, and so will take 
special pains to be present this year There happen, too, 
to be several unusual attractions The opening of the 
Cabot Tower, though not strictly speaking connected with 
the Association, has been fixed for Tuesday, September 6, 
and will no doubt influence many Canadians and other 
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tnbution, at pnccs varying between ten dollars and thirty The last model is that of Cervalces americanus, a 
dollan each , they represent • — Pleistocene form of the American elk, which was of 

Fig. ly Agathaumus {Trieeratops) sphenocerus (Cope), \ the same size and proportions as the living moose, but 
a large heavily armed herbivor- 

Upper Western 

America the 

Fig 

a huge Dinosaur 
heavy 

Like Trtceratop'! 

taceous beds 
probably 

feeding water- 

plants or 

organisms body 

parts weie 

skele- 

ton in specimen 

Fig 3, 

unguis camivoious 

type 

by Its 

agile in wuli 

lie 

long 

heavy 

one the which 

also have in its 

by leaps 

probably its 

hcavv 

claws in attacking its enemies 
jumping as repre- 

fighting suggest! 

Cope Lcelaps was 
from 

Cretaceous New 

Jersey The name 

Drypto- 
m order to 

use this IS here 

to place in 

genus 1 

Nanosaurus clavtger 
is from the 
beds IS a 

primitive reptilian order 
Pelycosaurta to 

As to 

precise the ex- 

traordinary 

easy 

to Cope 

humorously it 

have as a 

have 

creature in swimpiing, or IHHB^PIHHIH^HHIHiHIIHHII^HIHBHHHHiii 

was perhaps only ornamental. 

It was supimrted upon enormously elongated ladder like I had Iiornsyalniost as large as thbse of the extinct gigantic 
processes of the oorsal vertebrae, a structure probably Irish deer, expanded iit three planes of growth nearly 
unique amongst the Reptiliaor even amongst Vertebrates. | at right angles to each Other The model is based upon 
NO. 1504, VOL. 58] 
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a remarkably perfect skeleton found in New Jersey, and enlargements from the ongmal negatives, stie i8 inches 
mounted in the Princeton University Museum. Prof, x 22 inches) 

Scott, who described It in 1883, suggested that It possessed These excellent pictures, of which a number maybe 
characters intermediate between those of the deer and seen mounted ana exhibited in the galleries of the 
moose. '' British Museum (Natural History), Cromwell Road, 

'ItM other casts executed embrace thefoM andjiind LoodoB, consist (1) of photographs of eleven mounted 
fbotW CorypMon raditmt-i the fort-foot of PtUcttuyapt sMinons of rare ftoss.l mammals, as Mttamynodon, 
/n/ird'orirr; the front of skull and lower law of TUanothttiutt*> Hyrachyus, Patnofehs, PrototUppus, 

H('plophoneus,Palce0syops, 
Phtnacodut, Coryphodon, 
Acera- 
photo- 
the 

same size as the 
depicting the animals 
in their 

according 
their known habits 
surroundings 
They are taken from 

water- 

colour drawings 
by Charles 

the with 

the 

the popular in 

these 

to give a fuller truer 

idea their anatomy 

by the skeleton 
alone The position 
the ani^les 

the true 

to by 

the skeleton 

the are 

by comparison 

the sue 

the interior 
character position 

the similar 

parts in the 

forms 

are carefully 

Up to 

this the 

a represent- 

ntion 

the other the shape 

the the colour 
characters 

hair hide are largely 

far as they are 
by relationship to modem 
as Proiorohtppus 
to the or Acera- 

IPPmUmPHiHI^^HmillHHIHHIlHHBIIVHIHHIl these photographs is 
4,'*'.' ’ ’ ‘ itt four dollars each) 

I , - . , These restorations include 

^un^tin^s; Jbe loyer jaw of Dromathfrium tylvesfrt, PatnofMt^ ^ Mbatic Middle Eocene carnivore with 
■Wdribed w mni fl f e from the Trias of North Cereluu broad 6at |i«imtt|[i« 4 e feet with spreading toes, well 
la i«U; the biMrijaw of Mtcrotonodon tenuiroitrts ; adaptisd for swir^lt^. He was not, perhaps, as expect 
fdA the brain-cii»w;of Ptnptychus rAttModm, ap 4 of ^<gyi(m(^:’^ 1$6 seals are now, but was suflSciently 
Pantofambda actite in the' water to capture turtles 

Interesting as are these cast^, we venture to think that This is, perhaps, the feast original and successful of 
the most valuable work achieved by Mr. Osborn is the the restorations, being modelledf somewhat too closely 
production of the fine series of photographs (bromide upon the existing otter. 
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The second restoration is that of the little four-toed | 
Lower Eocene horse {Protorohtppus venttcolui) This 1 
animal in life was about four hands or sixteen inches in 
height at the withers The mane is left upright , the 
forequarters and neck are striped The body is, perhaps, 1 
too large for such very slender and graceful legs | 

The third restoration is based on a study of the 
mounted skeleton of the Acerafhertum, a hornless form 
of rhinoceros from the Upper Oligocene formation 
The next picture represents the stx-horned Pro/occnts, 
a Tertiary ruminant from South Dakota, not unlike the 
North Amencan prong-horn antelope, with soft snout 
and fleshy upper lip as in the modem saiga 
Metamynodon, an aquatic hornless rhinoceros from 
the same deposits, affords the subject for a fifth cartoon 
The giant pig (.Elotkenum), from South Dakota lake 
deposits, forms a sixth illustration. The head in the 
male is of enormous sue, but the chest is small and the 
limbs are extremely tall and stilted. The great project- 
ing flanges below the cheeks, 
for the attachment of the 
massetcr muscles, picsented 
peculiar difficulties to the artist 
to represent correctly 

Another striking group is | 
that of the Titanothere, a huge 
horned pachyderm, of which 
the male, female and young 
are depicted There is no 
doubt that the females were 
smaller, and possessed imper- 
fectly-developed horns and 
narrow zygomatic arches , the 
males had a pair of extremely 
long recurved horns, placed 
transversely on the nasals 
In the general structure of the 
skull, as well as in its dentition, 
Titanotherium (except 111 the 
peculiar position of tne horns) 
suggests the modern rhino- 

The most sinking of these 
large early Tertiary mammals 
IS undoubtedly the I’mta- 
tlienuiH, of which Mi Knight 
has made an excellent picture 
There are quite a number of 
species of this huge manv- 
horned ungulate, (or which 


quarto monograph in 1884 Like many American forms 
It enjoys several genenc names, as Dinouni^ Ttnoecras, 
and Vintath/:nums the last, being that proposed by 
Prof. Leidy in 1872, has no doubt the strongest claim to 
priority. 

Three pairs of bony, rounded, liorn like protuberances 
mark the skull , the tusks, which are large, are thought 
to have been used to draw the branches and leatesof 
shrubs into the mouth , the skeleton at once suggests I 
that of the elephant, and presupposes a similar bide, j 
A papier mach^ (life-size) restoration of the skeleton Of 
Uintatfuttum ( Ttmeeras) ingens, presented by Prof O 
C. Marsh, in addition to Mr. Knight's restoration of C/i 
camu/um, grace the Natural History Museum in Crom- 
well Road 

To these we may add the restoration of Hyraiodon, a 
small running form of rhinoceros of as light a build as 
a modem zebra, but lacking its grace of head* 

The tenth restoration is that of a large carnivore 
JtftSvnyx, which, ftom the blunted condition of its reetb, 


the sub-order Dinocerata was 
proposed by Prof. O C. 
Marsh, and on which that 
author founded an admirable 



suggests that the animal was omnivorous in diet, and 
that It might have lived partly upon turtles or decaying 
animal food The body is represented as large and the 
legs very short, and therefore not well adapted for the 
pursuit of living prey 

Pataosyops, a Middle Eocene Titanothere resembling 
the tapir in habits, with an elongated prehensile nppei 
lip and slender fore feet, is believed to have inhabited 
the low marshy lands, feeding entirely upon the softer 
kinds of leaves and grasses, since its teeth are unadapted 
to hard vegetable food 

The last restoration is that of the AfttKfodon, which., 
being so much akin to the elephants of to-dav, affords 
little scope for the imagination in depicting him as a 
living animal 

The feet are larger and more projecting than in the 
existing species of elephants, the limbs are relatively 
shorter, and the head has the low flat skull of the 
African rathei than the high prominent forehead of the 
Indian elephant 

VVe c.innot fail to congratulate Prof Osborn on the 
work upon which he is engaged, and to express the hope 
that many more of these restorations may be evolved 
from the fertile invention of the artist, tempered by the 
caieful and chastening influence of the compar.ative 
anatomists of the Amencan Museum of Natural History, 
New Vork 


/0//JV A P NEW LANDS 
\KJ'^ regret to have to record the death of Mr John 
»'» Newlands, as a consequence of an attack of 
influenza, at the comparatively early age of sixtv-one 
While probably no subject in the whole range of theoretical 
chemistry has received a greater .iiiiount of attention than 
the numerical relations among the .atomic weights of the 
elements, few among the younger generations of chemists 
are acquainted with the circumstances attending the 
establisWent of the remarkable generalisation usually 
known as the “ Periodic Law ” The contemporaries of 
Newlands, however, and all who have taken the trouble 
to look into the literature of the subject, know that it was 
he who discovered the fundamental relation emlwdied in 
this so-called law, and tb.it he clearly expressed the con- 
nection between atomic weight and properties about five 
years before any publication of their views either by 
Mcndelifef or Lothar Meyer Kortiinately the farts stand 
out from the records clearly enough, but it is difficult 
now, after a lapse of more than thii ly years, to explain 
the indifference of the chemical world to an observation 
so remarkable as that to which Newlands drew attention 
first in the Chemual zVzzr'v, August 1864, again more 
fully in the same journal, August 1865, and a third time 
more emphatically in a communication to the Chemical’ 
Society, March g, 1866 For many years previously 
the subject had been, so to speak, m the air Numerous 
papers by Dumas, Gladstone, and latterly by Odiing, 
had appeared in which various arrangements of the 
atomic weights had been adopted, but none of a compre- 
hensive kind , yet when a scheme which consisted not of 
a number of isolated groups, but which supplied a system 
covering the whole of the known elements, wis brought 
forward, all that the Chemical Society could do was to 
icject It with ridicule and contempt, and to decline to 
punt a word of the new doctrine in the then scanty 
pages of Its Journtil. The unsettled state of opinion in 
reforence to the numerical values of many atomic weights 
can be the only excuse for what seems like stupidity and 
prejudice, for Newlands’ arrangement recjuired the adop- 
tion of tb* atomic weights standardised as recommends 
by Cannizzaro lu 1864-66, and these values were *till 
unknown to, or ignored by many chemists. Newlands 
called his icheme the ‘ Law of Octaves,” and he show'cd' 
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that the fifty-six well-established elements which be was 
able to consider, when arranged in the order of the 
magnitudes of their atomic weights, formed eight 
octaves, each eighth element exhibiting a recurrence of 
the same or closely similar chemical and physical 
properties All this is now acknowledged, but the 
Chemical Society never did Newlands full justice in the 
matter ; and while the Royal Society awarded the Uavy 
Medal jointly to Profs. Mendeleef and Lothar Meyer for 
their work on the periodic scheme, it was only some 
years later, namely in 1887, that the same distinction was 
conferred, we believe in consequence of Dr. Frankland’s 
representations, upon the discoverer of the law 

They order these things better in France If Newlands 
had been a Frenchman, the Academy of Sciences and 
the Chemical Society, even if they had at first fallen into 
error, would have taken care that in the distnbiition of 
honours their own countryman should not come in last 
John Alexander Reina Newlands, to give him his full 
name, was the second son of the Rev William Newlands, 
M.A. (jlasgow, a minister of the Established Church of , 
Scotland, and was born in Southwark m 1837 He was 
educated privately by his father, and, having early 
imbibed a taste for chemistry, he entered the Royal 
College of Chemistry as a student under Hofmann, in 
October 1856 After a jenr at College he became 
assistant to Prof Way, then chemist to the Royal 
Agricultural Society His mother, though born in 
England, belonged to an Italian family, and the insur- 
rectionary movement under Garibaldi roused the enthu 
siasm and sympathy of the young chemist to such a pitch 
that, on the call for volunteers m i860, he left Way, and 
went to fight in the cause of Italian fieedom, and only 
leturned home at the end of the campaign He then 
rejoined Way for a time till, in 1864, he began practice 
on his own account as analytical chemist in the City 
About this time, and for some vears later, be taught 
chemistry at the Grammar School of St Saviour’s, 
Southwark, at the School of Medicine for Women, and 
at the City of London College In t868 be became 
chief chemist at Mr James Duncan’s extensive sugar 
refinery at the Victoria Docks, and remained in that 
position till 1886, when, in consequence of the decline of 
the business owing tb foreign competition, he joined his 
brother, Mr B E R Newlands, in independent practice 
as analytical and consulting chemists Mr Newlands 
name was associated with the invention of several im- 
portant improvements in the refining of sugar, especially, 
we believe, the so-called alum process for the purification 
of beet molasses 

In 1884 Mr Newlands published a small volume con- 
taining a reprint of all his papers on atomic weights, with 
some additions embodying liis later views on the same 
subject He is also author, joinily with his brother, of a 
treatise on “Sugar, a Handbook for Sugar (, rowers and 1 
Refiners,’ and of some articles on “ Sugar” in Thoipe's ] 
Dictionary 

Mr. Newlands left a wnlow, a d.TUghter, and a son, 
Mr W' P R Newlands The l.itter studied chemistry 
jit thd Royal College of Science, and will take Ins father’s 
place in the firm 

A kindly courleou* man. Ins face will be much missed 
by the older Fellows of the Chemical Society, vvhere he 
liad been a familiaf figure for so many years 

W A T. 


PBOFEb'^OR GEORGE EBERS 
DROP. EBERS, the well-known Egyptologist, whose 
A death has recegitly been announced, will be long 
re'bembered in connection with the papyrus which 
bears Ins name Dr Ebers was born in 1837 at Berlin, 
and his friendship with Brugsch and Lepsius led him to 
fake a keen interest in Egyptology In pursuit of his 
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studies he visited Egypt, and it was during the winter 
of 1872-73, while staying at Thebes, that he had the good 
fortune to purchase from a native dealer at Luxor the 
hieratic medical papyrus which made him famous. On 
his return i^rom Egypt he deposited the papyrus m the 
University Library .it Leipzig, and two years later he 
published a facsimile of the text, with a description, 
glossary, &c , in collaboration with his friend Dr Ludwig 
Stern 1 he “ Papyrus Ebers,” which is in a perfect 
state of preservation, is the most important medical 
papyrus that has been found in Egypt, and has thrown 
considerable light on the medical knowledge of the 
ancient Egyptians In addition to his numerous publi- 
cations on Egyptian archaiology. Dr. Ebers gained a 
considerable reputation as a novelist In 1889 ill health 
conmelted Dr Ebers to relinquish his duties as Professor 
of Egyptology at Leipzig, and from that time till his 
death he was a confirmed invalid 


NOTES 

The deftih is announced of M N A Pomel, of Algiers, 
Correspondant of the Section of Mineralogy of the Paris 
Academy of Sciences. 

The Pans Academy of Medicine has received information 
that a legacy of fifty thousand francs has been bequeathed to it 
by Mmc C E Bragayract 

Ur Evert Julius Bonsdorkk, formerly Professor of 
Anatomy and Physiology in the University of Helsingfors, has 
just died at the age of eighty eight years. 

M Brouardri will be the president of the F rench Associ- 
alion for the Advancement of Science, at the meeting to be 
held next year at Boulogne General Sibert has been elected 
vice-president of the Association, and wilt succeed to the 
presidency m 1900, when the meeting will take place m Paris. 

A Reuirr telegram from Naples announces that Mount 
Vesuvius IS m a state of active eruption The lava is flowing in 
four streams, its progress being at the rate of too yards an hour. 
The chestnuts on Mount Soroma have been burned Constant 
explosions are heard from the central crater, which is throwing 
out volcanic ash, and giving other evidence of activity 

A CoM.REsv of the Astronomische Oesellschaft will be 
opened at the Academy of Sciences at Budapest on September 
24 Meetings will also be held on Monday and Tuesday, Sep- 
tember 26 and 27 The Hungarian members ofthe Society have 
prepared a cordial receplion for the astronomers who attend the 
Congress, among the hospitable features being a luncheon to 
lie given by the Minister of Public Instruction (Dr Julius von 
Wlassilr), a dinner by the town of Budapest, visits to places of 
interest in the town and neighbourhood, and excursions to the 
O t.yalla Observatory and the Danube Cataracts— the Iron Dogrs. 
The Congress will certainlygive a prominent place to the discusuon 
of questions concerning the international zone catalogue of- the 
Astronomische Oesellschaft : and the resolutions of the fans 
Conference, which have given rise to a large amount of cnticiim, 
will also be dealt with Prof F Porro will present a pre- 
liminary report on the revision of the Plazzi Catalogue of SUrs, 
underuken by Dr H. S, Davis and himself. 

aUomwittkB, having upon It many disUnguished men of 
science In Ausllaha, has been formed to secure the establish- 
ment of some permanent memorial to commemorate the eer- 
vices rendefed by ihe late Baron von Mueller This moWment 
IS entirely distinct from that which the executors of the late 
Baron have initiated with the object of obtaining fends for the 
erection of a tombstone. The object of the Committee of the 
National Memorial Fund is to secure auliicieiit funds to allow of 
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the eMablUhment of some permanent memorial which shall 
■worthily perpetute Baron von Mueller’s name i and whilst it 
is not possible as yet to state definitely the form which the 
memorial will take, it is hoped that sufficient funds will be 
forthcoming to provide for (l) the erection of some form of 
statue, and (3) the endowment of a medal, prize or scholar- 
ship, to be associated with Baron von Mueller’s name, and to 
be awarded from time to time in recognition of distinguished 
work in the special branches in which he was most deeply 
interested, and which shall be open to workers throughout the 
Australasian Colonies Subscriptions to the fund nia> be sent 
to the Hon Treasurer, addressed to the College of Pharmacy, 
Swanston Street, Melbourne, or to the Hon Secretaries (Mr 
W. Wiesbaden and Prof. Baldwin Spencer', addressed to the 
University of Melbourne, and will be duly acknowledged 

Sctetue states that Prof Simon Newcomb will next year 
resume the active superintendence of the work in mathematics 
and astronomy in Johns Hopkins University, He expects to 
give a course of lectures on the Encyclopiedia of the Mathe- 
matical Sciences, and will especially direct students pursuing 
advanced work in celestial mechanics 

Thk Antarctic exjieditinn, equipped and sent out by Sir 
George Newnes, sailed from London in the Soulhtrn Cross on 
Monday Mr Borchgrevink is in charge of the expedition, and 
with him ore Lieut Colbeck, Mr Bernacchi, Mr Hanson 
Nicolai, Dr Sharp and Mr H B Evans, all of whom will 
carry on scientific studies in the Antarctic regions There are 
thirty-three men on board, all told The ship, which has been 
liuilt with tlie special object of Antarctic exploration, is barque- 
rigged, and IS a modified form of the Fram If all goes well, 
ahe may be expected to return in the year 1900 

Thb Berlin correspondent of the Ttmts states that the 
German Polar expedition which in the spring of this year 
started, under the direction of Herr Theodor Lerner, with the 
object of defining more closely the topography of the Polar 
regions and, if possible, of discovering some traces of the 
Andree expedition, has just returned to Hammerfest, where a 
short stay will be made in order to allow the ship Helgoland to 
be refitted and the crew to take a temporary rest The follow 
mg particulars of observations mode during the voyage have 
been published .—King Charles Islands were reached towards 
the end of July, and a halt of a few days was made Observ- 
ations there made show that the group consists of three big 
islands — namely, Swedish Foreland, Jena Island, and a third 
lying between these two, which has been christened August 
^herl Island in honour of the promoter of the expedition 
There the explorers came upon the breeding grounds of the 
ivory gull, very few spieclmens of whose eggs have hitherto 
been discovered. Two small islands in the southern bay of 
Jena Island received the names of Tirpitz and Helgoland 
respectively Capuin RUdiger took special observations of the 
exact position of King Charles Islands. An attempt to push 
on to Franz Josef Land faded awing to bad weather. The 
Holgolastd then was able to coast round the island on the north- 
east and from the south, in spite of the difficulties caused by 
fog and ice, thereby proving that it u possible to go northwards 
notwithstanding the contrary Polar currents. The exact posi- 
tion of the island of Storo is given as being to' further north 
than it IS at present indicated in maps. The most northerly 
point reached was latitude 81* 33', where t|ie boundary of pack 
ice was determined. Much hitherto unknown ground was 
fished with drag neU, especially round the east point of King 
Charles Islands, and at the extreme end of Spitsbergen in water 
of over 1000 metres deep. A good deal of interesting material 
ior future study was obtained. No signs of the Andrde 
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cxpediiion were discovered The expedition will start on 
another voyage of exploration as soon as the ship has been 
refitteil and the necessary stock of victuals been taken on 
board 

The journey to Tomsk, in Siberia, promises to become quite 
a pleasant one under the new organisation of the direct trains 
The train, which left St. Petersburg on July 31, offered even 
more comforts to the travellers than the best American trains 
It consisted of one first class and two second class sleeping 
cars, one dining car, and one kitchen and electrical machinery 
car It had also, in addition to the usual luxurious fittings of 
the best Pulman saloon cars, a piano m the first class saloon, a 
free library provided with a good selection of works on Siberia, 
as well as with all the papers which appear in the towns passed 
by the tram during the journey , a pretty outlook saloon at the 
back of the train, with meteorological instruments in it ; and 
even a dark room for amateur photographers, arranged in the 
second class lavatory All the furniture is covered with a special 
material which can be washed with a disinfecting fluid without 
being injured 

The annual Congress of the Royal Institute of Public Health 
was opened on Thursday last in Dublin There was a very 
large and representative gathering of delegates, including the 
Lord Mayor of Dublin and the Mayors of many towns in 
England and Ireland The President, Sir C Cameron, 
Medical Officer of Health for Dublin, delivered an inaugural 
address, m which he dealt chiefly with the improvements 
cflecled williin the past thirty years in urban sanitation, the 
most important of which he described, pointing out the extent 
to which they had affected the death rate m London, Dublin, 
and other urban centres of the United Kingdom The members 
of the Congress were subsequently present at the formal open- 
ing, by the Lord Lieutenant, of the usual Health Exhibition in 
connection with the Congress. The sectional sittings began on 
Friday, and a large number of papers, covering a wide range of 
subjects concerning public health, were read and discussed 
On Saturday afternoon a special meeting of the Fellows of the 
Royal College of Physicians of Ireland was held for the purpose 
of conferring the honorary Fellowships in connection with the 
Congress, and the occasion was also taken advantage of to confer 
honorary diplomas in Stale Medicine conjointly with the Royal 
College of Surgeons in Ireland The following are the names of 
those on whom the honours were conferred — Honorary Fellow 
ships Dr Alexander Crum Brown, F R S , Sir Charles 
Cameron , Dr Mathew Hay , and Sir Richard Thorne Thorne, 
K C B , h R S Honorary Diploma in State Medicine Or 
T W Onnishaw, C U , Sir Henry Littlejohn, Dr John W 
Moore ; Dr W R. Smith , Dr T J Stafford ; and Dr. J 
C Thresh 

The spell of hot weather which set m over the southern 
portion of our islands about a fortnight ago has coatinued 
without interruption, and at the beginning of the present week 
the hext waf even greater than previously The London 
reporting station of the Meteorological Office gave 89’ as the 
shade temperature on Monday, and in parts of the southern 
suburbs the thermometer touched 90°. There have already 
been at least ten days in the neighbourhood of London with a 
temperature of So' and above, and on nine nights already the 
thermometer has not registered a lower reading than 60° The 
warm nights are quite phenomenal, and the Greenwich otbserv- 
ations for the previous twenty Augusts ontyj^show, in all, 
eleven such warm nights. The weather has for the mo« part 
been Inuch cooler over the northern portion of our islands than 
in the south. Fog or mist has been very prevalent on on 
coasU,,and this has occasion^ much delay and inconvenience 
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tx> ihippint; Thunderstorms have occurred in the western and 
central diitncts Of Enifland, and lightning has occurred over 
neatly the whole kingdom Very little ram has fallen, except 
in a few isolated parts, where the thunderstorms have yielded a 
fair amount 

The British Pharmaceutical Conference, which opened at 
Belfast on August 9, was a very successful meeting at which 
the science of pharmacy was well represented, and many papers 
of high merit were communicated The presidential address, 
delivered by Dr Charles Symes, was a comprehensive survey of 
affairs and advances in which pharmacists are interested Syn- 
thetic compounds used in medicine and for various industrial 
purposes were described, the president pointing 10 the ever 
growing lists of physiologically active synthetic organic com- 
pounds as evidence for the necessity for pharmacists to keep up 
with the developments of modern chemistry Many of these 
compounds, which have been built up on theoretical considera- 
tions, have become valuable medicinal remedies The fanc) 
names given to them, however, rarely afford any definite idea of 
their composition, and without this pharmacists handle them in 
a very mechanical way, and lose much of interest that would 
otherwise attend the dealing with them Dr Symes expressed 
the hope that pharmacists would familiarise themselves as far as 
possible uith the numerous class of substances which he had 
mentioneri, for although they are of a complex nature, they are 
capable of much simplification by a consideration of the theo 
retical constitutions ascribed to them Mr Hodgkin resd a 
paper on this subject at a meeting of the Conference held at 
Leeds in 1890 More recently Dr Kohn, in an address de- 
liiercd at a meeting of the Liverpool section of the Society of 
Chemical Industry, dealt with the relation which exists lietween 
the physiological action and the chemical structure of these 
bodies. The scientific chemist, remarked Dr Symes, is now 
ihe architect and builder, using certain atoms and molecules to 
build up chemical structures to meet the wants of the medical 
profession in the treatment of disease In Germany, where 
there are fewer restrictions on experimenting with animals than 
m this country, the chemist and physiologist work together — the 
one altering the molecules and molecular arrangement m the 
chemical, and the other testing and noting most carefully the 
effects obtained thereby •, hence most of these remedies are pro- 
duced in that country, and this manufacture has become an 
extensive chemical industry Since the publication of Mr 
Hodgkin’s paper, relerred to above, many new synthetic re- 
medies have been introduced, and Dr. S) mes gave a list of some 
of them, pointing out that of the fifty substances enumerated, 
a large jiercentagc possess antiseptic, antipyrilic, and analgesic 
properties , so that their rapid growth would seem to be due 
more to commercial enterprise than to meeting a teat want in 
medical practice. 

AnOIHRR chemical Industry, which has considerable interest 
for the pharmaast, was referred to by Dr. Symes at the Phar- 
maceutical Conference , it is the production of synthetic esters 
and odorous substances closely related to the odours of flowers, 
plants, and animal substances. With artificial musk and vanillin 
pharmacists have been long familiar, as also with the amyl, 
liutyl, and eth>l compounds resembling fruit flavours, but of 
more recent date they have heliolropme (heliotrope), lonone 
and iraldine (violet), cumatine (new mown hay), terpineol 
(lilac), bergamiol or linalovl aceute (bergamotte), nerolin 
(neroly), jasmin oil, anisic lldehyde (hawthorn), geranol (rose 
geranium), carvol (caraway oil), safrol (oil of sassafras), &c. So 
much has this industry grown that not only are these products 
used for tpAlt soaps, but they also enter largely into the composi- 
tion of tbe essences named alter the flowers. They are more 
persUleht than the natural odoura, and it is said that the very 
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popular essence of “ Parma Violets” is, as a rule, quite innocent 
of the flowers, and is prepared from lonone mellowed down with 
small quantities of other extracts , and this the public really 
prefer. To those, however, who are accustomed to handle 
delicate perfumes, there is not so much difficulty in distinguishing 
between the artificul and the real, and it still taxes the skill of 
the chemist and the art of the perfumer to obtain that subtle 
delicacy of fragrance manufactured and elaborated in nature’s 
own laboratory 

An observation recorded by Mr. B. B Osmaston in the 
yMirwii/ of the Asiatic Society of Bengal (vnl Ixvi Part 2, No 4) 
indicates that, m some birds at least, the social instinct is 
present in a highly developed form A young “ Shlkra," the 
Indian Sparrow Hawk (.-fr/Mr iarfiuj) trained to catch Mynahs 
and other birds, was sent after a party of “ seven sisters” (the 
Jungle Babbler, Craletopus canorus) feeding on the ground 
The Shlkra captured one after a short chase, but the rest of the 
Babblers, however, hearing the cncs of their captured “ sister,” 
came down to the rescue without the slightest show of hesitation, 
and in a short time were engaged m a spirited attack on the 
Hawk, apparently using both beak and claws in their effort to 
make her relinquish her hold, which she eventually did Mr. 
Osmaston says that he has many times flown a Shlkra at C. 
canorus always with Ihe same result, vii. that so long as he 
kept out of the way the Babblers would attack the Hawk en 

The article upon William Turner, the “Father of British 
Zoology,” contributed by the Rev H A Maepherson to the 
August number of the appears at an opportune time, 

for It draws attention to the important part which Cambridge, 
where the International Zoological Congress is now in progress, 
playeil in training the first naturalists bred upion English soil. 
Turner was born about 1 507, took his degree at Cambridge ii> 
1529 30, and was elected a Fellow of Pembroke Hall in the 
latter year. He spent the next ten years of his life os a 
Cambridge dun, and during that lime acquired an intimate 
knowledge of the habits of British wildfowl by personal 
observation He did not, however, confine his field work to 
the neighbourhood In 1542 he went abroad, and became 
acquainted with the habits of birds which he had never met m 
England Turner travelled m Italy, and attended the botanical 
lectures of Lucas Ghinus at Bologna before he journeyed to 
Zurich, the home of Conrad Gesner, who alludes to him in 
terms of sincere admiration On quitting Zurich, we learn 
from Mr Maepherson’a article, the English traveller joumeyed 
to Basle, and thence to Cologne. Duruig hit residence in the 
latter city, in 1544, he printed the first ornithological work that 
the New Learning was destined to produce. Turner was still 
comparatively young, probably on the right side of forty, but 
his scholarly taste had already induced him to apply his critical 
skill to the difificult task of determining the particular species of 
birdi described by Arutotle and Pliny, Accordingly, be 
entitled his little book, "Avium priecipuarum quarura apud 
PUhium et Aristotelem mentio est, brevis et toccincu hutorla 
ex optunis quibusque scnptoribus contexta.” Trifling as this 
may appear beside the ponderous tomes of Gesner and 
Aldrovandus, the fact remains that it forms a very important 
contribuUoD to the science of the sixteenth century. Turner 
did not confine his attention to ornithology j he was also keenly 
interested in the fish fauna of these islands. His Catalogue of 
Bntish Fishes, compiled when residing In Wissenburg in 1557, 
was a remarkable production for the middle of the sixteenth 
century. His Herbal was completed in 1568, and on July y of 
that year the great naturalist quietly passed away, 

Shetruai Aee/swgives paiticulaM of the experimefitt in 
telegraphy without Intervemng wires,' which have been made 
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<]urtng the put few weeks by the Wireless Telegraph Company, 
between the Royal yacht Otbomt and Osborne House Perfect 
Signals are stated to have passed both ways during the whole 
ten days of the trials, no hitch occurring from first to Ust 
Numerous messages passed between the Queen and the Pnnce 
■of Wales, and between the Prince and a number of other 
members of the Royal family, and one or two Cabinet Mmisters 
Mr Marconi had charge of the trials Every morning a bulletin 
on the condition of the Prince was sent to the Queen by wireless 
telegraph The height of the mast on shore wu 105 feet, and that 
of the top of the wire from the deck of the Osbortte wu 83 feet 
The yacht wu moored in Cowes Bay, at a distance of nearly 
two miles from Osborne House, the two positions not being in 
sight of one another, u they were intercepted by a hill to the 
rear of East Cowes, which would have rendered signalling im 
possible between these two stations by means ol any optical 
system ' The messages varied in length, some having as many 
u 100 to 150 words Towards the end of the period over which 
the experiments extended, the yacht went on a cruise towards 
Sandown, and the messages were received correctly close off the 
Nab lightship, which is moored off Bembridge On the way 
there, when under steam, a lengthy message was received by 
the Pnnce from the Duke of Connaught, and the reply was sue 
cessfully despatched, though well out of sight of Cowes and 
Osborne Upon another occuion the yacht cruised u far as 
the Needles, or rather outside, and went on till the instruments 
picked up Alum Bay station— the Needles Hotel — continuing 
•n communication with them all the way Communication was 
kept up throughout the cruise with either the Osborne station or 
the Wireless Telegraph Company’s station at Alum Bay. During 
the whole of the cruise the Osborne pole was obscured, and all 
the messages had to pass overland, and the Alum Bay pole was 
also obscured until coming right into the Bay, on account of the 
station being situated very much below Heatherwood The 
messages were sent to Alum Bay from a distance of nearly seven 
and a half miles, although the ground lying between was ex- 
ceedingly high , in fact, it was about the highest land met with 
during the time. It was so high, that the poles were screened 
by hundreds of feet of land 

Herr Eduard Zachb contributes a short article to the 
Nalurwtss 4 nscha/lluhe WcckeHschrtfl, on the identification of 
tectonic structures in the Mark region in Prussia. The problem 
IS one of some difficulty in all parts of the North German Plain, 
on account of the uniformity of the diluvial covering The 
results of the examination are exhibited in a sketch-map. 

The Revue Giiulrale des Sciences (No. 13) contains a valuable 
paper by M J. Machat, on the scientific basis of the Chinese 
Question The physical and economic geography of China is 
sketched under the headings of soil, climatic conditions in re- 
lation to vegetation, animal life and hydrography, agriculture, 
industries, internal commerce, demography, and foreign com- 
merce A senes of extremely jnjeresting maps illustrates these 
sections 

Wk have received a reprint of a paper read at the Toronto 
meeting of the British Association by Mr J B Tyrrell, on the 
glaciation of North Central Canada The conditions supposed 
to prevail during the existence of the great central continental 
ice-sheet — or, as it is now called, the Keewatin glacier — are 
desenbed, and its life history is traced as far as possible. The 
glacier appears to have been similar in character to the great 
glacier of north-western Europe, but with the difference that 
while the centre of the latter was over a high rocky country 
firoiB which the ice naturally flowed outwards, the centre of the 
former was over what was probably then, as now, a low-lying 
plain. 
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In order to make known the scientific value of the collections 
in the South African Museum and the original work done by 
the staff, as well as to promote the increase of the library by 
means of exchange with museums and scientific societies, the 
Trustees have commenced a serial publication entitled “The 
Annals of the South African Museum " The first part of this 
addition to scientific serials contains descriptions of new South 
African Scorpions m the collection of the South African 
Museum, by Dr W p I’urcell ; description of some MutilUda 
in the Museum, by Mr. L Pfringuey , list of the reptiles and 
batrachians of South Africa, by Mr W L Sclater , and a 
catalogue of the South African Hispina. (Coleoptera), by Mr 
I’eringuey 

Dr Frirdrk ii Kat/er contributes to Ghbns a paper on the 
volume of the Amazon at Objdos Below Obydos the Amazon 
flows through so many channels that accurate measurements 
of Its total discharge are impossible, and even there — 900 kilo- 
metres from the mouth — a considerable fraction of its waters 
does not pass through the main channel Dr Katzer discusses 
former measurements, and gives new ones of his own ; he hnils 
as mean values — breadth, 1890 metres , rate of current, I 2 
metres per second , discharge, 120,000 cubic metres [icr second 
Analyses of two samples of water, taken at depths of 0 5 metres 
and 25 metres, gave o 056 and o 039 grammes per litre as 
total dissolved matter ; suspended matter, three to four times as 
much, thus placing the Amazon amongst the purest river-waters 
of the globe 

Ir IS reported in the Ttwes that MM Dex and Dibos, two 
French aeronauts, who recently submitted their scheme for the 
exploration of Africa by means of a balloon to the French 
Academy and the Smithsonian Institution, which bodies are 
stated to have approved of the plans, have now, m conjunction 
wilh M Hourst, the African traveller, invoked the aid of the 
Pans Municipality in support of the great undertaking They 
do not profess to be able— and in this they are in accord ivitli 
workers in the same direction— to construct a completely ding 
ible balloon , but they believe in the practicability of their 
scheme, assuming the air currents of tropical Africa are fairly 
regular, at least at certain seasons The balloon they intend to 
construct is to be 92 feet in diameter, with a capacity of 406, IJ4 
cubic feet It is to be made of silk, and covered with an eight 
fold coat of varnish, so that only a very small ijuantity of gas 
will be lost per day The car will be m two storeys, connected 
by a rope ladder, the upper storey providing living and sleeping 
accommodation for six travellers, the lower being reserved for 
the apparatus used in manreuvring the balloon .\nother smaller 
car, anchored to the balloon, is to serve as a means of com- 
munication with terra firma, and to be lowered when thebalhKiii 
has been anchored. The sum of 1 5,000 francs, for which the I’aris 
MunicipaUty has been asked, is intended for preliminary trials, 
as the cost of the actual journey through Africa, it is hojied, 
will be defrayed by rich members of the Committee for french 
Africa M Dex describes the scheme in the current number of 
the Revue Seuntijique. 

Thb U.S Pilot Chart of the North Atlantic Ocean for August 
contains a type of the summer chart of that ocean, representing 
the conditions of wind, cloud and barometric pressure, com- 
piled from Greenwich noon reports returned to the Hydro 
graphic Office at Washington The chart shows very clearly 
the right-handed or clock wise circulation of the winds around 
the region of high barometric pressure, the central area of 
skhich, at this season of the year, is in the region of the 
Azores. Another special chart shows the drifts of floating 
bottle-papers returned to the Hydrographic Office during the y ear 
ending July i last, and referring to the Atlantic Ocean. Some 
of the present papers offer interesting particulars , oqe, which 
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WM out «drifk off Nantucket Shoal, and recovered near 
Comi^lton after the lapse of 512 days, giving an average 
daily velocity of 5'i miles. Three other bottles, which were 
thrown overboard m mid ocean at the same time, were all re- 
covered within a short distance of each other in the same week 
after a drift eastward of 1200 miles, the mean rate of travel 
being 9 9 miles a day 

Two sjihj’gmograph curves, obtained by Mr R De C. Ward 
at altitudes of 15,700 feet and (9,200 feet, are reproduced in a 
short paper in the JourHal of the Boston Society of Medical 
Sciences (June), The curves derive interest from the fact that 
they are the first from so great altitudes to be reproduced, and 
also because the peculiarities of heart action shown in them ate 
the result of altitude pure and simple, as absolutely no physical 
was taken in making the ascents 
In the current number of the Zeilschrift fur phystkaltsck€ 
CWrir, Mr S L. Bigelow describes some interesting results of 
experiments made in Prof Ostwald s laboratory on the catalytic 
action of organic substances on the oxidation of sodium sulphite 
It has been known for a considerable time that the rate of oxida- 
tion of sulphurous acid is increased by the presence of many 
inorganic salts In lieginmng a closer investigation of this 
subject, Mr Bigelow was accidentally led to the discovery that 
the oxidation of a sodium sulphite solution by a current of air 
IS hindered to a reiparkable extent by the presence of a small 
quantity of alcohol One part of alcohol in ten thousand of a 
one hundredth normal solution of sodium sulphite had a per- 
ceptible influence In another case it was found that the 
admixture of mannitol with sodium sulphite in the proportion 
of one molecule to eight hundred, diminished the rate of 
oxidation 50 per cent Great difficulty was experienced in 
obtaining constant results, and it was found that the small 
quantities of impurity in the water used as solvent, pro- 
duced very large variations it was, m fact, not found possible 
to obtain perfectly constant conditions An extension of the 
inquiry to other organic substances led to the discovery of 
some regularities, but not to the establishment of any general 
theory of the action The phenomenon obviously bears some 
relation to the well-known inhibitory action of organic substances 
on the oxidation of phosphorus 
Thb additions to the Zoological Society’s Gardens during the 
post week include a Bonnet Monkey (Macaeus stmtus, i ) from 
India, presented by Miss E. Sandell , a Macaque Monkey 
(Afatatus cynvmolgus) from India, presented by Madam Giorgi , 
a Rhesus Monkey (Mocmuj rhtsus) from India, presented by 
Miss Leathers j a Sykes’ Monkey (CercofuAtcus albtgularts, 9 ) 
from East Africa, presented by Mr C Carter , a Grand 
Eclectes [^EcUttus reratus) from Molluccos, presented by Mrs. 
Peter Watson , a Coral’s Snake ( Coluber corats) from British 
Guiono, presented by Mr. C W Lilley ; a Chimpanxee 
(Anthropopithecus troglodytes, 9 ) from West Africa, a Tiger 
{Fells tigrts) from Eiastern Asia, a Leopard {Felts pardus) from 
Africa, a Red-bellied Wallaby {Macrofus btllardteri) from Tas- 
mania, two Elephantine Tortoises ( Testudo elephoHttna) from 
Aldabra and Mahe Islands, a Reticulated Python ( Python rett- 
culatus) from the East Indies, deposited ; two Maximilian’s 
Arocaris (Pteroglossus uredt), three Lettered Aracaris {Ptero- 
glossus insenptus), six Superb Tanagers (Calltste fastuosa), four 
Braulian Hangnests (Icterrn jctmatcai), three Merrem’s Snakes 
(Rheuknaa mirrtmt) from Brazil, two Red Under-winged 
Doves {Leptoptila ru/axtlltt), a Little Guon (Ortalis neotmof) 
from Guiana, three GoNen-headed Conures {Contents aureus) 
from South-east Brazil, two Red-ground Doves {Geotrygon 
montana) from South Amenca, purchased ; a Burrhel Wild 

a n {Ovts burrhel), bom in the Gardens ; six Californian 
R {Calltpepla eahfomica), a Crested "Pigeon {Ocyphaps 
otes), bred in the Gardms. 
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OUR ASTRONOMICAL COLUMN. ' 

CoMST Pbkrinb (March 19).— Dr. Berberich commaoicates 
to Ast Nock (3510) the following elhpticai elements for 
Comet I. 1898 (Pernne, March 19) — 




• - 47 IS 4"o'| 
ft = 262 24 37 I }- If 
» = 72 32 4S 2J 
log y = o 040842 
log r = 9 9*i977S5 
Penod = 322 56 years. 




An ephemeris for Berlin midnight, computed from these 
elements, is also given , but seeing that the bnghtness is now 
only about one-twentieth that at the time of discovery, wc give 
only the following abstract . — 
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6 25 22 
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+ SI 134 0055 

SI 09 0‘OS3 

50 so 9 o 050 

SO 43 1 o 048 

SO 37 4 o 047 

SO 33 s o 046 

-I- SO 30 4 o 044 


During (he above period ihe comet passes from the north- 
eastern part of Auriga into the constellation of the Lynx. 


Parallaxes am> Masses ol 7 Viroinis and 7 Leonis 
— The mass and dimensions of a binary system can be readily 
calculated if the parallax as well as the apparent size of the 
orbit be known, but there is another possible method of arriving 
at the same facts without a previous knowledge of the parallax. 
This consists in a measurement of the relative velocities of ihtr 
two components, from which, the period being known, the 
circumference or semi axis major of the orbit at once follows, 
so that, in addition, the parallax itself can be determined in the 
case of telescopic binaiv stars In spectroscopic binaries, where 
the velocities are usually very great, the spectroscopic measure 
ment of the relative orbital velocity is easy, but it becomes a 
much more difficult matter in the case of slowly moving tele- 
scopic binaries Dr Belopolsky, however, has had the courage 
to attack the problem, and has applied the spectroscopic 
method to 7 Virginis and 7 Leonis {Ast Nock , 3510) TTie 
30-inch refractor at Pulkowa, he tells us, permits the investiga 
tion of the spectra of stars down to magnitude 4'S, and enalnes. 
him to separately photograph the spectra of the components of 
double stars which are not less than 3" apart 

In the case of 7 Virginia the mean values of the velocities of 
the components in the line of sight, with respect to the sun, 
were found to be - 2 926gm (1349 Eng miles) per sec. 
and -2 648gm. (1221 Eng miles) per sec respectively for 
the northern and southern components It follows, then, that 
the velocity of the northern component with respect to the 
southern one is -o 278 g m. (i 28 Enc miles) per sec , irortk 
which the relative orbital velocity can be deduced Following 
the methods of Lehman Filhes, and adopting Doberck^ 
elements of the orbit, which give a semi axis major of 4" and 
a period of 180 years. Dr Belopolsky arrives at the following 
results for the system of 7 Virginis — 

Semi axis major = 79 4 astronomical unita 

Combined mass = ij sun’s mass. 

Parallax = o^-osi 

Velocity of system ml/ - aypgm. (1286 Eng. miles) 
line of sight / \ per sec. 

In the case of 7 Leonis, where the compOhents are 3**2 apart, 
and have magnitudes of 2'o and 3-5 respectively, the mean 
velocity in the line of sight of the br^hter component, including 
the Potsdam measuremenu, is - S 32 g m. (24 S3 Eng miles) 
per sec with respect to the sun, while that of the companion, 
as measured at Pulkowa, is — s 03 g m. (23*19 Eng miles) per 
sec The reiathre velocity is therefore -f 0*29 g.m. (l 34 Effig. 
miles) per sec , if the bri^ter component be remrded as the 
central body. Adoptiim Doberek’s elements, givfaig the setni- 
axis major os a' o and the period os 402*6 years, Dr. Belopolsky 
finds the following results : — 
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S«ini axis major = 103 astronomical units 

Combined mass = 6 5 sun’s mass. 

Parallax = o’ 0197 

Velocity of system in'! _ f - 5 18 g,m (23 88 Eng miles) 
line of light / \ per sec. 

The investigation is one of such delicacy that considerable 
uncertainty remains as to the data deduced , but the individual 
results appear to be sufficiently consistent to warrant the puhh 
cation of the foregoing provisional values The resulu are 
especially interesting as bwing the first practical outcome of a 
suggestion first made W Fox-Talbot in 1871, and developed 
mathematically by Dr Kambaut and Dr. See (NATiiftR, vol 
I'll P >5) 

A Catalogue oi Fourth Tyte Stars — The Kev T. E 
Lspin has recently revised his valuable catalogue of stars of the 
fourth type (Group VI ) which are at present known, including 
stars discovered at Harvard and Arerjuipa, and not before pub 
lished (Monthly Notices, vol IviiL p 443) The following 
summary shows the distribution of the stars in magnitude and 
in the two hemispheres, the magnitudes of variable stars being 
entered according to their maxima — 



8 J „ 90 51 25 76 

Below 90 69 II 80 

Mag not given i 11 I3 

Total 155 82 237 

It IS considered probable that our knowledge of the number 
Ilf stars of this type is complete for the northern heavens as 
far as 8 9, and for the southern heavens as far as 8 5 The 
catalogue contains twenty eight variables to which letters have 
been assigned, twenty two being north and six south “ It 
would appear that almost all the stars of Type IV art subject 
to fluctuations in brightness, though the red colour makes it 
not easy to decide when the variation is small.” 


A YORKSHIRE MOOR ‘ 

II 

'THE Bilberry (or Blueberry, as we ought to call it) is one of 
the few exceptions to the rule that moorland plants art 
evergreen , it costs its leaves in early winter But the younger 
stems are green, and take upon themselves the function of 
leaves, when these are absent Kerner has described one 
adaptation of the Bilberry to seasons when water is scarce 
Many plants, esiiecially those of hot and wet climates, throw off 
the rain water from their tips, and so keep the roots compar 
atively dry , others direct the water down the branches and stem 
10 the roots. Bilberry is one of the latter sort The rounded 
leaves slope downwards towards the leaf-stalk, and from the 
liase of every leaf-stalk starts a pair of grooves, which are sunk 
in the surface of the stem A light summer shower is 
economised by the guiding of the drops towards the roots 
Bilberry abounds on the loose and sandy tracts of the moor, 
and especially on its verges , it is seldom found upon a deep bed 

“^fTereis a moorland plant which may be said to mimic the 
heaths, as a Euphorbia mimics a Cactus, or Sarracema a 
Nepenthes. Similanty of habit has brought about similanty of 
structure The plant I mean is the CrowMrry, which is so like 
a true heath in its foliage and manner of growth, that even the 
botanists, who did not fail to remark that the flowers are 
altogether different, long tned to bring the Crowberry and the 
heaths as near together in their systems os they could. Crow- 
berry has the long, dry, wiry stems, the small, narrow, rolled, 
clustered, evergreen leaves of a true heath The leaf margus 
are turned back till they almost meet, and the narrow cleft be- 
tween them is obstruct^ by close-set hairs, so that the trans- 
piring sur&ce IS effectually sheltered Crowberry is a peatdovlng 
shrub, and is often found with ling and other heaths in the heart 
of the moor. The berries are a lavounte food of birds, which 
help to disseminate the species. Crowberry has an lincomuonly 
t A dbepurs* given at the Royal Institution, February 1I98 By PreL 
L. C MSn, F R.8. Conllnued froiB p. jSo. ^ 
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wide distribution, not only in the Arctic and Alpine regions of 
the Old World, but also in the New It abounds in Green 
land, where the Eskimo use the berries at food, and extract a 
spint from them A very similar species, with red berries, 
occurs in the Andes 

The heaths. Bilberry, Crowberry, and many other pent loving 
shrubs or trees, have a peculiar root structure The usual root- 
hairs are wanting, and in their place we find a peculiar fungus- 
growth, which Invades the living tissues of the root, sometimes 
penetrating the cells. There is often a denSe mycelial mantle 
of interwoven filaments, which < overs all the finer roots This 
looks like parasitism, but the fungus is apparently not a mere 
parasite, for the tree or shrub shows no sign of injury, but thrives 
all the better when the fungus is plentiful, and iim> refuse to 
grow at all if the fungus is removed Rhododendron, Ling, 
most heaths. Bilberry, Crowberry, Broom, Spurge-laurel, Beech 
and Birch are among the plants which have a mycthal mantle 



Fio 1 - Crowberry (Emyetnim mrn4m\ A Uaminatc bniich, ^lixhtly 
enlarcsd , «, part of a pistlllalc bransh , h, one siaminate flower , c, one 
pifttillaie flow«r 

If the native soil which clings to the rooty of any of these is 
completely removed, if the fine roots with the mycelial mantle 
are tom off by careless transplanting, or if pcaly matter is with- 
held, the plant dies, or slru^les on with great difficulty until the 
mycelial mantle is reneweil Such plants cannot, as a rule, bo 
propagated by cutungs, unless special precautions are taken. 
Frank maintains that the mycelial mantle is the chief means of 
absorption from the peaty soil, and that the tree or shrub has 
come to depend upon it The known facts render this inter 
pretation probable, but thorough investigation is still required 
In some cases at least the plant can be gradually inured to the 
absence of a mycelul mantle. I have repeatedly planted crow- 
berry in a Soil devoid of peat It generally succumbs, but when 
It survives the first year, it maintains itself and slowly spreads. 
Microscopic examination shows that the roots of crowberry 
grown williovit peat contaib no mycelial filaments or very few. 
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The ipecUl function of the fungus may be to reduce the pent to 
a form capable of absorption as food by green plants. It is 
likely that the fungus gams protecbon or some other distinct 
advantage from the partnership. Most of the species of green 
plants which have the mycelial mantle are social It it obvious 
that the fungus will be more easily propagated from plant to 
plant, where many trees or shrubi of the tame speaes grow 
to^he 

grasses of the moor are marked xerophytea, with wiry 
leaves, whose look and feel tell us that they have adapted 
themselves to drought and cold by reducing the exposed surface 




especially on mountains, and even reaching Australia and New 
Zi^nd 

It may seem paradoxical to count the Rushes at plants which 
are protected a^nst drought, for they often grow in the wettest 
part of the moor They are common, however, in dry and 
stony places, and their structure is completely xerophptic The 
leaves are often reduced to small sheaths, which wither early, 
while the stems are green, and perform the work of assimilation , 



Fig 8 — Cruns^eetion of leaf of Croivl)err> The Unver ligureii ihow oii' f m — Tranaverw seciioti of leaf of Ifattfut struta, sliowing permaiieni 
of the peculiar hairi and one of the scomntoc Doth arc contincd to >n rolling 

inner, which is properly the under surface 


to a minimum, A section of the leaf of Nardus, Aira flexuosa, 
or Festuca ovina shows that the upper surface, which in grasses 
bears the stomates, is infolded, and sometimes greatly r^uced 
Advantage has been taken by these grasses of a structure which 
was apparently in the first instance a provision for close folding 
in the bud The upper, stomate- bearing surface is marked by 
furrows with intervening ridges, and where the folding is par 
ticularly complete, both furrows and ridges are triangular in 
section, and ttie leaf, when folded up longitudinally, liecomes an 
almost solid cylinder. In the grasses of low, damp meadows, 
the power of rolling up may soon be lost by the leaves Other 
grasses, which are more liable to suffer from drought, retain in 



Fig 9 —Longitudinal section of root of Ling (C.a/f»«a v«lgam\ abowing 
mycoihizal fliamentt in outer cclia. 


all stages the power of rolling up their leaves. Sesieria cier- 
ulefi for instance, which covers large trocta of the limestone 
hjtt of Yorkshire, can change in a few minutes from closed to 
o^, or from open to closed, according to the state of the air. 
The leaves of the true moorland grasses (Nardus, Airs fiexuosa, 
F estuca ovina) are permanently Inrolled, and flatten out very 
slowly and imperfectly, even when immersed in water for many 
hours 

Our moorland grasses are all arctic, and occur both in the old 
and the new worlds i Festuca ovina is also a grass of the 
steppes j it is world-wide, being' found 'in all continenu, 
NO. 1504, VOL, 58] 


or else, as happens in certain species, the leaves assume the 
ordinary structure of the stem The cylindrical form of the 
Kush stem is significant, for of all eloi^aic solid figures the 
cylinder exposes the smallest surface m proportion to its volume 
Moreover a cylindrical stem, without offstanding leaves, and 
alike on all sides, is well suited, as Jungner points out, to the 
circumpolar light, which shines at low angles from every quarter 



Fic II — Traoiwru wction of leaf of AtraJlixiiciM 


in succession. A Ruth stem is singularly dry, the centre being 
occupied by an abundant pith of star-shaped cells, which 
entangle much air. 

The Hair moss (Polytrlch'nm commune) of the moor has a 
defence amnst sun and wind, which has been described by 
Ketner. ^e leaf has wings, like an altar-piece, which can 
open and shut. The assimilating surface occupies the centre, 
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and n»es into many ercen columns. In wet or cloudy weather 
the wings open wide, but when the sun shines they fold over 
the columns, and protect them from scorching 

All the moat cnaractenstic plants of the moors are Arctic 
Ling, bilberry, crowberry, certain rushes, Nardus, Fesluca 
ovina, most of our club mosses, the hair-moss, and Sphagnum 
range within the Arctic Circle ; while the large flowered Heaths 
get close up to it Most of them are found on Ixith sides of the 
Atlantic, and some, like the crowberry and bestuca ovina, have 
a singularly wide distribution. 

It has often been pointed out that great elevation above sea 
level produces a similar effect upon the flora to that of high 
latitude In the Alps, the Pyrenees, the Himalayas, and even 
in the Andes, the forms characlenslic of northern lands re 
appear, or are represented by allied species Where, as m the 
case of the Andes, nearly all the species differ, it is hard to draw 
useful conclusions, but whenever the very same species occur 
across a wide interval the case is Instructive In the Alps we 
find our moorland and arctic flora almost complete, though 
Rubus Chamoemoru", Krica Tetralix, and L. cinerea (both 
found in the Pyrenees), Narthccium ossifragum and Aira 
flexuosa have disappeared 

A favourite explanation rests upon the changes of climate to 
which the glaciation of the northern hemisphere bears emphatic 
witness. When the plains of Northern burope were being 
strewn with travelled boulders, when Norway, Scotland, and 
Canada were covered with moving ice, the vegetation of 



Siberia and Greenland may well have extended as far south as 
Switzerland 

I do not doubt the general truth of what we are taught re 
specting the glacial period, but I think that we ate apt to ex 
plain too much by its help We know very little for certain ns 
to Its effect upon vegetation Our information concerning the 
preglochtl flora is extremely meagre, nor are we m a position to 
say positively what sort of flora covered the plains of Europe 
after the severity of glacial cold had passed away, and before 
men had chang^ the face of the land by tillage ' We know 
rather more about the animals of these ages, for animals leave 
more recognisable remains than plants, but the indications of 
date, even In the case of animals, >tr apt to lie slight and un- 
certain, On the whole, I doubt whether the glacial period 
marks any great and lasting change in the life of the northern 
hemisphere.' I think it probable that since the glacial period 
passed away the countries of Central Europe possessed many 
species both of plants and animals which we should now con- 
coimder to be Arctic, and that these Arctic species endured 
until many of them were driven out by on agent of which geo 
Iogi|M usually take little notice 1 shall come back to this pi^t. 
ammal life of the Yorkshire moors is not abundant 


Janet Gellde may Iwcawlttd <" Prehiatoril^r<mtI''*cb. 


Janet Gellde m 
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Hares, shrews, Sto.'its, weasels, and other small (|uadru)ieds, 
which are plentiful on the rough pastures, cease where the 
heather begins. There are a good many birds, some of which, 
like the grouse, the ring ouzel, the twite, or mountain-linnet, 
the curlew, and the golden plover, seek all their food on the 
moor, except in the depth of winter, when some of them may 
visit the sea coast, or the cultivated fields, or even southern 
countries The kestrel, blackbird, whmehat, stonechat, night- 
jar, and lapwing abound on the “roughs" or border-pastures 
rather than on tne moor itself Owing to the absence of tarns 
and lochs there are practicall) no waterfowl Hulls are hardly 
ever seen, though they are common enough on the Northumber- 
land moors Now that the fieregrme, golden eagle, and hen- 
harrier are exterminated, the chief moorland birds of prey are 
the merlin, kestrel, and sparrowhawk Of these only the merlin 
is met with in the wilder parts of the moor, where it flies down 
the smaller birds The kestrel hovers over the roughs, on the 
Iwik-out for a mouse ot A frog The sparrow-hawk preys upon 
small birds, but rarely enters ihe heait of the moor 

To most people the interest of the moor centres in the grouse. 
There are many things about grouse which provoke discussion, 
such as Us feeding times, or the grouse fly, and what becomes of 
It during the months when the grouse are free of it But the 



absorbing topic, on which every dweller by the moor is expected 
to have an opinion, is the grouse diiease. 

All sorts of causes have been assigned, such as over stocking 
of the moors, destruction of the large hawks which used to kifi 
off ailing birds, parasitic worms, cold, deficiency of food, and 
so on. Some Yorkshire sportsmen have atlnbiited the disease 
to the scarcity of gritty sand On shale moors, they maintain, 
the gizzard of the grouse is filled with soft stone*, which will 
not grind up the heather tops effectively, except when they are 
young and tender. On sandstone moors the grouse can deal 
with tougher food, and there the disease, it i* said, is unknown. 
Or Klein’s researches* show that Ihe disease is really due to 
the multiplication within the body of a specific germ, which is 
fungal, hut not bacterial The infection is conveyed, or may be 
conveyed, by the air. 

The viper is rare, and until quite lately I had never heard of 
Its presence on our Yorkshire moors, Lisards are also rare, but 
eft* are not uncommon. Among the moorland moths are many 
small Tinetna (allied to the clothes-moth) The caterpillar of 
the emperor moth is characteristic, and seems to be protectively 
coloured, fof it wea» the livery of the heather— green and pink. 

» "Th« Etioloiy and Pathology of Crouse Dbeate, &c." (189*). 
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The moths which issue from these larva; are captured in great 
numbers by Sunday ramblers, who resort to the base contriv- 
ance of bringing a female moth in a cage The self styled 
"naturalist " sits on a rock, and captures one by one the eager 
moths which come alxiut him, afterwards pinning out the 
expanded wings to form grotesque patterns, or selling his speci- 
mens to the dealers Certain wide spread Diptera are plentiful, 
and there are a few which pass their larval stages m the quick- 
running streams which flow down from the moor The small 
number of good sizcri insects partly explatns (or is explained by) 
the paucity of conspicuous scented or honey bearing flowers In 
this the moor contrasts strongly with the higher Alps Bees, 
however, get much honey from the large flowered heaths and 
ling s heather-honey is considererl lietter than any other A 
little scale insect [OrlAisia inia) has been found plentifully on 
the Sphagnum of the moors, particularly in Cumberland > A 
big spider {E/eira dtadema) spreads its snare among the 
heather, and may now and then be seen to deal in a iiarticularly 
artful fashion with a wasp or other large insect which may have 
blundered into the web The spider cuts the threads away till 
the struggling insect dangles , cautiously on outstretched leg 
holds out and attaches a new thread, and then sets the wasp 
spinning The silken thread, paid out from the spinneret, soon 
binds the Mclim into a helpless mummy ^ I have never found 
gossamer so abundant as on the verges of the moor 

In our day the Vorkshire moor harbours no quadrupeds, and 
the grassy hills none but small quadrupeds It was not always 
so At Raygill, a few miles from us across the moors, a collec 
tion of bones was discovered a few jears ago in quarrying A ‘ 
deep Assure in the rock had been choked ages before with stones 
and clay This Assure was cut across by the working face of 
the quarry. Many bones were brought out of it, bonea of the 
ox and roebuck among the rest But mixed up with these were 
teeth and bones of quadrufstds now altogether extinct or no 
longer found in Britain, such as the straight tusked elephant 
(E antiguus), the hippopotamus, a southern rhmoceros (A’ 
Uptorkmiu), the cave h)ana, and the European bison The Irish 
elk is often dug up in Yorkshire, the reindeer and the true elk 
now and then Not very long ago these and other large 
quadrupeds grazed or hunted a country which can now show no 
quadruped bigger than a fox > 

It IS evident that the moots, valleys and plains of Yorkshire 
have been depopulated in comparatively recent times The dis- 
appearance of so many conspicuous species is commonly 
attributed to the glacial |reriod, hut I think that the action of 
man has been still more influential The extinct animals ate 
such as man hunts for profit or for his own safety Many of 
them, among others the cave bear, Machairodus, Irish elk, 
mammoth, and straight tusked elephant, arc known to have 
lasted into the human period That so many of them were last 
seen in the company of man is some proof that he waSLoncenud 
in their death 

Central Europe, liefore man appeared within its borders, or 
while men were still few, little resembletl the Europe which we 
know Much of it was covered with woods, morassesor wastes, 
and inhabited by animals and plants, of which some ranged into 
Ihe Arctic ciicle, others lo llic Mediterranean, Africa and India 
The worst lands of all— cold, wet, and wind swept — had doubt- 
less then, as now, the greatest proportion of Arctic species But 
it 18 hkelv that the passage from the bleak hills to the more 
fertile va!le)s and plains was not then so abrupt as at present 
All was alike undrained and unenclosed ; and what we know of 
the distribution ol life in Pleistocene Europe shows us that a 
large proportion of our European animals and plants are not 
restricted by nature within narrow limits of latitude or climate 
Species which are now isolated, at least in Central Europe, 
occupying moors or other specul tracts, and surrounded by a 
population with which they have little in common, were formerly 
continuous over vast areas In the early days of man in Europe 
many planU, binls, and quadrupeds which are now almost 
exclusively Arctic may well have ranged over nearly the whole 
of Europe, 

As men gradually rooted themselves in what are now the 
most populous countries of the world, the fauna and flora under- 
went sweeping changes. The forests were cleared, and trees ^ 
imported species planted here and there. The land was drained, 
and feirced, and tilled. During the long attack of man upon 
<tuo'«d by R Blanchard In .4«* S»c Ent Er , lorn Ixv 
* Blnckwall't “ Spidtrs," vol il p 359. 
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wild nature many quadrupeds, a few birds, some insects, and 
Borai plants are known to have peruihed altogether Others 
have probably disappeared without notice Certain large and 
formidable quadrupras, though they still survive, are no longer 
found in Europe, but only in the deserts of the south or the un 
peopled northern wastes. Thus the lion, which within the 
histone period ranged ovtt Greece and Syria, and the grizzly 
bear, which Was once an inhabitant of Yorkshire, have dis- 
appeared from every part of Europe Tillage and fencing have 
checked the seasonal migrations of the reindeer and the lemming 
Useful animats have been imported, chiefly froni the south ot 
from Asia Useful plants have been introduced from ancient 
centres of civilisation, and common farm-weeds have managed 
to come in along with them Many species of both kinds are 
southern, many eastern, none are Arctic. In our day the 
cultivated lands of Europe are largely occupied by southern or 
eastern forms, and the wastes appear by contrast with the im- 
ported population more Arctic than they reall) are. Even the 
wastes are shrinking visibly The fens arc nearly gone, and we 
shall soon have only a few scattered moors left to show what 
sort of vegetation covered a great part of Europe in the days of 
choked rivers and unfenced land The moors themselves 
cannot resist the determined attack of civilised man Thousands 
of acres which used to grow heather are now pastures 01 

What we call the Arctic fauna and flora of lo day is apparenll) 
only the remnant of an assemblage of species varying in hardi 
ness, which once extended from the Arctic circle almost to the 
Mediterranean If climate and soil alone entered into the 
question, it is likely that the so called Arctic fauna and flora 
might still m.aintain itself in many parts of Central Europe 
This Arctic (or ancient European) flora includes many plants 
which are capable of withstanding extreme physical conditions 
Some thrive Isilh on peat and on sand, in biogs and on loose 
gravel They may range from sea level to a height of several 
thousand feet They can endure a summer glare which blisters 
the skin, and also the sharpest cold known upon this planet 
Some can subsist on soil which contains no ordinary ingredient 
of plant food m appreciable quantity Such plants survive in 
particular places, even in Britain, less because of peculiarly 
appropriate surroundings, or of anything which the microscope 
reveals, than because they can live where other plants perish 
Ling, crowlierry, and the rest are like the Eskimo, who dwell 
in the far north, not because they choose cold and hunger and 
gloom, but because there only can they escape the competition 
of more gifted races The last defences of the old flora are 
now being broken down , it is slowly giving way to the social 
grasses, the weeds of commerce, and the broad leaved herbs of 
the meadow, pasture, and hedge row The scale has been turned, 
as I think, not so much by climatic or geographical changes, as 
by the acts of man 

Every lover of the moors would he glad to know tliat they 
bid fair to be handed down to our children and our children’s 
children without diminution or impovenshment The reclaiming 
of the moors 11 now checked, though not arrested, and some 
large tracts are reserved as open spaces But Che impoverish 
ment of the moors goes on apace The gamekeeper's gun 
destroys much Enemies yet more deadly are the collectors 
who call themselves naturalists, and the dealers who serve them 
A botanical exchange club has lately exterminated the yellow 
Gagea, which used lo grow within a mile of my house. When 
ever a kingfisher shows itself, young men come from the towns 
eager to slay it in the name of science No knowledge worth 
having 18 brought to us by such naturalists as these , their collect 
ing means mere destruction, or at most the compilation of some 
dismal list If the selfish love of possessing takea hold of any 
man, let him gratify it by collecting postage-stamps, and not 
make hay of our plants and mummies of our animals. The 
naturalist should aspire to study live nature, and should make 
It his boast that he leaves as much behind him as he found. 


THE MARINE FA UNA IN LAKE TANGANYIKA. 
AND THE ADVISABILITY OF FURTHER 
EXPLORATION IN THE GREAT AFRICAN 
LAKES. 

'FHERE is a story which redoundi to the sagacity of a certain 
Dutch farmer, who, on the audden appeairaAce of herrltm 
id the ditchet on his property, told it, on account of the ihdis- 
putablc evidence which such fish afforderl, of the leaky con- 
dition of the dykei. The Dutchman'i mference will aerve to 
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indicate how niutli ^urprisi the discovery of jeily-flsh in Lake 
Tanganyika, by Dr Boehm, created in the mindi> of those who 
were interested in the past history of the great lakes in Africa, 
for, in the presence there even of a single oi^nism so typically 
marine, and so unlike any real fresh water form as a medusa, 
there was as good, indeed far belter, evidence for the former 
access of the sea to those regions, than that which was afforded 
by the herrings in the Dutchman's ditch 

It was partly because I held this view, in regard to the 
liresence of jelly-fish in Tanganyika, more especially liecause 
Prof Lankester pointed cut to me that where there were jelly 
hah one might reasonably expect to hiid other marine organisms, 
similarly cut off, that I went to Tanganyika in 189s The 
results of that expedition have fully justified these views, and 
during the past year, in which the zoological material obtained 
has gradually been overhauled, it has Income more and more 
apparent that in Tanganyika we have not only a jelly fish, but 
I he remains of an entire fauna, which can be regarded ns 
nothing but the relic of the former extension of some ancient sea 
Thus besides the jelly fish there exist on the rocks about the 
shores, and in the deep water of the lake, numbers of molluscs, 
winch not only in their shell structure, but also in their 
organisation, show clearly that they belong to those groups 
which have generally remained marine, and which have never 
given rise to any of the colonising fresh-water tyjves Besides 
these there are at least two forms of prawns, a deep-water crab, 
and several forms of protozoa, all possessing like marine afTmities 
At the same time it is most important to remember that 
Tanganyika contains its full complement of recognised fresh 
water forms, which are similar to those constituting the entire 
fauna of lakes such as Nyassa, Mwero, and the like, and that 
these fresh-water types in Tanganyika differ from those in Lake 
Mwero and Nyassa only to the same extent that those in l,akes 
Mwero and Nyassa differ from each other It is thus obvious, 
and one of the most important results hitherto obtained, that 
the fauna of Lake Tanganyika is to be regarded as a double 
senes, one half consisting of forms which are found everywhere 
in the African fresh waters, the other of what we maj call 
haloltmHtc organisms, which are found living nowhere else in 
the world, at i^t so far as is at present known ' 

In the incomplete state of our knowledge of the Halolimnic 
fauna, it is undoubtedly the molluscs belonging to this group, 
which are the most instructive at the present time , fur among 
these organisms there are a considerable number of types which 
arc widely different from each other, and all of which ran be 
compared with living oceanic forms We have here, therefore, 
a basts of comparison broad enough to give a clear and trust- 
worthy conception of their nature and their actual aHhnities 
In this way it is clearly seen that in several genera of the 
Ilalulimnic molluscs, such as I'yphobta, Bathanalia, and others, 
we have forms which individually db not corresixmd exactly to 
any single living oceanic species, but which at the same time, 
in the curious character of their organisation, do very distinctly 
foreshadow and combine the anatomical features not of one, but 
nf several living oceanic species which are now quite distinct 
Irom one another. The only conclusion, therefore, that can be 
drawn from this remarkable character of the Halolimnic forms, 
IS that they have been cut off approximately all at the same 
time from their original manne associates at an extremely 
ancient date. In fact, that they still retain combined the 
original characters of the omanisms whose progeny in the ocean 
has become completely differentiated into forms that are now 
specifically and even genencally distinct. 

These Ilalolimnic mullnscs stand, therefore, to such oceanic 
species in the relation of ancestral types. 

This inference respecting the gIM antiquity of the marine 
fauna in Tanmyika, which we gather from the peculiarities of 
the organisation of the individual Halolimnic forms, is in exact 
aceoid with what we should expect when contemplating the 
vast physical changes which must have been produced since 
there was any possibility of Lake Tanganyika communicating 
freely with the sea. But although from both these sources of 
evidence we are assured that the Halolimnic fauna is certainly 
a “ hoary rehc ’’ of the past, they are neither of them capable of 
aff'ording anv indication of the ^ticular geological period 
during which the marine contamination of this part of the 
African interior actually took place. 

Quite recently, however, there has come to h^ a series of 

t8«» my popm, Rn Stc ,vA. IxU , ilye, pp 45s-«« . and 

Qu^rt. JnrH Micr Scl , voL xlk pp. 159-1I0. | 
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observations which appear to be of the highest inlertst in this 
connection, and capable of throwing a considcrabk amount of 
light upon the perplexing question of the relatuo antiquity of 
the Halolimnic forms It has been found, after conipanng the 
peculiar shells of many of the Halolimnic molluscs, such a.s those 
of the two forms of Ltmiwtrochus, the genus Bathanaha, Sfiekta, 
Paramelanta, and so forth, with the fossilised remains of the 
molluscs occurring in successive geological periods, that there 
exists a wonderful similarity bclacen tlie general facies of the 
shells belonging to the marine fauna of Lake Tanganyika and 
those of the old Jurassic seas This is no merely superficial 
resemblance between single types, but a substantial conchological 
identity between so many Halolnnnic genera and species and an 
equal number of forms occurring in the Lias and Inferior Oolitic 
rocks, that it at once arrests attention, and requires us to con 
sider very carefully, whether we are to regard this similarity of 
the two series as merely a coincidence, or the expression of some 
real community of nature and descent 

Without entering too fully into the details of this subject, it 
may be stated, as the result of a careful comparison of these 
forms, which will lie found fully described in a paper in the 
Quart Journ Afuro S,/ , vol xli No 162, June 1898, that 
the comparison is so striking and so complete in detail, that had 
the Halolimnic molluscs been known only in some fossiliferous 
bed, there is not the slightest doubt that even the most fastidious 
paltvontolngist, unless he had a par'iciilar theory to support, 
would regard them as unquestionably belonging to Jurassic seas 
Taking, therefore, a retros|>eclive view of the whole mattir. 
It will be seen that the original discovery of jelly fish in Tangan 
yika has led us a long way beyond the mere demonstration of 
the existence of a marine animal in the African interior It has 
brought to light the existence of a long scries of other marine 
organisms, which, judged by the nature of their urganis.ilii>n, 
arc unquestionably very old, while, finally, we have obtained 
esideiice which appears to indicate that, al any rate', the mol 
luscs still living in tins marine oasts in “ terra iirma," are relics 
from Jurassic seas 

Thus the purely scientific interest of the Halolimnic fauna 
consists mainly m the way in which the different forms com 
(Hising It afford an insight into the structural pecuhanlies of u 
number of types of organisation which were thought to have long 
since become extinct , but at the same time the presence of this 
fauna in Tanganyike is destined to throw a world of light on 
the past history of the continent in which it lives, and it is all 
the more interesting in this Utter sense, because the post hislory 
of the y\frican lakes, as read in the light of the Halolimnic group, 
IS not that whiih many geologists, particularly bir Roderick 
Murchison, have supposed it to have been 

I have thus bnefiy outlined the extent and nature of the latest 
information which has been acquired respecting the zoology of 
the African lake districts, and the extent to which these obsere- 
ations may change existing preconceptions, and throw old pro 
blems into new persiiective, will constitute their value from a 
philosophic point of view But for the practical ends and nd 
vancenient of zoology, it will be obvious that the conclusions 
which have been attained respecting the v.TSt antiquity of the 
Halolimnic forms, foreshadow the possibilities of almost infinite 
developments, and that the value of further exploration of these 
lakes, as a zoological speculation, has become immense 

It IS therefore greatly to be regretted that during my recent 
expedition, under the circumstances in which I found mysel. 
(without a steamer, and consequently unable to use deep water 
dreging apparatus), it was quite impossible to form even an 
approximate estimate of the range of animals one might expect 
to encounter in the Tanganyika, and more exasperating than 
this was the fact that the moat interesting Halolimnic forms, the 
ryphobtas, Batkanahas, and their ass<x:iates, only appeared just 
at the limit of my dredging powers, about 1000 to 1200 feet 
It was thus only when the dredging capacities of the expedition, 
so to speak, were giving out, that the more interesting repre 
sentatives of the Halolimnic fauna were beginning to come in, 
and there It no doubt that with a steamer and efficient apparatus 
for great depths, many entirely new forms would be obumed. 
To show how Incomplete our knowledge of the fauna of Lake 
Tanganyika at present really is, it maybe pointed out that 
although twenty-^ight entirely new species of fish were obtamed 
dunng my exp^tion, of the four species previously known from 
thw lake 1 only re-discoveted one (see Appendix) 

It should, hoWd^iet, be clearly understood that the soologtcal 
and geological interest which the possible existence of new 
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IlaloUmnic forms naturally excites, is not necessanly restricted 
to the particular basin in which Tanganyika lies j indeed, we 
hive to thank Prof Suss* for Collecting the existing observations 
in such a manner that we are now not only able to separate the 
lakes into two distinct series, of which the Victoria Nyansa 
and Tanganyika are types respectively, but to show clearly that 
the singular Tanganyika valley is geologicaily related to the 
similar valleys in which numerous other long and narrow lakes 
are found to he buss showed that the continued existence of 



these valleys could be traced nprth and south m Africa, from 
the Nyassa region to the Red and that the narrow gulf in 
which the Red Sea is ttsclf attained, must be regarded ns of 
dte same nature and ctx^trucfW- 
Now the fact that ihtoe eadsts a marine fauna in Tanganyika, 
at the one extremity of Ihie same series of valleys in which the 
Red Sea lies at the othfir* ivould rather lead us to expect t^t we 
IMy encounter the Haj^mnic fauna. Or something similar to it, 
•' IMS Brucke 
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in the Albert Edward and Albert Nyanra, which lie along the 
same depressions in lietween 

The facts of distribution which have actually been obtained 
are, however, merely these. I showed that the Ifalotimnic 
fauna does not exist in Lake Nyassa, nor in any of the sub- 
sidiary lakes which occur within the British Central Afncan 
Protectorate It is, further, certain that this fauna does not exist 
in Mwero or Bangweolo, the two lakes which form the western 
boundary of North Charterland 

In the accompanying map, these lakes 
are therefore represented blank It may, 
however, be yet found in Rukwa, east 
of Tanganyika (which is conserjuently 
shaded), and it is still more likely to 
occur in Lake Kivu, the Albert Edward, 
and the Albert Nyansas, all of which he 
actually in the same valley as Tanganyika, 
immediately to the north, and concerning 
the fauna of which practically nothing is 

Passing to the more westerly series o( 
faults. It IS certain from the collections 
of shells brought back by Dr Gregory 
from the small lakes Naivasha, Elineteila 
and Banngo, that the Halolimnic fauna 
IS not present in these districts, while 
the collections of Messrs Donaldson 
Smith and Cavendish, from Lake Rudolf 
in the north, seem to tell the same 
story ’ It would appear therefore, that 
unless some marine extension formerly 
existed, which was quite independent 
of the Kift valleys, up some such de 
pression as that of the Kufigi and 
Ulanga rivers, in which case the remains 
thereof wiil be exceedingly diflficull to 
find, both the living and dead repre- 
sentatives of the Halolimnic group, may 
he expected in the great depression north 
of Tanganyika, r e in the three lakes 
which f have named Mr Scott Elliot, 
who descended into the northerly exten- 
sion of the Tawfiyika valley, between 
Ruanda and M^i's country, speaks of 
old lake-bottoms occcurnng there above 
the present leiel of Tanganyika, as sandy 
plains, with banks of drifted shells I An 
immense amount of interest, therefore, 
altaches to the exploration of these lake- 
bearing districts immediately to the north 
of Tanganyika 

Referring to the map, I would there 
fore direct special attention lo the fact 
that Lake Kiiu Is about four days’ march 
from the extreme north of Tanganyika, 
along the same valley and up the lake’s 
elfluent, which flows l»ck into the Tan 
ganyika basin From Ki\ u it is certainly 
not more than five days’ journey to the 
Albert Edward, which is on the other 
side of the north and south watershed, 
and oserflows into the Nile The 
efituent appears, so far as I can ascertain, 
to he navigable for boats , and if this be 
so, the Albert Njanza could be reached 
without trouble in five or six days ; in 
any case, and allowing ample time for 
zoological work in these lakes, the 
whole series could be explored, in 
something less than two months from 
the time of leaving the north of Tan 
ganyika, and all that It would be necessary to take in order to 
do as much as, and a good deal more than I lurve already 
done in the case of Tanganvika, would be a few suitable dredges 
and a couple of collapsible boats 
There is, however, another direction in vthich evidence 
bearing upon these subj ects can be sought At the present time the 
geology of this part of the African interior ts almost entirely a 
about the 
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bbink ; but it hu be«n rendered evident from my expedition, as 
vitell w by those of Joseph Thomson, and Barton and Speke, that 
there exist ail over th«e regions West of the Victoria Nyanza 
immense areas of sedimentara demsits, which extend without 
interrnption to the north tJf Lake Nyassa, and here they have 
been proved to be fossiliferous, and it is a fact (which is on no 
account to be ignored) that the remains of ganoid fishes, dis- 
covered there by Henry Drummond, are not regarded by 
Prof. Troquhair, who described them, as being at all neces 
sarily fresn-water forms With the same caation, Pr<>f 
Rupert Jones, who described the Lamellibrancha occurring in 
these beds, intentionally placet! them among those estuarine 
forms which might he regarded either ax salt water or fresh 
Still more important is the existence of what appears to be an 
oligocene sea urchin, which certainly came from some portion of 
this region, and probably from the same fossiliferous bids 
We are thus already in possession of information which 
indicates the extension of fairly modern seas, far into the 
African interior. The ascertained existence of manne organisms 
in Tanganyika is certainly, therefore, in no way opposed to 
such geological observations as actually exist, but only as new 
facu usually are, to the perpetuation of crude theoretical an- 
ticipations Our inability to account for their appearance in Lake 
Tanganyika, is due simply to a complete want of information 
respecting the geological character of the country which sur 
rounds the lake , hut it will have been rendered obvious, that 
sufficient information on these points can easily be obtained by 
a properly equipped expedition, which should travel up Tan 
ganyika from the south, and reach, os it could do, the Albert 
Edward and Albert Nyanzas, by passing up the continuation of 
the Tanganyika valleys to the north Now that there are 
steamers running both on Nyassa and Tanganyika, the deep- 
water dredging and sounding of both these lakes could lie ac 
complished without much difficulty, and there is no reason, that 
I can see, why a geologist accompanying such an expedition 
should not make something of the materials of which the 
surrounding country is composed. At all events an amount 
of information would be accumulated, which would mark an 
epoch in our acquaintance with the soologv and geology of 
the African interior What I conceive, however, to be cf the 
first importance is this, that such an exploration is well wiihin 
the limits of practicability, for the work, entailed under the 
different heads which I have just discussed, could be earned out 
by a party properly organised and properly led, well within two 
years from the time that it set out J E S Moore 

Afptndtx 

In order to exemplify the productive character of properly con 
ducted zoological exploration m these regions, I have appended, 
under separate headings, a list of those Haiolimnic molluscs, 
the empty shells of which were known before the present ex- 
pedition was undertaken, and of the forms which have now liecn 
obtained with the animals preserved in a fit state for zoological 
work In the same way I have added similar lists of the 
species of fish previously Known to inhabit Tanganyika, and the 
numerous and almost entirely new forms which have now been 
brought back In the older list of molluscs the conchological 
classification of their empty shells has been retained, m order that 
It may be seen how completely the acquisition of the animals 
has changed our views 

I. 

List Oh Empty Shells previously known 
Earn Mclanndti, Genus Spekta (Bourginnat) 

Genus Typhobxa (Smith) 6’ tonata (S V 

T Horct (Smith) Woodw,). 

Genus Paramelanta (Smith) GeniiV-?ii«^ani'«-ra (Cross) 

P Damani (Smit)i) T rufoJUosa (S P 

M nassa (S. P. Woodw \ 

Woodw ) Genus I.imnotroehus (Smith). 

Earn Jiydrobtdit. L. TMomsom (Smith) 

Genua iymolopsu (Smith). L Kirkit (Smith) 

S Ijicuttns (Smith) 

List or entire Molluscs oetaineo during the 
Expedition or 1895 and 1896. 

Fam Tl^hohdtt (Moore). Earn, i PlaHaxtda, 

Genus Typhobia (Smith). Genus Tanganyttia (Cron) 

/ (Smith), T. ruMhsa (S P 

Genus Bathanalta (Moore) Woodw ). * 

B Htrwem (Moore) Fam 

Genua LtmxatnxAus (Smith). Genua Chykra (Moore). 

/ Thomsmt (Smith'. C. APirkti (Smith). 
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Earn PurpurtntJa I Genus (Moore) 

Genus k^ramelama (Smith) B itidtscem (Moore) 

' P Dantoni (Smith) tklh.‘ /fatitjir 

P ciatstgramt/a/a Genus Sptiia (Bourginnat) 

(Smith) S untafa(S P Wood- 

Genus ffassopsts (Smith). ward). 

W ,iassa{<> P. Woodw ) I 

II. 

Lisi OP Fishes known previousiy 
Araniltcptryftt I T (Glhr ) 

[ ham Louhudte Genus AfastaomMus 

Genus 'fthtpta (Gthr ) Af Tan^anj tita {Othr ) 

7 7 nm-aiiyu-ra (Glhr } I A/. O/kte/ntni {Gthr.). 

I I.isi OP Fishes obtainpi) dvikini, the EwrutitON 
j AiaitlAop/eivinr (.enus niirio/epn, •*[< n 

Fam Serramdif Fam Maslaiembtti.nc 

1 Genus Lates L.eiius Afastacem/vlus 

L Hturfflepts, sp n Af Mooret, sp n 

Genus I amprolozus, nov gen Physostomt 

L fasetatns, sp n. Fam ixJunda 

/ (fmprtrsus, n Genus C/aeriu ( L. ) 

7 Mooret. sp n C. attgularts (L ) 

L modestus, sp. n C. htottphalus. sp n 

/,. eloMQatus, sp. n. Genus Anoplopierus (C.thr ). 

/ fmetfer, sp n. A picuyehtt (Gthr ) 

Genus lelmaloiktomts, nov Genus Anchtnospis (Cuv ) 

gen A biscu/aia (Cuv ) 

T vt/atus, sp n (lenus Syiioihnlts 

T tempora/is. sp n S miillipuitc/alus.s'p.ti. 

Genus /u/idoeAromis, rtov gen (^enus AMafttrnrus 

/ ornatx\, sp n Ai eleclrtais 

Genus Paralilapia, nen gen ham Chataiinula 
P ppffert, sp n fienus AltsUs 

P macropt, sp n A maerelepidotvs (C 

P vtnhatts.s^ n andV. ) 

P fust if tr, sp n A matrophlralmus 

J’ lep'osoma, sp n (Gthr.l 

Genus JfalAyba/es, nov gen Genus Hydroeyon (C. ) 

a pet ox, sp n H forskahi. 

(tenus Preliiiodus, nov gen Fam Cyptuttdu. 

R ,yatios/nus, sp n (jenus Labto 
Genus Tilapia /. 1 

T tahiata, sp n. ham CypriiM/onttdir 

(lenus Tropkteus. nov gen Genus Haptoehilus 

P AUotei, sp n H taiiganuatius, sp n 

Gtnus PilroeAromis, nov gen Fam Polyptertdce 
I P potyodoH, sp n Genus Poly^trus 

I (lenus TVidWirt j /’ Btchir f 

From the above list of fishes, which has been courteously 
supplied to me by Mr. Boulenger, and which are themselves 
now in the Briti^ Museum, it wilt be seen that there has 
been added from this single locality an extraordinary number of 
entirely new types In fact, almost the entire fish population 
of Tanganyika, so for as at present known, is composeil of forms 
which ate quite peculiar to the lake When, therefore, we 
remember that all these fishes were obtained without deep or 
even rough water nets and trawls, and that I was only able, as 
It were, to scratch round some 150 miles of the shallow coast 
line of a lake over 350 miles in length, and of unknown depth, 
it will be evident 10 all, how much must remain there in the 
way of fishes which have not yet been obtained But what 
IS true of Tanganyika in this respect, is almost equally true of 
Lake Nyassa, fhr no deep-water work of any kind has hitherto 
been accomplished there, nor is the depth of this lake known. 
It has lieen shown to extend to 300 fathoms, but no bottom 
was obtained , and it consequently follows that wherever the 
deep Root of Nyassa really is, it is far below the level of the 
sea. 

Thus although it is obvious that we know next to nothing 01 
the zoological contents of Nyassa and Tanganyika, our com- 
parative Ignorance of the fauna of these two great lakes is as 
nothing compared to the absolute want of information appertam- 
ing to the aquatic zoology of Lake Rukwa, 01 of the great 
Nyanzas north of Tanganyika, the interesting relations of some 
of whjch to the Tanganyika valleys 1 ihave already pointed out. 
I hope, therefore, it will become a()parent how huge a field fof 
further zoological investigalion the energy and enterprise of the 



4o8 


NATURE 


[August 25. 1898 


great African companies, and the admimstration of the Afncan 
Protectorate has opened up to us, as a sort of unconscious gilt 
to science, wherein the problems raised onginally by Boehm's 
jelly-iish may be followed up, not in iraa|(inBUon only, but with 
the pleasant certainty of tangible results J E. S M. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Dr Luciani, Professor in Human Physiology in the 
University of Rome, whose work on the functions of the 
cerebellum is well known throughout the scientific world, has 
(says the Bntitk Mtdical fourttal) been elected Rector of the 
Rome University for the academic year 1898-99 Dr Corona, 
Professor of Experimental Physiology and President of the 
Faculty of Medicine of the Parma University, has been elected 
Rector of this University 

The foliowing list of this year’s successful candidates for 
Royal Exhibitions, National Scholarships, and Free Student- 
ships (Science), has been issued by the Department of Science 
and Art — Royal Exhibitions — George S Taylor, Devonport , 
Leslie H Hounsfield, London ; William McC, Wallace, Crewe , 
William W Firth, Oldham , Henry J Round, Cheltenham , 
Sidney A Main, Brighton ; James Davidson, Newcastle on- 
lyne National Scholarships for Mechanics — Aidan N 
Henderson, Edinburgh , John E Jagger, Manchester , William 
Alexander, (,lasgow ! Victor G Alexander. Portsmouth ; 
P,rnest A. Forward, Ixindon t (leorge E Parker, Denholine, 
Bradford , Percy W Kelsey, Brighton , Frank H Phillips, 
Crewe , Joel J Lee, Portsmouth Free Studentships for 
Mechanics — (icorge Walker, Bradford , Marshall H Straw, 
Sneinton, Nottingham National Scholarships for Physics and 
Chemistry— George M Norman, Brighton, William S Tucker, 
Kidderminster , John Satterly, Ashburton , Robert J Bartlett, 
London, Joe Stephenson, Linthwaitc, Huddersfield, Lewis 
L Fermor, London j Robert Gillespie (junr ), Glasgow , 
Frederick C Clarke, Plymouth , Thomas Stenhouse, Roch 
dale Free Studentships for Physics and Chemistry— Arthur 
F) Garland, London , Stanley C Dunn, London j Harold V 
Capsey, Wellington, Salop , Isidore Tom, London National 
Scholarships for Biology — Stanhope F Baynes Smith, Sheffield , 
Stafford E Chandler, London j Arthur Pickles, Burnley , 
William E Clarke, London 

The Srottish F'ducation Department has issued a circular 
containing a senes of proposals for the recognition of a distinct 
class of higher grade science schools by the Department For 
the further encouragement of instruction in science and art in 
combination with a sound scheme of general education, a grant 
will lie made on tlie following conditions to the managers of 
schools which provide a satisfactory course of instruction ex- 
tending over not less than three years to pupils who have 
obtained a merit certificate or otherwise satisfy the Dejiartment 
of their capacity to profit by such advanced instruction (i) 
The Department must be satisfied that the school possesses a 
pre^r equipment for instruction in science and art, namely, 
sulhcieiit laboratory accommodation, with the necessary ap- 
paratus fur instruction in science, suitable drawing tables or 
desks, and an adequate provision of examples for instruction in 
art, and, as a rule, a workshop or room specially adapted and 
equipped for instruction in the use of tools (3) A course of 
instruction extending over at least three years must be submitted 
to and approved by the Department, and this course shall make 
provision for the following — Experimental science — Not less 
than four hours a week, of which at least two hours must be 
spent by each pupil in practical work Drawing —At least 
two hours a week The course in its earlier stages should 
embrace instruction in freehand drawing, model drawing from 
common objects as well as from geometrical models, and 
drawing to scale of plan elevation and section Mathe 
raatics — At least four hours a week (a> Geometry 
and mensuration— practical and theoretical (i) Higher arith- 
metic and algebra. Hutory and English literature, — The first 
two years in the latter subject should ^ devoted to cultivating a 
taste for good lttera|tte by the reading of interesting works of 
good style and eleMion of sentiment Geography. — A revisal 

of previous knowledge ; the reading of maps (t g of contour 
lines) and their construction t elementary exercises in surveying 
and mapping ; a thorough regional survey, by means of exciir- 
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Slops, of the physical geography, flora, fauna, and historical 
ant^idties of the district in which the school u situated ; a study 
of commercial geography, based largely upon the shipping and 
trade news of the daily papers. Manual instruction — At least 
three hours Girls — peealework and dressmaking, cookery. 
Boys — woodwork, ironwork, clay modelling. In the latter 
subjects, and m dressmaking for the girls, the pupils will be 
expected to make a practical apphcation of the drawing taught 
in the school, and the knowledge acquired in the science lessons 
can, to some extent, be turned to account for the explanation ot 
the processes in cookery. The Department must M satisfied 
that the teachers have a competent knowledge of the subjects 
which they are to teach, and, in the case of science, that they 
have had experience in treating the subject experimentally As 
a rule not more than forty pupils in a class may be instructed 
by one teacher at one time, nor more than twenty-five in practical 


SOCIETIES AND ACADEMIES 

Paris 

Academy of Sciences, August 16 — M Wolf in the chair — 
The Perpetual Secretary announced to the Academy the death 
of M Pomel, Correspondant in the Mineralogy Section — On 
cuiitinuous groups of movements in three dimensions of any 
lariety whatever, by M G Ricci — On the differential invariants 
»f a system of m 4- i points with rewet to projective trans 
formations, by M E O Lovett — On the representation of 
varieties of three dimensions, by M f mile Cotton — On com- 
mutators, by M P Janet — Atmospheric cartxin dioxide, by 
MM Albert Levy and H Henriet After complete removal 
of carbon dioxide by baryta water, by the prolonged contact of 
air with caustic potash, fresh quantities of the gas are formed by 
the slow oxidation of some organic matter existing in the air 
Under certain atmospheric conditions, the amount thus formed 
may amount to nearly as much as the carbonic acid onginally 
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MORPHOLOGY OF VERTEBRATES. 
Elements of the ComparatiTc Anatomy of Vertebratis 
Adapted from the German of Dr Robert Wicdershein 
byW N Parker, Ph D Second edition Pp xvi + 488 
(London Macmillan and Co , Ltd , 1897 ) 

E leven years have elapsed since we had occasion 
to review in these pages the first English edition 
of Prof Wiedersheini’s “Elements of the Comparative 
Anatomy of Vertebrates,” adapted and modified from 
the first German edition by Prof W N Parker Uuimg 
this interval zoology, like everv other branch of science, 
has been making steady progress, with the almost 
necessary result that theories and views which were held 
only a few years ago, have with increased knowledge 
become untenable or required modification Prof 
Wiedersheim has accordingly had on two occasions to 
bring up his text-book to date by the issue of new 
editions , not that in the earlier editions extreme views 
were set forth which have had to be abandoned, but 
simply to keep pace with the natural growth of know- 
ledge of the foinis of animal life It is not before it 
was necessary that a second English edition has been 
undertaken if the work was to maintain its place amongst 
our comparative anatomy manuals of the day 

It happens in most cases where further editions are 
called for, that the author of the original work in his sub- 
sequent issues not only brings them up to date, but also 
considerably enlarges the modest dimensions of his first 
edition by the introduction of new matter This has 
been the case with Prof Wiedersheim’s book, and in 
preparing the work now under review, Prof Parker has 
had to select between the alternative of making a trans- 
lation of a gteatly enlarged German edition, and conse- 
quently modifying the scope of the new English edition, 
thereby bringing it into competition with the larger works 
on the subject already in the field and within the reach of 
English students, or of adapting Prof Wiedersheiin’s 
latest text, and thus maintaining the original character of 
the English edition, which has proved to have a distinct 
sphere of usefulness to the English student Prof Parker 
has, we think, been well advised in adopting the latter 
alternative But, notwithstanding his attempt to keep 
down the size of the new English edition, it contains 143 
pages more than the first edition This is not, however, all 
additional text, because in the present edition the bibli- 
ography of the subject has received considerably more 
additions to it than any other part; and instead of being 
a short list of the principal monographs placed after each 
section throughout the work, and when taken together 
occupying not more than nine pages, it now forms an 
appendix of 92 pages at the end of the book. Although 
no one appreciates more than we do the advantages of a 
good bibliography, we consider that in a work like this 
under review, which deals only with the elements of the 
subject, such a bibliography is entirely superfluous and 
useless While it would have been a usefti|^ feature in 
a text-book of comparative anatomy of vertebrates to 
which one would naturally go for references, it is quite 
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out of place in a work essentially for junior students. 
Prof Parker would, therefore, have been much better 
advised to have kept this portion well within the limits of 
the space assigned to it m his earlier edition When the 
portion of the book just referred to is left out of account, 
the text proper shows an increase of little over 60 pages. 
Some of these are occupied by new and additional illus- 
trations, which are distinctly useful and an improve- 
ment As examples selccK d at random, we may mention 
the new diagram inserted on p 219, showing the shifting 
of the lachrymal gland which has taken place in the 
course of phylogeny, that on p 240, of the development 
ot a tooth, and those illustrating the anatomy of the organs 
of generation There are also several new illustrations 
which repl.ace older and less perfect ones, amongst which 
may be noticed those illustiating the anatomy of am- 
phioxus, on p 274, and the respiratory apparatus in 
fishes, on p 277 The number of illustrations is a 
marked .ind useful featuie of the work, and the manner 
in which they have been executed by the publishers is 
verj' commend.tble, as they show a great improvement 
on those usually met with in English text-books 

The arrangement of the text corresponds with that 
adopted in the earlier edition, and begins with a general 
introduction, in which the meaning and scope of com- 
parative anatomy, the development, structural plan of 
the veitebrate body, the main classification of the prin- 
cipal vertebrate groups, and their gradual development in 
geological deposits, and therefore in time are briefly ex- 
plained The comparative anatomy of the various organ- 
systems IS next described in the following order the in- 
tegument, the skeleton, the muscles and electric organs, 
the nervous system and sense organs, the organs of nutri- 
tion, respiration, circulation, excretion, and reproduction, 
beginning in each case with those of the lower forms of 
vertebrates and working up to the higher A glance at 
the first page is sufficient to show the correctness, as 
regards it, of Prof Parker’s statement in his preface to 
this edition, that much of the book has been entirely re- 
written , and this we have been able to confirm, from 
examination of subsequent pages, is the case throughout 
He has also been at some pains to make the treatment 
of the different sections more approximately equal, and 
to deal with well-ascertained and essential facts rathei 
than take up space with doubtful theories and special 
details Hence we find that the views associated with 
the name of Prof Wiedersheim as to the derivation of 
the limbs of higher vertebrates from the fins of fishes 
have been judiciously omitted in this edition, and the 
theories of Gegenbaur and others are not referred to, 
presumably for the same reason When the morphological 
significance of a part is doubtful it is, we consider, far better 
to state so openly, as has been done regarding the deriva- 
tion of the diaphragm, where, after mentioning its mor- 
phology m vertebrates generally, the author concludes 
with the following remark “ The evolution of the 
mammalian diaphragm is not yet thoroughly understood.” 

The section of the comparative anatomy of the brain 
and nervous system is considerably improved in the new 
edition, both in the text and the illustrations. The de- 
scription of the suprarenal bodies no longer poses between 
the descnption of the sympathetic nervous system and 
the sensory organs, but is relegated to the end of the 
T 
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genito-unnary system until something more is known 
about them 

From this brief sketch it will be gathered that the 
author has considerably improved the work in most 
respects , but we regret to see the terms ept and hypo 
still used in describing the embryonic layers, instead of 
the prefixes endo and ecto used by German zoologists, 
which are greatly preferable, especially in teaching 
students We would have liked also to have seen less 
clarendon type used in the text and restricted to headings 
only, also the retention of the German system of em- 
phasising words and passages by means of double spacing 
between the letters of the tvpe. 

Doubtless the new edition of the “Elements of Com- 
parative Anatomy of V'ertebrates ” will continue, and 
that deservedly, to retain its place amongst students’ 
manuals. J G G 


ANIMAL PLAY 

The Play of AntmalSj a Study of Ammal Life and 
Instinct By Karl Groos Translated by Elizabeth 
J Baldwin , with a Preface and Appendix by J Mark 
Baldwin Pp xxvi -I- 341 (London Chapman and 
Hall, Ltd, 1898) 

T his interesting little work, the preface to the 
original German edition of which is dated 1895, 
presents one very unusual peculiarity The editor, with 
the authoPs approval, has acted the part of the candid 
friend, and in his preface has given not only a valuable 
synopsis of the chief contents and object of the book, but 
has added such careful criticisms on the authoPs theories 
as to render further critical observations almost super- 
fluous, I’rof Baldwin being a well-known authority on 
subjects akin to those treated by Prof Groos 

Not only is the book practically unique in its subject, 
but It appeals to two distinct classes of readers In the 
first, second, and fiAh chapters it appeals to the philo- 
sophical student of animal play as a serious subject , 
while the third and fourth chapters arc devoted to actual 
illustrations of this play, and, as charmingly written and 
authentic anecdotes, will delight a much wider circle 
Indeed, to both classes of readers the work may be 
commended with every confidence 

The author takes, so to speak, a very serious view of 
the importance of play in animal development, and tre.its 
it with the profundity of research characteristic of the 
German investigator He says, for instance (p 291), 
that 

“ it seems a very mistaken proceeding to characterise 
play as aimless aitivity, carried on simply for its own 
sake Energetic action may be provocative of pleasure, 
but it IS by no means the only source of the pleasure 
produced by play.” 

And the view that play is a ventable instinct is elabor- 
ated with great wealth of detail in the second chapter. 
Here, as the editor remarks, we have full details of such 
interesting topics at imitation in its relation to play, the 
inheritance of acquired characters in relation to the rise 
of instincts, and the plan and function of intelligence in 
the origin of these primary animal activities And here, 
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perhaps, the humanitarian may derive a mitigated satis- 
faction from the theory (pp 121 and 122) that the cat’s 
treatment of the captured mouse is not due to the love 
of torture for torture’s sake, but is owing to an instinctive 
exercise for acquiring skill in the chase, turned later into 
practic.^! account by the captor 
The first chapter is an examination of Mr Herbert 
Spencer’s theory of the “surplus-energy” origin of play, 
which, if we accept the author’s views, must for the future 
be put aside Chapter 11 , which deals with the biological 
theory of play, must be read in connection with Chapter 
V , of which the physiology of play forms the subject , 
these three chapters, as already stated, supplying the 
theoretical and philosophical matter of the book, while 
the two intermediate chapters aflbrd the detailed facts 
on which the superstructure rests 

Some of the author’s mam theoretical positions are 
concisely summarised in the following extract from his 
editor’s preface — 

“He holds play to be an instinct developed by natural 
selection, and to be on a level with the other 

instincts which are developed for their utility It is 
very near, in its origin and function, to the instinct of 
imitation, but yet they are distinct Its utility is m 
the main twofold !• irst, it enables the young animal to 
exercise himself beforehand m the strenuous and neces- 
sary functions of its life, and so to be ready for their 
onset ; and, second, it enables the animal by general 
instinct to do many things m a playful way, and so to 
learn for itself much that would otherwise have to be 
inherited in the form of special instincts , this puts a 
premium on intelligence, which thus comes to replace 
instinct Either of these utilities. Prof Groos thinks, 
would ensure and justify the play instinct , so important 
are they, that he suggests that the real meaning of 
infancy is that there may be time for play ” 

For the difficulty the editor sees in this conception of 
play as a pure instinct, the reader must be refeired to 
the work itself, which 1$ long likely to maintain the 
leading position in a new and important field of inquiry 
The data on whiih the author relies as his basis for 
theorising arc nccessaiily in great part drawn from the 
writings of others In the selection of these he appears 
to have exercised a wise discrimination His great 
obligations to Brehm’s “Tierleben” are fully acknow- 
ledged, and we are glad to see that he accepts all the 
observations of Mr W. H Hudson, some of which we 
believe there has elsewhere been a tendency to discredit. 
In the main the animals referred to ave rightly named, 
but we shall be surprised if the creatures termed 
“badgers” on p 113 of the translation are not really 
ratels R L 


OUR BOOK SHELF 

The Study oi Man By .'klfred C Haddon Pp xxxi 
-I- 512 (London Bliss, Sands, and Co New York 
C P. Putnam’s Sons, 1898 ) 

The publication of this volume will doubtless be the 
means of exciting interest in anthropological inqmnes, 
and adding to the number of scientific students of 
human-kind. The work is not a systematic treatise on 
anthropology, but a collection of articles upon various 
subjects of anthropological study, containing much that 
IS interesting to the serious student, for whose benefit 
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numerous references are given to original papers, and 
written in a style which should prove attractive to every 
intelligent reader. 

After an introductory account of the scope and aims 
of anthropoioCT, Prof Haddon describes the usual 
anthropological measurements, and then surveys such 
features as the colour of the hair and eyes, the form of 
the head, and the character of the nose, drawing in- 
structive conclusions from the facts as to the distribution 
of these characteristics. To illustrate the value of 
blending anthropological investigations with the records 
of history, he devotes a short chapter to an abstract of 
Dr Collignon's work on the ethnographv of the Dor- 
dogne distiict of West Central France Following this 
are two inteiesting chapters on the evolution of the cart, 
and the origin of the Irish jaunting car, which latter 
conveyance Prof Haddon shows vv.as evolved at the end 
of the last century, or more probably within the first few 
years of this century A series of popular articles on 
the history and literature of toys and games are used as 
the basis of the succeeding eight chapters, the chapter on 
“ bull roarers ’’ being particularly noteworthy Finally, 
instructions are given for conducting ethnographical 
investigations, based upon those issued by the British 
Association Committee on the h-thnogrnphical Survey 
of the United Kingdom It will be understood from this 
outline that Prof Haddon's work, which, we may add, is 
illustr.itcd by a number of good hg-iires, will interest the 
public in anthropological st lence, and thus assist in the 
preservation of vanishing knowledge 

A School Oins;raphy By Ucorge Bird, BA, F GS 

Pp \ + 294 (London Whittakei and Co, i8y8 ) 
Tuts volume is distinctly in advance of the usual school- 
books of geography , for it belongs to the steadily 
increasing class of works which aim at making the stiid> 
of scientific subjects educative as well as informing I he 
long lists of capes, rivers, mountains, v^i , which still fre 
quontly figure in school geographies, and have to be 
committed to memory by the unfortunate pupils of 
teachers behind the tunes, have been omitted, ,ind in- 
stead of pages of unnecessary statistics we have a logical 
statement based upon a rational scheme of geographical 
teaching In the author’s words “ While trying to make 
the book interesting, I have also tried to make it of edu- 
cational value by continually referring to the influence of 
the geographical position and surroundings upon the 
climate, productions, industries, and trade of the various 
countiies ” 

Every geographer admits that these are the right lines 
to follow, but opinions differ as to the amount of 
astronomical geography which should be studied be- 
fore the pupil passes to the description of the various 
countries Mr Bird commences with a chapter on astro- 
nomical geography, and then deals in successive chapters 
with land, water, air and climate, before passing to 
general geography. With the exception of the first 
chapter, these introductory descriptions will be easily 
understood by the pupils of about twelve or thirteen 
years of age, for whom the book is intended Teachers 
of geography know how very difficult it is to give young 
pupils clear and accurate ideas concerning the move- 
ments of the earth and the phenomena produced by these 
motions, and many of them will probably take Mr. Bird’s 
hint to touch but lightly upon topics in the opening chapter 
in going through the book for the first time If more 
prominence had been given to apparent phenomena, 
which the pupils can observe for themselves, and less to 
the actual conditions which produce them, this chapter 
would have gained in educational value. But this is a 
minor point, and the book as a whole represents a credit- 
able attempt to improve the teaching of'geograpby in 
this country 
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[ rhe Edilot dots no! hold himself re^nstble for opinions ex- 
ptessed bv hts correspondents Neither can he under take 
to return, or io coneipond with the writers of, rejected 
uiaritisiiipii intruded far tins oi any othei pat t of NATURE 
No not lie IS taken of anonjmons lommunnahons ] 

A Case of Inherited Instinct 

Thru- v|R;cies of cave locuvls are found in New Zealand, 
belonging to three different genera (i) Pcuhyrhantina spelunuT 
IS allied to Gymnopleitron lon^pes, which lives among the 
branches of trees, both genera being known only from the 
north island (2) PleiopUi troH edwardsn inhabits caves in the 
south isl.ii»l, and has close allies, belonging to the same genus, 
living amongst old wood in lioth islands (3) Meuropatkus 
fthfer IS allied to Pharmaius montanni, whieh lives 111 the open 
among rocks, both genera being from the south island Mano- 
patlms and Pleiopleitron may have originated from a common 
ancestor m New Zealand, but Pachyrhamma belongs In another 
section, and is more nearly related to Furopean and American 
s|)ccies than to the other cave locusis of New Zealand Ihese 
three genera belong to that group of the Stenopehnatidic — 
distinguished by having no (lads on the tarsi — to which all the 
eave locusts of North America, Europe, anil Burma belong , 
the habit ol living in caves appearing to be an instinct found 
only in that group among the whole of the I ah ustodea 

So much for the facts now for the inference VVe cannot 
suppose that the ancestors of the New Zealand cave locusts, 
who migrate'd lo that country througli whiit is now called the 
Malay Arcbipeligo, lived in caves during the whole of the 
migration , partly from Ihe impossibilily of llieir having passed 
from one eave to another, and partly because each species has 
allies which do not live m caves If this be so, we nave here 
a most interesting case 0/ an inslintl which has nol only been 
iransniilled through many generations, but winch must, in at 
le tsi two cases, have remained dormant during the greater part 
of the southerly migration, and re-appgired when favour- 
able conditions enabled it to do so For we are compelled to 
assumi, that none of the hrst Stenopilnmtidu which came to 
New Zealand lived in caves, and that some of the descendants 
of the northern cave locusts reverted lo that curious mode of 
life F W llUTTON 

Christchurch, N Z , July 20 


Transference of Heat tn Cooled Metal 

VoiiR issue of June 30, containing a letter from M 
Henry Bourget under the above headinp, lias only mst come 
into my hands In 1889, when working at the Cavendish 
lailjoratory, Cambridge, I was interested in the phenomenon 
descnlied by M Bourget, and made a few preliminary esperi 
ments m connection therewith, but, owing to other work, 1 was 
unable to proceed very far with the mvesiigatioii, and probably 
shall not have the opportunity of doing anything further My 
notes, taken at the tune, show that the following evperiments 
were made and results obtaiiieil — A large well used soldering 
bolt had a hole drilled nearly through the iron shank at the end 
remote from the copper portion , into this hole, and surrounded 
with mercur), was placed the bulb of a thermometer with small 
thermal catiacily , a bunsen flame was then placed beneath the 
copper portion, and the heating continued until the thermometer 
indicated a steady temperature The flame was then removed, 
and a vessel containing water broughl up tjver ihc hoi end, upon 
which the thermometer showed a nse of 1 5° C There was a 
considerable film of copper and iron oxides, Ac , at the junction 
of the iron and copjier 

After this a copper rixl 3 inch diameter and 18 inches 
long, and with a Ix-nd of about 45°, 4 inches from one end , at 
the end of the 14" porlion, close to but just not touching, was 
placed a sensitive thermopile connecled up to a low resistance 
reflecting galvanometer The rod was set up with the longer 
portion horizontal, and the 4-mch portion depending The end 
of the rod and the thermopile were well shielded liy means of 
asbestos and dusters, and the rod jiassed tightly through a hole 
in a large vertical sheet of asbestos milllxmrd in order to pro- 
tect the thermopile further from any chance currents of heated 
air or steam. 

As before, a bunsen flame was placed at the centre of the 
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depeoUing portion of tho rod, nnd when the galvanometer spot 
showed that the temperature gradient along the rod had become 
stead), the galvanometer was adjusted to tal'« *ero , the flame 
was then removed, and after waiting a second or so until the 
spot was beginning to move in the cooling direction, a vessel of 
water was brought up over the hot end, the pahanometer spot 
at mice moved nearly across the scale in a direction indicating 
a rise in temperature. Further experiments seemed to show 
that thus heating effect was greater when the temperature of the 
heated end was sufficiently high lo produce the spheroidal 
state , when this was not the case, the movement of the spot in 
the cooling direction was decreased or altogether stop|iea, but 
no increase in temperature was indicated With the copper 
rod arranged as described, no perceptible movement of the spot 
m the heating direction took place until about thirty seconds 
after the application of the bunsen flame An attempt was 
made to see if an opposite effect could be obtained when a 
heated metal sleeve was slid over the 4" portion, but nothing 
definite was observed In connection with the apparently in- 
stantaneous manifestation of a rise of temperature at the cooler 
end of the bar following the cooling of the hotter end, other ex 
periments suggested themselves For although the experiments 
described were only prehminaiy and somewhat rough and ready, 
yet I think it was established by them that the velocity of trans 
mission of the effect is very much higher than that of heat by 
ordinary conduction or convection The objects of the further 
experiments were to find out, if possible, to what the effict is due 
and what is ns mode of propagation In order to asceriam if 
the effect could be obtained in liquids, a juere of thin weldless 
steel tube, closed at one end nnd about 9 inches long, was filled 
with mercury and the bulb of a therniomelcr was just submerged 
beneath the mercury On experimenting in the manner already 
described a very slight heating efiect was observed, which might 
nave been due to a sudden cooling of the glass bulb, nnd no 
definite results were obtained Here the writer had to drop the 
investigation 

When a heated sphere is plunged into water, a rise of tem- 
perature in the inner portion might lake place owing to the 
work done on it by the cooled and contracting envelope, but in 
the case of the copper rod this does not «tem a sufficient 
explanation. 

If, as I hope, some of your renders undertake to invtsligatc 
this very interesting phenomenon, I would be pleased, if it be 
of any service, lo give them jiarticulars of the exjieriments I 
had proposed carrying out, but for which, unfortunately, I have 
neither lime nor opportunity AiiiFRrT liAKiiKn 

Old Charlton, S £., August 22 


The Use of Digraphs 

If all writers, or, lictler still, all printers followed the rule of 
Mr Horace Hart, and never permuted the use of a; and ®, 
but always spelled them out ae and oe, many happy results 
would ensue. Authors would cease to confuse editors and 
printers with undecipherable attempts to represent a diphthong , 

5 per cent of the misprints that have to be corrected in 
technical biological papers would disappear ; zoological names, 
if no others, might at lost be written correctly, and the student 
no longer confused with cotlatus when cae/atus was meant, 1 
and so forth. There need be no confusion with those rare 
words in which the vowels are distinct, since the custom of 
printing aerated,” “ oology," and the like already prevails 
If the only evil in sight is that Mr, Montagu Browne will feel 
impelled to the exceedingly unnecessary task of rewriting hi» 
museum labels, by all means let us entreat the pnnters to 
reform F A Bather 

Natural History Museum. 


THE APPROACHING MEETING OF THE 
BRITISH ASSOCIATION AT BRISTOL. 
The Excursions. 

T N a district so nch in geological and antiquanan, 
as well as industrial, interest as that of which 
Bristol forms the centre, it is to be expected that the 
excursions will fonn an attractive feature of the ap- 
proaching meeting A brief synopsis will serve to 
NO. 1505, VOf.. 58] 


indicate some of the salient points of the varied 
programme 

Taking first the Saturday excursions, that (i) to Bath 
will occupy the whole day and will include the Roman 
Baths and Remains, the Moore Museum (geological), 
the valuable collection of local antiauities at the Insti- 
tution, and the fine Abbey Church Geologists will 
have an opportunity of visiting sections of White Lias 
and Rh.x'tic, under the guidance of the Rev H. H 
Winwood. In the afternoon the party will drive to 
Claverton Down and Manor, returning by Widcombe 
and Beechen Cliff, where a bird’s-eye view of Bath is 
obtained Another whole-day excursion {2) includes 
the Severn 'lunnel, with its pumping apparatus of 
fourteen engines on the Cornish type capable of lifting 
eighty million gallons per diem , Chepstow Castle, which 
still retains some of the original eleventh century masonry 
and an Early English chapel , the Chepstow railway 
bridge, in which the tubular and suspension principles 
are combined, and the .Severn Bridge with its swing- 
bridge weighing about 400 tons A half-day excursion 
(3) IS arranged to Aust Cliff, which presents a section 
of great interest to geologists 'Iliis will be examined 
with Mr H Pentecost of Clifton College as guide It is 
hoped that enough of the Rh.etic bone-bed, with its rich 
store of saurian and fish remains (including the teeth of 
Cetatoduc) may l>e brought down to the Iieach to give 
the geologists of the party an opportunity of securing good 
specimens This excursion also includes a visit to Over 
t oiirt and Knovvle Park Another half-day excursion (4) 
is to Stanton Drew with its striking- megalitliic remains, 
including three stone circles, two “avenues,” a dolmen (if 
such It be), and several outlying stones included in the 
scheme of construction Prof Lloyd Morgan will here 
be guide Ihe drive also includes Sutton Court, the 
residence of Sit Edward Strachey, and, if the weather be 
clear, Diindry Hill, whence a fine and extensive view, 
comprising stenic features of formations from the Old 
Red Sandstone to the Chalk, is obtained Those who 
are interested in docks, lairage, chill-rooms,and granaries, 
may devote the afternoon to Avonmouth (5) and see, 
under the guidance of Messrs Girdlestone and McCurricli, 
the floating pontoon dock and cold storage installation 
Those for whom architecture has stronger attractions 
will perhaps select either Raglan Castle and Tintern 
Abbey (6), to which the whole day will be devoted, or 
Bradford-on-Avon (7), with its unique and perfect 
little Saxon Church of St Lawrence, its cmaint old 
Town Bridge, its fourteenth century Tithe Barn, and 
Its residential houses, including that in which Dr 
John Beddoe, F R S , now resides. Those, again, 
who seek an impressive lesson in physical geology 
and the ongin of scenery, may drive from Yatton to 
Cheddar (8;, through the Vale of Wrington, and Bur- 
nngton Combe, over the arched dome of Mcndip, and 
beneath the splendid mural bastions of Carboniferous 
Limestone in the Cheddar gorge, visiting the interesting 
staUctitic caves near the little village of Cheddar While 
those who wish to see one of the best examples of an 
ancient dry-walled camp, with a number of curious pits, 
probably for storage of grain, in which skeletons with 
ugly gaps in their dolicho-cephalic skulls have been 
found, may take the afternoon excursion to Weston- 
super-Mare and Worlebury. 

On Thursday, as on Saturday, there is a wide range of 
choice One party will have an opportunity of driving 
to the Barrow reservoirs and Chelvey pumping station 
of the Bristol Water Works (lo). The supply of water 
comes from spnngs on the Mendip Hills, about sixteen 
miles from Bnstol, from others at Barrow Gurney, and 
wells at Chelvey, near Nailsea. The storage reservoirs 
at Barrow Gurjiey have a water-area of about 130 acres, 
and extensive filler-beds At Chelvey there are pump* 
mg engines of the rotary beam type, with single and 
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compound cylinders, variable expansion, surface and jet 
concensers, and bucket and plunger pumps The aggre- 
gate horse-power is 660 Another party will visit Wells 
and Glastonbury (i i) Apart from the architectural and 
historic interest of these places there is the special 
attraction of the marsh-village, which will be visited 
under the guidance of Mr Arthur Bulleul, whose name 
IS so intimately associated with its discovery On the 
edge of the ancient (but now reclaimed) meres stood a 
village consisting of about seventy dwelling-mounds 
covering some 3A acres The foundation of the village 
IS composed of layers of timber and brushwood resting 
on the peat, and is surrounded by a palisade On the 
wood circular areas of clay are spread, and on these 
wattle huts were erected, the clay forming the floor of 
the dwelling- A number of interesting relics of the old 
British community who dwelt there are preserved in the 
little museum at Glastonbury The excursion to Stroud 
and Nailsworth (12) combines a visit to an industrial 
district of considerable importance, and a drive through 
some of the finest scenery of the Cotteswold district. 
At the Stanley and the Dudbndge Mills all the processes 
of making law wool inio the finest plain and fancy 
coloured materials can be seen, and the best and most 
improved textile machinery can be inspected bir W 
H. Marling, Bart, gives in the guide-book a concise 
history of the industry m the district Minchinhampton 
Common, with its so-called “pii-dwellings” and ancient 
encampments, Nailsworth, Woodchester Park, Uleybury 
and Protester Court are included in this excursion The 
excursion to Swindon Works, Marlborough and Savernake 
(*3)> again combines industrial processes and scenery, 
while the inspection of Marlborough College, and its 
mound, will no doubt prove an additional attr.iction , while 
that to Frome, Longicat, and Shearwater (14), coinbinesa 
visit to the Art Metal Works of Messrs Singer and Sons , 
an inspection of the residence of the Marquis of Bath, 
built in the middle of the sixteenth century, on the site of 
an Augiistinian I'riory, and containing a fine collection 
of pictures , and a charming bit of Wiltshire scenery 
The excursion to Bowood and Avebury (15) affords, 
besides a visit to the residence of the Marquis of 
Lansdowne, with its pictures and mementoes of the 
owner’s sojourn in India and Canada, an opportunity of 
seeing the megalithic remains and enclosing earth-bank 
and ditch (the latter on the tntter side) at Avebury, and 
the huge mound, 126 feet high, of Silbury The moat 
or fosse surrounding this hill has been silted up by fine 
detntal matter from the Kennet Avebury Church, 
with Its Saxon work, Norman work, twelfth century font, 
and later fifteenth century rood-loft, is of considerable 
interest and most picturesquely situated Salisbury, 
Stonehenge, and Old Sarum (16), including the Blackmore 
Museum in Salisbury, open up, in one lung day, a perhaps 
unparalleled range of historic and prehistoric retrospect , 
while for those who seek the yet earlier records of geo- 
logical times the excursion to Tortworth (17), by special 
invitation of Earl Ifucie, is of special interest Strata of 
Silurian age, with remarkable beds of trap-rock in the 
Upper Llandovery series, quarries in Old Red Sandstone 
and Carboniferous Limestone, and pits for the winning of 
Celestine (sulphate of strontium) in the Kcuper beds, 
provide a sufficiently varied geological bill of fare The 
approach to Tortworth Court, through a picturesque, 
well-wooded valley in the Carboniferous Limestone, occu- 
pied by an artificial lake, is remarkably beautiful. Some 
of the Silurian quarries have been specially opened up by 
Earl Ducie Prot Lloyd Morgan has written the guide 
to the excursion, and Mr. Edward Wethered will 
describe the micro-organisms which occur in the lime- 
stones 

At the close of the meeting a long efltcurston (i8), 
specially arranged for our colonial and foreign visitors, 
wriil comprise Exeter, Torquay (including Kents Cavern), 
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Dartmouth, Plymouth, Mount Edgeumbe, Devonport, 
and a trip across Dartmoor 

For all these excursions guide books have been pre 
pared by the leaders and those specially acquainted 
with the localities And it need hardly be added that, 
largely through the courteous hospitality of many hosts, 
corporate and private, there will be no lack of refreshment 
by the way 


THE BERLIN GEOGRAPHICAL SOCIETTS 
GREENLAND-EXPEDITION > 

I N 1891 Dr Drygalski and Herr Baschin visited 
Greenland under the auspices of the Geographical 
Society of Berlin, and the results they obtained were so 
inteiesting and suggestive that the Society was en- 
couraged to despatch another expedition in the following 
year On this second and longer visit Dr Drygalski 
was accompanied by Ur E Vanhbffen as iioologist, and 
Dr Hermann Stade as meteorologist They left Copen- 
hagen on May 1, 1892, and returned on October 14, 1893, 
I he principal object of the expedition being the study 
of the ice of Greenland, it was desirable that selection 
should be made of some region in which both the 
“inland ice” and the independent glaciers of the west 
coast mountain-tracts could be conveniently examined. 
On the advice of those experts, Dr K J V Steenstrup 
and the late Dr Rink, Dr Drygalski proceeded to the 
region of the Urnanak Fiord, which he found admirably 
suited for his purpose There the l.ind lying between 
the margin of the “inland ice” and the coast attains its 
greatest width, and the mountains nourish a number of 
independent glaciers Broad areas over which the “ in- 
land ice” had formerly passed could be traversed with 
ease, and the terminal edge of the ice was readilv 
examined Again the numerous branches of the fiord, 
penetrating the territory occupied by the ice-sheet, are 
invaded by great tongues protruded from the latter, so 
that the calving of icebergs and other phenomena could 
be closely studied That Dr Drygalski would make 
good use of Ins opportunities was only to be expected, 
and the elaborate monograph he has proiluced is un- 
questionably a most important contribution to our 
knowledge of the physics of ice and glacial action 

The author, we need hardly say, finds himself unable 
to agree with -Dr Rink, who believed that the “ inland 
ice” IS essentially a product of the low grounds — that il 
originated m the valleys by the freciing of the streams 
and rivers, and thus gradually increased from below 
upwards, until eventually it overtopped the water-sheds 
and covered the whole land Dr Drygalski takes the 
generally accepted view that the “inland ice” had its 
origin in the mountains, descending trom these at first in 
the form of separate glaciers which gradually coalesced, 
and so filled up the valleys and smothered height after 
height until the whole land disappeared. Kink’s notion 
appears to have been suggested to him b> the structure 
of the ice, which he thought was rather like that of lake- 
or river-ice than snow ice But Dr Drygalski shows 
that this IS pot the case According to his observations 
river-ice and snow-ice have the same structure He is 
inclined also to dissent from Dr -Nansen who, as is well 
known, holds that the general form of the great ice-sheet 
IS independent of that of the underlying land-surface — 
and that the ice shed need not coincide at all with the 
buried water-shed Dr. I>rygalski, on the contrary, is of 
opinion that the ice-shed is determined by the presence 
of a mountain-range, supposed by him to be connected 
with the mountains of the east coast, and to extend in a 
parallel direction between them and the centre of the 

1 “{}r»nl«nd Expedition der GeMlIxchaft fOr brditunde zu Berlin, iSpj 
'• “Iter Leltung von Knch von Dt>g»l«ki a vol» roynl 8vo , with 
ea, to ninpi, and Ss iliuitratfoni in the text Pp 556 and J71 
W H iflllil. 181,7 ) 
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country. Dr Nansen, however, might reply that, after 
all, the existence of this mountain-range is problematical, 
and that neither in Scandinavia nor the British Islands 
did the ice-shed and the height of land coincide. Thus, 
in the north of Ireland the ice-shed of Pleistocene times 
lay over the central low grounds, while in the north west 
of Scotland it occurred east of the water-shed, and 
the same in a more marked degree was the case m 
Scandinavia 

Turning to the much dis< ussed subject of glacier 
motion, wc find that Dr Drygalski comes to the con- 
clusion that moiement is the result of variations in the 
mass of the ice. Numerous observations and measure- 
ments demonstrated that there is both a vertital and a 
horizontal movement in the “ inland ire,” the former being 
the primary movement of the two Over the marginal 
zone he observed a well-marked bulging of the surface, 
while further inland, where the ice is thicker, the surface 
appears relatively depressed - a condition sometimes ob- 
scured, however, by the heaping-up of snow. These 
differences in the configuration of the ice-sheet are due 
to variations of mass within the ice, the sinking or de- 
pression being the result of internal shrinkage, which is 
always greatest at the bottom, and progressively di- 
minishes upwards Had the whole mass shrunk in the 
same proportion as the ice at the bottom, the sinking at 
the surface would have been more pronounced 

The stratified or bedded structure of the ice has the 
same tale to tell 'I hat structure is the result of the 
freezing of water under pressure, and since the individual 
layers dimmish in thickness from below upwards, while 
the cold at the same time increases, it is clear that the 
mternal shrinkage under which lefieezing takes place 
must likewise lessen towards the surface It is evident, 
indeed, that the layers must become thinner upwards, 
seeing that the pressure necessary for their foimation 
diminishes in that direction Melting, no doubt, does 
take place at the surface, and the released water tiickling 
downwards is again frozen, but stratification docs not 
result from this process It is at lower levels in the ire 
that the structure is developed And as water cannot 
possibly filter down fiom the surface through a compact 
ice-mass, the obvious conclusion is that the water neces- 
sary for the production of the structure in question 
originates within the “inland ice” as the result of pres- 
sure. The presence of stratification, then, shows that 
liquefaction and re-solidification take place in the “ in- 
l.-ind ICC ” Hut the water set free under pressure cannot, 
as a rule, refreeze in exactly the same place, otherwise 
it would be difficult to account for vertical movement in 
the ice 

Depression of the surface indicates a diminution, and 
bulging of the surface an increase in the volume of the 
ice Under the weight of the overlying mass material 
IS squeezed out from the thicker into the adjacent thinner 
portion of the ice In short, an outflow bakes place, and 
wiU continue as long as a sufficient degree of molting 
IS kept up in the former, and the same degree of mo- 
bility IS not attained m the latter The ice-sheet, there- 
fore, moves from the interior, where it is thickest, to the 
marginal area, where it is thinnest And observation 
showed that under these conditions it could move up 
slopes. 

Dr Drygalski points out that many complications 
arise from the varying distribution of heat in the icc- 
masses, and from other causes which need not be re- 
ferred to here He found that the temperature of the 
thinner ice of the marginal area was generally lower than 
that of the thicker ice stretching inland In the latter 
the ice IS at, or nearly at, the melting-point There is 
thus again a tendency to movement from the interior 
outwards Water i^s forced from the thicker into the 
thinner masses, bjj|| because of the low temperature of 
the latter, it quickly freezes, and thus gives rise to the 
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formation of new ice layers The abundant presence of 
stratification in the thinner ice of the marginal area 
shows that this process is very active there, while the 
bulging of the surface proves that the bedded structure 
IS intimately connected with increase of volume. 

Sometimes the horizontal movement is so pronounced 
as to obscure the vertical movement more or less com- 
pletely In other places only the latter may be notice- 
able The rate of the former depends on the thickness 
of the ICC and the intensity of the vertical move- 
ment The greater these are the more rapid it becomes 
In the independent glaciers of the coastal tracts it was 
found that the rate of motion diminished as the rock 
debris included in the ice inci eased in quantity This 
was to have been expected, since the mass of the ice, 
and therefore the whole thickness of the glacier, dimin 
ished at the same lime In the longitudinal section of 
such a gl.icier the rate of motion lessens towards the 
end, but with the “ inland ice ” the reverse is the case— 
It increases In the former the ice loses bulk absolutely 
owing to ablation at the surf.ice, and relatively because 
of the inclusion of rock-rubbish Hut the great ice- 
sti earns that flow fiomthe interior into the deep fiords 
increase in thickness towards the end In glaciers and 
“ inland ice” alike the horizontal movement of the sur- 
face depends upon that of the lowest layers M Asakak, 
for example, the horizontal movement at the bottom was 
measuiea and compared with that of the suiface, and 
this proved to be less than it ought to have been if all 
the lavers of like thickness between the bottom and the 
suiface had been moving at the same rate I In differ- 
piitial movoincnt of the individual layers, therefoic, de- 
creases Irom below upwards 

The movement at the suiface of a great ice stieanv 
coming from the “iiil.ind ice” increases towaids the 
end Were it not for the rapid movement of its lower 
layers, therefore, the icc-flow would lose its continuity 
When the ice enters the sea, it cvcntuallv reaches a 
point where the pressure of the mass itself no longer 
affects the lower kiyei s— the pnmai y v ertical and secondary 
movements cease, the squeezing-out process comes to an 
end, and true glacier motion is succeeded by the purely 
passive movement of the iceberg 

In his discussion of the mechanics of glacier motion, 
Dr Drygalski, as will be seen, upholds the well-known 
theoiy of Prof James Thomson He points out how the 
water set free under pressure is transfused into air 
vesicles, cracks, &c , in the ice, where it freezes again, so 
I that the icc eventually becomes clearer As this process 
goes on most rapidly at the gieatest depths, the icc at 
the bottom is necessarily the clearest— c learness, in 
short, mcreases from the surface downwards Further, 
since refrcczing takes place under pressure, the ice 
rrvstals arrange themselves with their chief optic axes 
perpeiidiculai to the lamination or bedding of the ice 
As a result of these changes, the volume of the ice 
IS diminished- -the shrinkage being greater in the 
thick than the thin layers, and more maiked in the 
inland tracts than in the marginal area of the ice- 
sheet But we need not follow the author further 
into this part of his discussion When he states that 
the horizontal motion depends upon the movement 
of water within the ice, he will not be misunderstood 
He docs not mean free flowing streams of water, but 
mechanical changes in the mass and transference of 
conditions Perhaps also it may be as well to add that, 
although measurements piove that differcntuil move- 
ment of the ice-layers increases from the surface to the 
bottom, It is not to be supposed that one layer flows 
out from under the layer above it. There is a certain 
loosening of the connection between them, the author 
remarks, but not an actual separation In consequence 
of this some of the motion of the lowest layer is added 
to that of the next above, the rate of which is thereby 
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tncrc.jsed And so the process continues from layer to 
layer up to the surface, the motion of which is not the 
sum of the differential movements of all the underlying 
layers, but of part of the same The surface as a 
whole, therefore, has the greatest motion, although the 
proper motion of the superficial stratum itself is the 
least of all. 

Helmholtz would appear to have been the first physicist 
abroad to recognise the significance of Thomson’s theory, 
and he set forth its application in such a form as could 
not fail to attract attention Since the publication of his 
“ I’opulare Wissenschaftliche Vortrage,” however, so 
much has been written on the subject of glacier motion 
- so many conflicting explanations and criticisms have 
appeared- -that laymen may be excused if they confess 
to a feeling of confusion in regard to the whole question 
We feel sure, therefore, that L)r Drygalski’s work will 
be welcomed not by physicists only, but by all who 
desire to have clear \tews on the subject with which it 
deals They will find in its pages excellent descriptions 
and illustialions of the varied glacial phenomena, so that 
even those who may not quite agree with some of his 
((inclusions will yet thank the author for the abundant 
d.ata he has supplied 

To geologists, not the least interesting portions of Dr 
Dryg.ilski’s work are those that deal with glacial action 
He shows that the conclusion reached by them as to the 
former existence of a great ice-sheet in Northern Kuiope 
IS justified, and that the conditions under which they 
believe the “diluvium" was accumulated are leproduced 
in tirecnl.ind at the piesent time In Europe the ice- 
shcct occupied the basin of the Baltic, Us source being 
in the lofty liet^hts of bcandinavia to the north-west, 
and Its termination in the regions lying south and east 
—regions that slope up to heights of seveial hundred 
metres and more above the bottom of the Baltic basin 
In t.recnland the "inland ice” fills the depression be- 
tween the mountains of the east and west coasts, the 
former of which constitute a broad belt of high ground 
that possibly extends into the very heart of the country 
This mountain-tract is the souicc of the “inland ice,” 
the terminal fiont of the latter thinning off upon the 
slopes of the less elevated mountains of the west coast 
The numerous deep fiords by winch that coast is in- 
dented, penetrate to the inland depression, and into these, 
theiefoK, enormous ice streams make their way To 
the great hord-glacicrs of Greenland there was nothing 
analogous along the southern and eastern margins of the 
old “inland ice” of Northern Europe Between the 
fiojds of f/reciiland, however, the ice-shcet thins out 
upon the mountain slopes in the same way as the 
European wer t/i- must have done upon the flanks 
of the Kiesengebirge and other ranges of Middle 
Germany 

The smoothed and striated surfaces observed under- 
neath the edge of the “ inland i< e,” and in the areas from 
which It has retired, exactly recall those of Europe 
Their oiigin, Dr Drygalski remarks, is not hard to under- 
stand when we remember that the chief work of ice 
movement is carried on at the bottom, where the relative 
motion IS greatest The bottom-layers of the ice are 
crowded with rock-d^bris, which under glaciostatic pres 
sure IS carried from areas where the ice is thickest 
to regions where it is thinnest, and in this way it often 
travels from lower to higher levels \imed with this 
material, the “inland ice” is a most effective agent of 
erosion \sthe included material increases in quantity, 
the relative thickness of the ice is correspondingly 
diminished, and thus changes m the direction of ice- 
movement must take place Hence erratics, after 
travelling for some distance in some particular direction, 
may change their course again and again And so in 
like manner divergent stria; may be engraved upon the 
rock-head over which the ice is moving. The varying j 
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configuration o, the land-surface is thus not the only 
cause of changes in the direction of ice-flow 

The author is convinced that “inland ice” 1$ quite 
capable of producing the contortion and disturbance 
which so frequently characterise the diluvial deposits of 
North Germany Powerful pushing and shoving are 
effected by the horizontal movement of the lowest laycis 
of an ice-shcet Any water saturated deposits under- 
lying such a mass would be influenced in the same way 
and subjected to the same disturbance as the d^bris- 
ladcn portions of the ice itself Where the ice is free 
from inclusions the internal changes which result in 
horizontal movement are not interfered with — the ice- 
lajers remain undisturbed But when debits is present 
the movements due to pressure are hindered and im- 
peded, and the ice layeis amongst which 11 lies become 
bent .ind folded In .alluvial or similar deposits under- 
lying the ICC folding would be still more readily pro- 
duced, since in tlieir case pressure is no longer relieved, as 
in the ice, by transference of (onditions, but is entirely 
converted into mechanical deformation 

Ihe “inland ice” whoie it thins off upon the flanks 
of the west (oast mountains is liordercd by moraines 
1 hose arc composed of mateiuils derived from the bottom 
of the ice sheet, and arc continually being added to , the 
moraines, in short, are gradually heaped up at and 
underneath the thin edge of tlie lee-sneet In other 
places where the ice is bordered by precipitous land 
no moraines aie extruded, the steep rock declivities 
causing a deflection of the ice-flow The moraines, 
according to Drygalski, present the same appearances 
as the “end-moraines ” of North Germany Although 
for the most part uiistratified, they yet now and again 
consist in part of water arranged materials Scr.at(.hed 
and polished stones were common It is clear, indeed, 
from tilt author’s descriptions that the morainic matter 
extiuded from the “ inland ice ” of Gieenland has essen- 
tially the same char.icter as our boulder-clays 

Dr Drygalski draws attention to the interesting fact 
that not only in the marginal tracts of the “ inland ice,” 
but in certain independent gl.iticrs the “blue bands," 
which are the result of pressure, trend in the general 
direction of ice-movemeni fins shows that there must 
bciiressuie in the direction of the high grounds over- 
looking the ice. and perpendicular to the trend of ice- 
flow The author thinks it probable, therefore, th.it 
under these conditions subglacial morainic materials 
might well be heaped up in banks and ridges having a 
direction par.illel to that of glacial movement 

With regard to the ground-nioraine itself, there (an 
be no question that this is p.irtly carried in the lowci 
portions of the ue, and partly pushed forward under- 
neath, and, further, that the forward movement must 
result in the deformation of underlying unconsolidated 
formations The moving force is, of course, in the u e 
Itself With the augmentation of in( luded debris the 
mobility of the mass 13 unpaired, internal friction in- 
creasing the more closely the materials .ire crowded 
together It is only when ddbris is well saturated that 
under pressure movements like those of the ice itself can 
take place In a loinpatt subglacial mass of debris the 
movement communicated by the flowing ice above must, 
owing to friction, quickly die out downwards Only a 
relatively thin layer of ground-moraine, therefore, can 
travel onwards underneath the ice Immense tiuantities 
of material, however, ate interstratified with the lower 
layers of the “ inland ice,” and these arc eventually 
added to the ground-moraine. The amount of this in- 
cluded .or intraglacial debris depends upon the thick- 
ness of the ICC, and must thus vary from place to place 
As the ice diminishes in thickness, its ability to trans 
rt rock-matenals declines, and the rubbish begins to 
deposited below. Dr Dr>galski thinks that the 
boulder-clays of North Germany were in all probability 
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deposited in this way Thus wide sheets of boulder-clay 
and the “end-moraines" of a great ice-shect have had 
the same origin — they consist of ground-moraine accumu- 
lated under the thinner peripheral portions of the ice 

According to the author there is no doubt that the 
action of the ice favours the formation of rock-basins 
Should a depression or hollow occur underneath an ice- 
sheet, and the ice be thicker in the hollow than over the 
adjacent tracts, the hollow will tend to be progressively 
excavated He tlnnks, however, that the erosive work 
of the ice will tend rather to the lengthening of the 
hollow in the direction of glacial movement than to its 
deepening Wherever the ice is thickest there erosion 
will be most pronounced, no matter what the form of the 
land-surface may be Thus rock-basins may be hollowed 
out even m relatively flat land, as, for example, by a 
glacier upon the low ground opposite the mouth of a 
mountain valley 

Such are a few of the many interesting points con- 
nected with glacial action which are discussed by Dr 
Drygalski He concludes his work by some very sug- 
gestive remarks on the wonderful resemblances that 
obtain between the old gneiss-formation and the “in- 
land ice” — the oldest and the youngest Ersfarrnni(s- 
produktt of the earth’s crust When he had surveyed 
the steep, gneiss-walls of the flords, with their folded, 
contorted and confused bedding, their bands of crystal- 
line schist, their veins and dykes, their fissures and 
fractures, he was astonished to encounter the same 
appearances in the “ inland ice,” and he follows the 
analogy into minute details of structure. But enough 
has been said to show that Dr Urygalski’s monograph 
IS of no ordinary interest to geologists 

The chief object of the expedition being the study 
of ice in general and of the movement of the “ inland ict ” 
in particular, the opportunities for biological investiga 
tion did not at first appear to be very promising to Dr 
Vanhbflfen But in this he was happily disappointed, 
for he succeeded in bringing home much material for 
study His contribution to the work before us occupies 
the greater portion of the second volume In this he 
does not confine himself to a mere description of his own 
investigations and their results, but gives us an ex- 
haustive account of the fauna and flora of Greenland, 
including of course the life of the adjacent seas For the 
benefit of those who are not specialists he illustrates his 
work with a number of beautiful coloured plates of some 
of the crustaceans, pteropods and jelly-fish which swarm 
in the waters of the far north A copious bibliography 
IS appended— great pains, indeed, have been taken to 
give a complete survey of the natural history of Green- 
land A more special and detailed account of his own 
investigations is to appear in the Bibliotheca Zoologica 
and Bibliotheca Botanica (Stuttgart) 

The concluding part of the second volume is devoted 
to the discussion of the magnetic, meteorological, 
astronomical .and geodetic work of the expedition by 
Drs Stade, Drygalski, and Schumann Dr Stade 
devotes a chapter to the ftihn winds of West Greenland, 
which have long puizled navigators and excited the 
superstitious fears of the Eskimo Coming as these 
warm winds generally do from the ice-cOvxred land, 
especially in the coldest time of the year, they seem 
hard to account for According to Dr Stade they owe 
their origin to depressions passing through Davis Strait 
from south to north The approach of a depression is 
marked by strong to stormy winds from the south-east 
or east, the temperature of the atmosphere suddenly 
rising, while at the same time its relative humidity is 
reduced 

Altogether this most recent of Arctic expeditions has 
been fruitful in results, and the Geographical Society 
of Berlin must be congratulated on the great success 
which has attended the enterprise. Jami,s Geikse. 
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THE PRODUCTION AND USES OF OZONE 
'^HOUGH it has been known for more than a century 
that air and oxygen acquire a peculiar odour when 
exposed to the action of electric sparks, and though 
Schdnbein ascertained nearly half a century ago that this 
odour IS due to a distinct form of matter, now called 
ozone, which is produced by the electrolysis of dilute 
sulphuric acid, by the action of electric discharge in air, 
and as a product of the slow oxidation of phosphorus, 
chemists are still trying to learn the exact conditions of 
the formation of this substance, and still investigating 
some of Its simplest reactions, whilst inventors are 
but beginning the work of making it useful to man 

But if the wheels of science grind slowly, in the end 
they grind true, and various facts now distinctly suggest 
that ere long ozone will play a useful part in the service 
of medicine, of surgery, and in the arts 

Ozone has never yet been obtained as a gas in the 
pure state, but from the properties of mixtures containing 
It we cannot doubt that gaseous ozone would be blue 
in colour, and condense at low temperatures to an 
mdigo-blue liquid, which explodes violently on contact 
with olcfi.int gas The ozone in mixtures, such as are 
produced by the electrification of air or oxygen, is 
very instable, being resolved into common oxygen with 
explosive violence if suddenly compressed without pre- 
vious cooling, and even under atmospheric pressure it 
c.innot long be preserved except nt rather low temper- 
atures This characteristic instability of ozone is at onte 
the cause of its most interesting properties and of 
Its possible usefulness Molecules of common oxygen 
contain but two atoms of the element, whilst the mole- 
cules of ozone contain three such atoms, and it would 
seem that the atoms hold together much less firmly in the 
larger molecules than when they are united in pairs , 
consequently ozone acts as a powerful oxidiser, readily 
giving up part of its oxygen to oxidisable substinccs, 
whilst the rest returns to the ordinary form of the 
element, except in certain cases when it is completely 
absorbed 

Nowf chemists have, it is true, plenty of powerful 
oxidisers at their command, and many of them are in- 
expensive , but not even hydrogen peroxide, which can 
now be obtained comparatively cheaply, is quite so 
simple in its action as ozone, for this substance, which 
consists, as we have seen, of oxygen and of oxygen 
alone, when used as an oxidiser dues not leave any 
inconvenient residue, such as accompany the actiofi of 
many other oxidising agents Hence a field for the em- 
ployment of ozone may be found whenever a simple 
oxidising agent is required. Thus, for example, it has 
been suggested that it might conveniently be used for 
bleaching beeswax, starch or bones, in the manufacture of 
lUgras for leather makers, in preparing drying oils for 
the manufacturers of varnishes, or again, according to 
Wiedermann, to hasten the ageing of whiskey 

There are, however, as might be expected, difficulties 
to be surmounted bometimes, as in its action as a 
bleaching agent, ozone is apt to act too slowly , whilst 
at others it is difficult to adjust the proper dose of the 
oxidiser Thus we are told that port wine treated 
with ozone forms a deposit which quickly increases, 
so that the wine soon puts on an appearance which, 
under ordinary circumstances, it would only acquire 
in the course of years But, alas I wine thus rapidly 
ripened is apt to fade with corresponding rapidity, owing, 
It is presumed, to the use of too much ozone, and hence, 
in the absence of any obvious method of estimating the 
proper dose, ozone does not yet recommend itself to wine 
makers or wine merchants. It has occurred to the writer, 
however, that it might possibly be made useful, even at 
the present stage, in judging unripened wine, since its 
use might enable the vintner to ascertain without delay 
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how the wine of a given vintage will ultimately turn out 
Unfortunately the experiment has not yet been tiied, 
owing to the difficulty of finding a suitable colleague 
At a recent discussion on ozone at a meeting of the 
Society of Chemical Industry, the general opinion 
seemed to be that whilst there are, doubtless, possibilities 
of usefulness for ozone, nothing has yet been done which 
IS likely to induce manufacturers to invest much capital 
in plant for its production , it is theiefore interesting to 
learn that successful attempts have already been made to 
employ this interesting substance in medicine It has long 
been known that ozonised air acts as a preservative of flesh, 
preventing and arresting putrefaction , and the simplicity 
of Its mode of action, already alluded to, has naturally 
suggested its great suitability for use as an oxidiser and 
antiseptic m medical practice Therefore one hears, 
without surprise, from those who have tried it, that in 
ozone we have an agent which is likely to be of real 
value m the treatment of diseases which are associated 
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provided w-ith a narrow tube at each end, so that a current 
: of gas may be passed between the two test tubes If 
the inner tube of such an apparatus be filled with dilute 
sulphuric acid and connected with one of the electrodes 
of an eleclnral machine, and if the outer tube be plunged 
m a bath of dilute acid whuh is connected with the 
other electrode of the machine, whilst an or oxygen is 
passed through the apparatus, a glow oi a shower of fine 
I sp.irks will .art on the gas, and charge it more or less 
I strongly with ozone me it escapes 

i Ozonisers such as the above have been employecf 
in many of the chief researches on ozone, and prob- 
ably give the best results when small or moderate 
volumes of oxygen aie to be dealt with, but for 
work on the laige scale this form of ozoniser does not 
give equal satisfaction For sm h work it has been- 
I pioposed to repkacc the glass tubes by sheets of glass 
I coated with tinfoil or silvered , whilst recently a new 
I depaiture has been made by Mr Andreolg vv bo leplaces 
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with the existence of organisms, or where the use of an 
oxidiser is indicated , for example, in the treatment of 
phthisis, of unhealthy wounds, and of some cases of 
amemia, and for purifying the air of dwelling rooms, 
hospitals and public buddings 

But before ozone can play a really important part m 
the above or other directions, the earlier modes of making 
It must be improved upon, and its production cheapened 
Ozone, as has already been said, was first noticed 
in air which had been exposed to the sparks of elec- 
trical machines ; but only very small quantities can 
be obtained in this way, and it is better to expose the 
air to a sort of electnc ram composed of showers of 
very fine sparks, such as were employed by Andrews, or 
to the so-called silent discharge in one of the various 
forms of the “ Siemens’ induction tube ” This in its 
simplest form consists of a long thin test-tube sealed at 
Its open end into a slightly larger tube, the latter being 
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one of the pi, me or curved elecliodes by a conductor 
carrying numerous points For manufactuiing purposes 
Mr Andreoli recommends the use of seriated grids made 
of aluminium, and cai tying as many as 17,760 points 
on every grid Each grid is placed opposite a sheet of 
aluminium with a sheet of glass interposed, the whole 
being bound together by wooden clamps (see Fig 1) It 
IS claimed that with such an arrangement of suitable 
dimensions, 10 kilos of ozone can be produced at the 
small cost of thirteen shillings and fourpence As 
the air and apparatus employed are not cooled, the 
charges of ozone are probably not very strong, but for 
many purposes this does not seem to be a matter of 
great importance A more serious objection to the 
system lies in the fact that the employment of metallic 
point bearing grids seems not unlikely to favour the 
production of comparatively large sparks which, if they 
shoidd occur, would undoubtedly cause the formation of 
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nitric peroxide. Now this gas, besides often being this part of the apparatus, as india-rubber perishes with 

objectionable on its own account, would undoubtedly astonishing rapidity when exposed to the action of ozone, 

tend to reduce the yield of ozone Mr Andreoli does It seems often to be supposed by inventors and others, 
not, however, admit that nitric peroxide is formed in his that air and oxygen may be employed indifferently as 
apparatus, and if further experience should support his sources of ozone This, however, is not really the case 
contention it would seem that he has really effected a If moderately pure oxygen be used, nitrous fumes are 

substantial improvement far less likely to be formed than when air is employed ; 



and this is so not only m 
the event of large sparks 
passing in the ozoniser, 
out also when the gas is 
subjected to the influence 
of the silent discharge 
Unfortunately we do not 
yet know the exact con- 
ditions under which the 
silent discharge induces 
the formation of nitric 
peroxide, though the sub- 
lect IS being investigated , 
and therefore for the pre- 
sent, unless It can be 
shown that nitnc per- 
oxide IS Itself bcneflcial, 
or, at least, quite un- 
objectionable, ozone for 
medical use should cer- 


tainly be prepared from 
oxygen whenever it is 
possible to do so 


A DRAGON OF THE 
PRIME 

T he little Warwick- 
shire village of Stock- 


ton, ploughed and exca- 

For medical purposes the new apparatus takes the vated by three manufacturing cement firms, has long 
foi 111 of a vacuum tube (i, Kig. 2), containing a metallic yielded to collectors choice specimens of Lower Middle 
rod This is surrounded by an armature (11 and iii. Lias fossils Its late rector educated the quarrymen by 
Fig 2), made of aluminium and armed with points lectures and in conversation to understand and value the 
When the latter and the metallic rod are joined up to a vertebrae and belemnites and limas and encrinites which 
coil or to a step up transformer a glow makes its appear- they continually disinterred, forming with their help a 
ance, and the air between the two electrodes is rapidly collection which on his departure went to form the 
ozonised If a stream of ozonised air is required for in nucleus of a County Council museum The Saurian 

remains have hitherto lieen always frag- 
mentary, a fact due, perhaps, to the men’s 
careless digging , but the rector left them 
with a prediction that a perfect monster 
would some day be unearthed, an entreaty 
that should they ever come across a head 
or a continuous backbone, they would drop 
pick and crowbar, and call m experts to 
direct and continue the search A week 
01 two ago the prediction was fulfilled, and 
the advice remembered The wielder of a 
pickaxe suddenly announced that he was 
“grapplin’ along a lot of backbones”, the 
work was stopped, the foreman summoned, 
and slowly with due precaution a noble 
Icthyosaurus was uncovered He lies 45 feet 
below the surface , 2o feet in length, the 
head 2 feet across, and 3 feet 10 inches 
long The paddles are unusually distinct, 
the front pair 2 feet 6 inches, the hind pair 
I foot 8 inches in length The tail is 
abruptly curved, and some of the lumbar 
halation, or must be conveyed to any p.rrticular locality, vertebra: are slightly displaced. The pelvic ring is 
the above little apparatus IS surrounded by a glass jacket, missing, removed, perhaps, before the nature of the 
as shown m Fig 3 find was guessed, and still to be recovered. The 

Air or oxygen can then be pumped through the ap- quarry belongs to Mr M Lakin, of Leamington, who 
paratus, and thence delivered from a celluloid trumpet intends, 1 understand, to present the specimen to 
for inhalation, or conveyed by a tube to the required the Natural History Museum at South Kensington, 
locality The use of india-rubber should be avoided in Crowds from all parts of the county throng to see it ; 
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and not a little vigilance is necessary to piotect it 
from dishonest visitors, attempting to purloin teeth or 
fragments. It has been beautifully photographed by Mr 
H Elkington, of Broadwell, Rugby (a reproduction of the 



photograph accompanies this notice), who will, on applica- 
tion, furnish copies to geologists and others desiring 
them VV I 


DR JOHN HOP KIN SON, FR S 
'T'HE news that Dr John Hopkinson, F K S , met his 
death in a terrible mountain accident on Saturday 
last, has been recened with deep regret in the scientific 
world His name is familiar to every student of elec- 
tricity and Its applications, and by his death electrical 
science has lost one of its most active and brilliant 
workers. It appears from the telegraphic reports that 
Dr Hopkinson, who was a practised mountaineer, 
started from Arolla on Saturday morning, with his son 
John and two daughters, tij ascend the Petite Dent de 
Veisivi, one of the striking points dominating Evolena, 
in the Val d’Hdrens, running south from the Khfine 
Valley at Sion The ascent is not considered a very 
dangerous one, and the part> went without guides 
Nothing having been seen of them on Saturday night, 
search parties were organised, and the melancholy dis- 
covery was made that a catastrophe had occurred, the 
dead bodies of Dr. Hopkinson and his three children 
being found roped together, but terribly mutilated, at the 
foot of the highest cliffs How the accident happened is 
not known, but probably one of the party slipi^d whilst 
climbing a cliff, and all four then fell from rock to rock 
several hundred feet to the moraine below Like Francis 
Balfour and Milnes Marshall, Dr Hopkinson has lost his 
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life while mountain climbing, and like them also he leaves 
behind a rich record of work done for the advancement 
of science 

Dr Hopkinson was bom at Manchester m 1849, and 
was the eldest son of Alderman Hopkinson, an ex-Mayor 
of that city In his sixteenth year he went to Owens 
College, where he remained for two years and a h.ilf, and 
then went to Trinity College, Cambridge In 1871 he 
was Senior Wrangler and First Smith’s Prueman, and 
was appointed fellow and tutor of his college While at 
Cambridge he obtained the D Sc degree at Londorr 
University Referring some years later to the influences 
which helped to mould his career, he said — 

“ My father cultivated in me a taste for science from a 
time before I can remember , my mother gav e me the 
first systematic instruction of which 1 have any recollec- 
tions If my father gave me my first taste for science, 
you may be sure that taste was encouraged at Owens 
College Mathematics is the most essential weapon of 
the physicist, and nowhere can mathematics be learned 
.as at Cambridge I owe to Sir William Thompson the 
first impulse to experimental woik in electricity and 
magnetism He has been to me for many years the 
kindest of friends, always ready to encourage and to 
help ” 

After leaving Cambridge Dr Hopkinson was for six 
years with Messrs Chanie and Co, near Birmingham, 
as their engineer He removed to London in 1878, and, 
after commencing pr.actice as a general engineer, took 
up electrical engineering, m which branch of applied 
science his most valuable investiptions have been 
accomplished He was elected a Fellow of the Royal 
Society in 1878, and received one of the Royal Med.ils 
of the Society in 1890, for his researches in magnetism 
and electricity In presenting the medal, the President 
pointed out that Dr Hopkmson’s researches comprised 
investigations of the effect of temperature upon the 
magnetic properties of iron, nickel, and various alloys of 
these metals Before these investigations were published 
It was thought that increased temperature tended to 
diminish the magnetic susceptibility of non Dr. 
Hopkinson’s expeiiments showed, however, th.it, on the 
contrary, the magnetic susceptibility increases enor- 
mously as the temperature incre.ises, until the temper- 
ature rc.aches about 660 C , beyond this temperaiuie 
iron entirely ceases to be magnetic He also made a 
series of determinations of the specific inductive cap.ici- 
ties and refnactive indices of a large number of trans- 
parent dielectrics, the lesults ot which are of great 
importance in the theories of electricity and light Iiv 
addition to these researches, he introduced many im- 
provements into lighthouse equipment, notably the 
“group flashing apparatus ” 

Dr Hopkinson’s contributions to the theory of dynamo- 
electric machinery are most important , and to him elec- 
tricians owe the method, now so extensively used, of 
solving problems relating to dynamos by the use of the 
“ characteristic curve ” On the subject of dynamo- 
electric machinery Dr Hopkinson was, indeed, a leading 
authority A volume containing a number of his jiapers 
on this and allied subjects was published in 1892, and it 
constitutes a valuable testimony to the scientific and prac- 
tical importance of his researches The work contains an 
account of a very complete and exhaustive set of experi- 
ments on dynamo machines under working conditions, 
and graphical representations of the results In referring 
to Dr. Hopkinson's work in these columns, the reviewer 
remarked “ No device in the whole history of the 
evolution of the dynamo has been of more general service 
than his plan of exhibiting the results of experiments in 
the well named characteristic curve of the machine This 
did for the dynamo what the indicator diagram had long 
been doing for the steam engine, though not, of course, 
m the same way. With the most admirable simplicity 
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this curve of clectromolive forces as ordinates, and 
currents as abscissa:, gave just the information recjuired 
regarding the action of the machine” Dr Hopkinson 
also showed how the characteristic curve of the 
•dynamo could be used to give the conditions under 
which an arc lamp could be made to work He was, in 
fact, a pioneer in the scientific study of dynamo- electric 
machinery and its uses In conjunction with his brother, 
Mr. E Hopkinson, he was the first to apply the idea of 
the magnetic circuit, in a consistent manner, to the 
•discussion of the results of experiments on different 
types of dynamo, and his contributions to this subject 
have been most valuable in suggesting new methods I 
4ind machines His papers on the behaviour and capa- 
bilities of direct current machines, and of alternators, 
have proved of the greatest service to practical elec- 
tricians, and are counted among the classics of the 
subject 

Dr Hopkinson was professor of electrical engineering 
in King’s College, London, and a member of the 
Councils of the Institutions of Civil and Mechanical 
Engineers He was the “James Forrest” lecturer of 
the former Institution in 1894, and his discourse on the 
service mathematics has rendered and can render to 
engineers and engineering was printed at the time in 
<hese columns In himself he represented the rare 
combination of mathematical and mechanical know- 
ledge, and the results of his life’s work stand out as 
■the clearest evidence of the close relationships between 
pure and applied science It is a mournful task to have 
to chronicle the death, in such tragic ciicumstances, 
of an investigator who has worked so well for the 
increase of knowledge and the advancement of electrical 
engineering 


NOTES 

The fourth International Congress of Vhjsiologisis held us 
oieeimgs with great succei', at Cambridge last week from 
Tuesday, August ij, to Friday, August 27, inclusive. It w.i5 
probably the largest assembly of the kind that has yet met 
I’rof Michael Foster was President. The following nation 
alities were represented Austria, Belgium, Canada, Denmark, 
Egypt, f ranee, tiermany. Great Britain and Ireland, Holland, 
Hungary, India, Italy, Jaiian, Roumania, Russia, Sweden, 
■tiwitrerland, and the United Stales The offer of Profs Mosso 
(of Turin), and Golgi (of Pavia), for the reception of the fifth 
Congress in Italy in 1901 was cordially accepted The 
Organising Commitlee for the Fifth Congress was elected, to 
consist of the following names Angelo Mosso (Turin), 
President Chr Bohr (Copenhagen), H P Bowditch (Harvard), 
A. Dastre (Pans), M. Foster (Cambridge), L Fredcricq 
(Liige), P Grlltzner (Tlibingen), P Heger (Brussels), II 
Kronecker (Bern), W Kuhne (Heidelberg), C S Sherrington 
(Liverpool), and \V Wedenski] (St Petersburg) The place 
of meeting l)iat has been chosen for 1901 is the Physiological 
Institute of the University, Turin, and the time the latter half 
of September The local arrangements for the present Congress 
proved very satisfactory The opinion was generally expressed 
that the simultaneous session of the sister Congress of iCoologists 
at Cambridge, far from proving inconvenient, considerably 
enhanced the pleasure of the meeting 

The Reale Accademia dei Lincei has recently elected the 
following men of science as associates and foreign members Of 
■the Academy — Ntsftonal Associates in physics. Profs A. Right, 
A. Roiti, and A Paemotti j in geology and palaeontology, 
Signore G Scarabelli ; in loology, Prof C Emery. Corte- 
apondetit m mechanics. Prof C Somigliana Foreign Members 
an mechanics, Prof. A G. Greenhill and V. Voigt ; in physics, 
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Prof W C Rontgen , 111 geology and palaeontology, Prof. A. 
Karpinsky and Sir Archibald Geikie ; in zoology. Prof. E Ray 
Lankester, 

In a special number of their /<///, the Real: Accademia dei 
Idncei, of Rome, announces the recent awards of prizes given 
by the King of Italy for the period ending in 1895, For the 
Royal prize for mathematics, eight competitors sent in no less 
than about ninety written and printed memoirs ; and after a 
critical examination of these, the judges have now divided the 
prize equally between Prof. Ckirrade Segre and Prof Vito 
Volterra The papers submitted appear to have been of a 
very high standard of excellence, and are stated to form a 
worthy sequel to the works of Betti, Brioschi, and other 
illustrious Italian mathematicians The award of the Royal 
prize for social and economic science has been deferred for a 
period of two years A similar decision has been arrived at in 
the cose of the prize for astronomy, but a sum of 3000 lire has 
been awarded to Prof Fibppo Angelitti in consideration of his 
valuable work in editing and discussing the unpublished 
writings of Prof Carlo Brioschi The prize for philology has 
been divided between Prof. Angelo Solerti and Prof Kemigiu 
Sabbadmi, and finally a Minislenal prize of 1500 lire for 
natural science has been awarded to Prof, L. Paolucci for his 
monograph on the fossil plants of the Ancona district. 

ProI' BBHRiNr.’s action In applying for a patent m the 
United States as sole inventor of diphtheria antitoxin excited 
surprise, but the announcement that the authorities at Washing- 
ton have recently decided to grant the patent has (says the 
Laii(el) caused a feeling of something like consternation 
among the American manufacturers of antitoxin It was in 
January 189$, that Prof Behring — his assignees being the 
Hochst Farbwerke, the manufacturers of the serum in Germany 
— first applied for a patent for his diphtheria antitoxin ; the ap 
pliration was then refused, and has been refused four times since 
on the ground that Prof. Behring was not the sole inventor of 
diphtheria antitoxin, and had consequently no right to claim a 
monopoly of the manufacture and sale of the same However, 
in June of this year the patent officials at Washington over 
t looked their objections and granted the patent But although 
Prof Behring has succeeded in gaming a patent for his diph- 
theria antitoxin, it is the intention of the American manu 
facturers of antitoxin and the several Boards of Health to 
contest at every step his right to create a monopoly 

Pariicuiars of the life and work of Dr. William Pepper, 
whose death at Pleasanton, in California, was recently announced, 
are given in the Lancet, anil are here abridged William 
Pepper was burn in August 1S43, so that at the time of his 
death he was not quite fifty five years of age Hii father. Dr. 
William Pepper, was a prominent physician and Professor of the 
Theory and Practice of Medicine In the University of Penn- 
sylvania, and in 1881 the son was elected to the same chair 
In the same year he was elected Provost of the University, a 
post which he held until 1894 On his retirement from office 
he gave practical and munificent effect to his views upon the 
extension of the medical curriculum by a donation of 50,000 
dollars, with a promise of 1000 dollars as an annual subscription 
for five years, towards an endowment fund to pay for greater 
teaching facilities for science m the University. In the same 
year the course was extended to four years. Prof. Pepper is 
known to the medical profession chiefly by his contributions to, 
and able editing of, the “ System of Practical Medicine by 
American Anthois " This System, which was published in 
1885, did for medical knowledge m America what Ziemssen’s 
Cyclopcedia had done ten years previously in Germany. It 
systematised and correlated the varying scientific opinions of 
persons all chosen to write because of their position and claims 
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to know, and thus presented to the student a comprehensive 
Account of disease in a senes of authoritative monographs As 
a benefactor to the city of Philadelphia Prof. I*cpper’s actions 
were almost innumerable He gave to the University the 
William Pepper laboratory of Clinical Medicine in memory of 
his father , he inaugurated a system of commercial museums, to 
be connected with other museums in different parts of the 
country, wherein people might see siiecimens of the produce of 
all parts of the world , he secured immense donations for the 
Philadelphia Public Art Gallery, and he founded the Free 
Library This by no means cxhiusts the list of Prof Pepper’s 
public works, and in him Philadelphia is deploring one of the 
most generous as well as one of the most distinguished of her 
sons, while the medical world has to mourn the loss of an 
enlightened man of science, a wise teacher, and a liberal leader 

Thb Indian Government has decided to send exhibits from 
the Forest and Geological departments to the Pans Exhibition, 
at a cost of about 3000/ 

Wk regret to set the announcement that Mr. E. E Glaniille, 
of Trinity College, an assistant to Mr Marconi, has met with 
his death by falling over a cliff three hundred feet high, at 
Rathlin Island, off the Antrim coast where he w-as engaged in 
experiments m wireless telegraphy 

Much interest was excited among the xoologists of the 
International Congress at Cambridge last week by the announce- 
ment of the discovery of the “ first known Hyracotd form of the 
Tertiary formation.” The skull upon which this important 
addition to our knowledge of the Mammalia is based was 
obtained in Samos, and belongs to the Sluttgardt Museum It 
will be desenbed by Prof Osborn, of New York 

A Keuibr telegram from St Johns slates that the steamer 
Hope has arrived there from Greenland, having transferred 
Lieutenant Peary and party to the steamer IVutelwarJ at Port 
Poulke. The latter vessel sailed on August 13 for Sherrard- 
Osborne Flotd, her destination, having taken on board sixty 
dogs, sixty walruses, and ten natives of North Greenland It 
has taken enough provisions fur three years. 

The ninth annual general meeting of the Institution of 
Mining Engineers will be held in Birmingham on September 13, 
14 and 15, under the presidency of Mr A M Chambers 
Among the papers to be read at the meeting are — “The 
Shelve and Minsterley Mining District of Shropshire,” by Prof 
Lapworth, F R S , “ The South Staffordshire Mines Drainage 
Scheme, with special regard to Electric Power Pumping,” by 
Mr E B Marten and Mr Edmund Howl; “Treatment of 
liefraaury Silver Ores by Chlorination and Lixiviation,” by 
Mr. J E Breakell, “The Use of High-pressure Steam as a 
Possible Substitute for Gunpowder and other Explosives in 
Coal Mines,” by Major-General H Schaw. 

The Berlin correspondent of the Times states that Herr 
Theodor Lerner, commander of the German Polar expedition, 
on his return to Hammerfest, despatched the following telegram 
to the German Emperor . — “To your Majesty the most humble 
announcement that the German North Pole expedition, by 
means of topographical observations made during a circum- 
navigation of the Island of King Charles, was able to determine 
Its exact position The ship Helgoland, which carried the 
expedition, is the first ship which has ever yet succeeded in 
Ibtciog a passage from the south round the eastern coast of the 
uland, which was accomplished m spite of the great quantity of 
ice and in face of contrary conditions of weather — »ifeat hitherto 
considered impossible ” The German Emperor, immediately 
on receipt of this telegram, caused the following reply to be sent 
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to Herr Lerner — “ I send mj congratulations to the German 
North Pole expedition for the splendid success which German 
determination and circumspection have just achieved under your 
command — William, IK” 

A DECIDED change of weather h.as set m over our Islands 
during the post week, and the conditions now are quite normal 
to an ordinary summer The excessive heat over the south- 
east of England lasted for about a fortnight, and hot as the 
days were m many cases they were, m comparison with average 
conditions, surpassed by the unusually warm nights At the 
London reporting station of the Meteorological Office there were 
eleven nights in August during which the thermometer did not 
fall below 60°, and the Greenwich observations for the previous 
twenty years only show altogether eleven such warm nights 
1‘airly heavy rams have now fallen in all the northern and 
western districts, and rains of lesser mlensity have gradually 
spread over the whole country In the neighbourhood of 
London the rainfall has, as yet, been very small, and the total 
fall at present since the commencement of the month is only 
about one third of the average In many jiarts of England 
the rainfall has been very much below the average during the 
last eleven months, and there is at present no certainty that 
the lengthened period of dry weather is at an end Cyclonic 
disturbances are just now arriving from the Atlantic with 
considerable frequency, and these are occasioning rains in many 
parts of our area It is, however, not improliable that anti 
cyclonic conditions with dry and warmer weather will again 
shortly set in 

Dr (r Ao AMEN NONE, 111 B recent paper in Gerland’s 
Beitrage stir Geophystk, describes his attempt to calculate the 
velocity of the pulsations of the c.srthquake of ^idin (Asia 
Minor), on August 19, 1895 They were registered by the 
Vicenlim microseismograph at Padua, and the horizontal pen- 
dulum at Strassburg, the distances of these places from the 
epicentre being 1570 and 2010 km respectively Owing to the 
uncertainty of the ibest time-observations near the epicentral 
district, the estimates of the velocity are somewhat doubtful. 
The first recorded movements at the above places give velocities 
of 9 8 and 3 2 km per sec for the early vibrations, and 3 I and 
2 55 km jier sec. for those which g,ave rise to the maximum 
disturbance 

AtEWnotes on the results of inquiries as to the effects and 
causes ofthe Indian earthquake of June 12, 1897, are given by 
Mr R D Oldham in the general report just published on the 
work carried on by the Geological Survey of India duiing last 
year and the first quarter of this year, under the direction of Dr, 
C L. Griesbach An examination of available information 
leads Mr Oldham 10 conclude that there is one, and apparently 
only one, supposition which will explain all the facts, and that 
IS the existence, or the creation, of a nearly horizontal fracture or 
thrust plane along which the upper part of the earth’s crust was 
pushed over the lower. This plam would nowhere come to the 
surface, and the movement of the upper layer against the undis- 
turbed crust beyond the limits of the fracture would give rise to 
just that compression which would account for the conspicuous 
displacements of surface levels seen in the eastern part of the 
Garo Hills Distnct, and less conspicuously to the east and the 
west. In this conclusion, Mr. Oldham thinks, an easy explana- 
tion of thp area over which the shock had a maximum of 
destructive energy may be found without postulating an im- 
probable depth for the focus There is no necessity or reason 
to suppose that the thrust plane lies at any great depth from the 
surbee, and it is possible that five miles may represent a maxi- 
mum rather than a mmimum value, but what the focus loses m 
depth it gains in area oj aqtion 
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Machinery — South Africun journal of cngmeertnR, mining, 
and acience— announces that the State geologist, accompanied^ 
Mr. David Draper, has gone to St Lucia Bay to invcoligate the 
connection between the Karoo Beds of the Vryheid District 
with those of Naul and the High Veld A geological section 
of the country will be made from Volkrust eastward, which 
should be of much value to geologists 

Titit Transadtens of the Edinburgh Geological Society 
(vol vii. part 3) contains a large number of interesting papers 
and notes on geological subjects Amongst the longer papers 
we notice two, by Mr H M Cadell, on the geological features 
of the coast of Western Australia, and on the New /Zealand 
volcanic zone, and one, by Mr J. G Goodchild, on desert con- 
ditions in Bnlain In a footnote Mr Goodchild states that 
during the past three years he has taught in his classes that the 
Torridonian rocks were formed under desert conditions, and that 
he is not aware that this idea has occurred to any other geologist 
The point is important in view of Prof Penck’s recent dis 
cussion of the same subject. 

In the latest volumes of its Memoirs tht Russian Geographical 
Society has published the diaries of three exjieditions made m 
East Siberia many years ago, but the detailed accounts of which 
had hitherto remained unknown Two volumes are given to 
two diaries of the mining engineer, I A Lopatin, who visited 
the northern parts of the Vitim plateau m the year 1865, 
and the next year travelled along the Lower Yenisei to 
Turukhansk The former contains a wealth of minute descrip- 
tions of the granites, gneisses, and crystalline slates of the Vitim 
plateau, all described from Loi»lin's samples by specialists, 
as well as of the mantles of basalt which cover large 
portions of the plateau along its north western edge The 

second volume is even more interesting, as on his journey down 
the Yenisei Lopatin met not only Liiurentian and lluronian 
formations, but also widely spread Silurian rocks, (,)unternary 
deposits, and Post Pliocene dcjxisits of the Arctic Sea, very 
rich in sub arctic shells (all fossils were described years ago 
by Fr Schmidt 111 his •' Mammulhexpedilion") The third 
volume of this series contains the diary of the remarkable 
explorer, A L Czekanowski, of whose expedition to the Lower 
Tunguska, the Olenek and the Lena, in 1873-75, hr Schmidt 
rightly says that it was richer in geological results than any of 
the expeditions that have explored Siberia The results of this 
journey were well known through Czckanowski's preliminary 
reports, as well as through the descriptions of his pal.-eoni- 
ological and botanic collections by Oswald Heer, Lagusen, 
Moisisowicz, Kr Schmidt, and Trautvetter But a full descrip- 
tion of the expedition was never published, and it is only now 
that Czekanowski’s diary, which contains a mass of most valu- 
able information, sees the light Fr Schmidt contributes to 
this volume a sketch of the tragic life of the author, who was 
exiled to Siberia after the Polish insurrection of 1863 , then, 
afior several years spent in hard lalmur, was allowed to make 
his memorable journeys, and was permitted to come to St 
Petersburg in 1876 He was not allowed, however, to remain 
in the Russian capital, and being compelled to return to the 
land of exile, he poisoned himself at the age of forty four An 
excellent portrait of this remarkably energetic worker is given 
in the volume which contains his posthumous work. 

A SUMMARY of recent advances in the photography of air 
waves, formed by fljdng projectiles, is given in hngineertng for 
August 12, accompanied by a number of fine illustrations Per 
haps the most interesting recent development of the subject is to 
be found in the attempts of Mach to study the phenomena by 
means of interference bands. From these n » concluded that 
though the oir is pushed forward and outward liy the projectile, 
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the compression does not, in the case of a steel shell, correspond 
to mote than a pressure of a fifth of an atmosphere ; further, 
there is, indeed, something like a vacuum immediately behind 
the projectile, but this vacuum only extends through a short 
distance 

A pREt IMINAUY note on the infiuence of electricity on the 
sedimentation of turbulent liquids, is contributed to the Bulletin 
de rAceuUmie royale de Belgique by M W. Spring After 
observing that water will sometimes hold finely divided matter 
of greater density than itself in suspension for an indefinite time, 
but that the presence of small quantities of salts in solution, or 
heating the liquid, will suffice to bring about precipitation, M 
Spring states (hat a medium formed of pure water containing 
finely divided silica, or other non electrolytic matter, begins to 
clarify gradually as soon as two platinum electrodes are plunged 
into It and a current passed through them. From this cxperi 
ment the author proposes to develop a theory according to which 
the turbulent state is caused by a modification of the electric 
state of the finely divided Jiarticles, caused by the change in the 
energy of attraction of the matter forming them, consequent on 
disintegration The presence of a dissolved salt or acid renders 
the liquid a conductor, and ihe discharge of electricity causes the 
particles to collect in flocculent masses, an explanation in accord- 
ance with Bodlander’s view, that only electrolytes ate capable of 
producing clarification Again, convection currents jiroducci) 
by warming Ihe liquid give rise to electric currents which also 
have the same effect M Spring proposes to go further and 
explain the fall of ram accompanying thunderstorms on the same 
theory We wonder if he has thought of trying the effect of 
Rontgen rays on turbulent liquids , if not, his present theory 
suggests that the results of doing so might be inltrcsling 
In Tasmania, writes Mr Stuart Dove in Nature Notes, the 
“ blue (ongued lizard,” the Tiliqua nigrohiUa of naturalists, 
takes the place of thit noted cobra-destroyer, the Indian mon- 
goose The blue tongued lizard is a stout formidable-looking 
animal much given to lying about the bush roads and tracks, 
asleep in the sun, which heaviness of disposition has earned for 
it the name of “ sleeping lizard ” But should a snake come m 
sight, the sleepiness disappears instantly and every nerve of the 
lizard seems on the alert, every smew toughened to meet the 
enemy The snake usually tries to get uway, but the lizard 
prevents it, and a light commences, the two reptiles darting and 
dodging and savagely snapping at one another The snake 
soon shows signs of being exhausted, and the lizard then twists 
It over with a quick dexterous turn and gives it a coup de greue. 
The lizard afterwards takes the head of the snake between its 
strong jaws and slowly devours the dead reptile, after which he 
retires to the shelter of a hollow log to sleep off the repast 
A SHOR I but interesting paper by Prof W. C McIntosh, on 
the memory of fishes, is referred to in the Journal of the HoyaJ 
Jl/irreice/ifol iVieOi (August) Prof McIntosh refers to “ the 
behaviour of a large grey skate in us endeavour to escape over 
a trawl beam more than fifty feel long, which had been arrested 
in its rise— just above the surface of the sea — by a temporary 
block in the machinery The dexterity with which it skimmed to 
and fro along the beam to find where it dipped sufficiently during 
the movements of the ship to enable it to glide over was a study. 
... If those who have given a green cod of six or eight inches 
a particular kind of ‘ scale back ’ (a kind of worm), and noticed, 
firstly, how eagerly it seized it, then tested it in its pharyngeal 
region, and soon ejected it, never again taking that species into 
Its mouth, they would lie slow to deny that fishes and even 
very young fishes, have a memory " A number of very sug- 
gestive eases are given, and the author concludes • “ With 
regard to the absence of cortex of the brain in fishes, this is 
probably only a question of degree — easily understood by re- 
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fernnu to the descriptions «nd hgures of the brain in the salmon 
and the wolf fish. Besides, who has proved that the function 
of memory depends on the brain-cortex of the human subject ? 
I have seen many a curious case in the pathological room, the 
history of which would not have led us to this conclusion ” 

Mr. W L. Si later. Director of the South African Museum, 
reports that the state of the collections is satisfactory, and in- 
creasing use IS being made of the museum by workers indifferent 
branches of natural science. The collections arc now in the 
new museum building, which was formally opened on April 6 
During the year covered by the report, 6380 specimens were 
added to the collections, 289 of them being species new to the 
museum A complete list of the acquisitions to each depart- 
ment IS given in the report The number of insects received 
by the department of entomology was 2309, representing 766 
species As usual, the order Coleoptera predominates in the 
accessions, and Mr L I’eringuey is able from the data now 
available to estimate that the number of South African Colc- 
optera will prove to be no less than 12,000 Mr Peringuev refers 
to the interesting discovery of the existence of a representative 
of the cunous family Embttdit of the order Neutoptera, not 
before recorded in South Africa , and the curious parallelism of 
some coleopterous forms inhabiting the Cape and the Canary 
Islands, as exemplified by captures made by M A Raffray in 
the immediate vicinity of Cape Town M Kaffray lately dis- 
covered a species of Metophihalmus (family Lathridide), three 
sitecies of which are represented in the Canary Islands , he also 
discovered an eyeless species of Weevil (nov gen ), and another 
the eyes of which have only six facets These insects, belonging 
<0 the sub family CossoniiKf, are very closely allied to similar 
ones occurring in the Canary Islands, and which are also found 
in the extreme south of huropc Wollaston, as far back os 
1861, described a Colydid (gen Caisyphoda) from the Cape, 
belonging to n genus known at the time as occurring only at 
Madeira Another species was later on discovered in Abyssinia, 
It is a singular coincidence that both Co^syphodts and Meloph- 
thalmus should be discovered in such opposite directions Mr 
Reringuey thinks the true explanation is that the minute inserts 
of Africa have not yet been properl) collected, and that the 
genera mentioned will be found to have a larger area of 
distribution than at first imagined 

SiNi b the Liverpool Biological Committee transferred its 
headquarters to Port Erin, the station on Puffin Island has been 
worked by a committee of residents m North Wales, under the 
direction of Prof White, of Bangor The report for 1896 and 
1S97, which has recently appeared, shows that the Committee is 
extending its sphere of action to the study of the fauna and flora 
of the North Welsh Uttoral, as well as to the archicology of 
Puffin Island itself It contains papers by Prof Phillips on the 
brown seaweeds of Anglesey and Carnarvonshire, on an interest 
mg form of Ectoiarpus confeniotdes , and on a new variety of the 
alga Epuladta fiustra , by Mr Daniel A Jones, on the moss 
flora of the Harlech coast , by Prof White, on some fishes 
observed in the Menai Straits, and on Welsh fishery exhibits 
at the Imperial Institute , by Mr Harold Hughes, on excava- 
tions on Puffin Island , and a description, by Sit William 
Turner, of a skeleton recently discovered in the course of these 
excavations. 

Mr Bbrnard Quaritch has just issued a catalogue of 
many rare and valuable works on zoology offered for sale 

In addition to the usual bi monthly summary of current 
researches relatmg to zoology, botany, and micrMcopy, the 
journal of Iht Eoyal Muroscopical Society for August contains 
several short papers of special interest to microscopists. The 
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President, Mr E M. Nelson, contributes an article on the 
errors to be corrected in photographic lenses, and Mr P E 
Bertrand Jonrdain describes a new apochromalic objective 
constructed without the use of fluorite , a method of adjusting 
the sues of the coloured images yielded by the Cooke lens , and 
the construction of the pl.inar lens, and its use in low power 
photomicrography 

In his “ Electricity and Magnetism,” published at St Louis 
by the John L Rowland B'jok and Stationery Co , Prof 
Francis E Nipher gives a mathematical exposition of the 
fundamental principles of these subjects, for students who have 
commenced the calculus A second edition of the volume, 
revised and with additions, has lately appeared, and the elec 
trical engineer who is first of all a student, can acquire from it 
a sound knowledge of the machinery of mathematics, while the 
results may be safely applied to the work of designing electrical 
machinery 

Wt have received a copy of a statement, licing a report to the 
Lawes Agricultural Trust Committee, prejiared by Sir J Henry 
Colbert, h R S , on the origin, plan, and results of the field 
and other experiments conducted on the farm and in the 
laboratory of Sir John B Lawes, F R S Other evidence of 
the activity of the investigators at Rothamsled is afforded by 
three papers, which have come to us with Sir Henry Gilbert’s 
report, dealing with the growth of sugar beet and the 
manufacture of sugar in the United Kingdom , the valuation of 
the manures obtained in the consumption of foods for the 
production of milk , and, the Royal Commission on agricultural 
depression, and the valuation of unexhausted manures 

■k VOLUME of “Agricultural Statistics of British India, for 
the years 1892-93 to 1896-97,” compiled by the Statistical 
Bureau of the Government of India, has just been published 
From the immense amount of matenal therein contained, we 
note one or two points of interest concerning the progress of 
cultivation of tea, coffee, .md cinchona from 1885 to 1897 in 
British India and the native Slates In 1885 the number of 
acres upon which ten was cultivated was 283,92$, and the 
total production of tea was 71,525,977 lbs In 1896 the 
number of acres under lea was433,28o, and the total production 
was 156,426,054 lbs Coffee does not show the progressive 
increase of cultivation exemplified by tea In the year 1885 
the numlicr of acres under coffee was 237,457, and the yield 
34,959,295 lbs , but in 1896 the larger area of 289,084 acres 
only produced 26.086,902 lbs As to cinchona, the number of 
acres under cultivation, and the number of trees in jicrmanent 
plantations, have decreased since 1885, the quantity of liark 
collectedm 1896-97, viz 1,491,566 lbs , being the least obt.iined 
since 1889 

Thf third part of vol liv of the Quarterly Journal of the 
Grolo^cal Sonety has just been published l-rom the lai^e 
number of papers which are here printed, two or three are 
especially worthy of mention Mr T Codrington discusses 
the submerged Rock valleys in South Wales, Devon, and Corn- 
wall Mr fi W Harmer gives the results of a valuable series 
of borings which he has made with the object of arriving at a 
satisfactory conrlusion as to the relation of the Lenham Beds 
and the Coralline Crag Prof Bonney deals with the (,arnet 
Actinohlc schists on the southern side of the bl C.othard Pass 
Mr P A Bather elucidates the structural characters and 
affinities of Petalocrmus, and shows that its base is dicyclic and 
not monocyclic, as originally thought Moreover, axial canals, 
covering plates, the articular facet, and vanous minor structures 
are desenbed m this genus for the first time Miss G. L Elies’ 
exhaustive account of the Uraplolite fauna of the Skiddaw 
Slates confifm* the chief conclusions of Prof Nicholson and 
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Mr, Marr, though in several matters of detail difterent results 
are reached Other important papers complete «hat is a 
particularly interesting issue of the Jotmial 
Th« additions to the Zoological Society’s Gardens during the 
past week include two Maholi Galagos (Galago maAoK), a 
Bosch Bok (Tragtlaphus syfvatirus, i ), two Cape Zorillag 
(Ictonyx zottUa), a Hoary Snake (PseuJaspis cana), two Rough- 
keeled Snakes (Djsypel/ts scalia), twelve Crossed Snakes 
(Psainmaphis cruct/tr), two Kufcscent Snakes (Leptodt)a 
hotamlhria), two Smooth bellied Snakes (Homalosoma lutrtx), 
two Puff Adders (Bttts arutam) from Port Elizabeth, Cape 
Colony, presented by Mr J E Matcham , a hat tailed Sheep 
(Otj/s artes, <J, var ) from Cajie Colony, presented by the Hon 
Sir James Sivewright, K C M G ; an African Civet (f'tvena 
ewetta) from West Africa, presented by Lieut. Carroll and 

Major Arthur Fcsting , a (jannet (5«/o, sp inc ), captured 

at sea, presented by Captain Ernest W Burnett j two Alli- 
gators (Alltt^alor mijstiuppieiistx) from North America, pre 
sented by Mr O Moser, a Common Vijicr (Viptia betas), 
two Common Snakes ( British, presented 
Mr W F Blandfurd , twelve African Walking Fish (Pert- 
ophlhalmus boch euh n) from West Africa, presented by Dr H 
O Forbes ; a Reticulated Python (Python tetuiila/us) from 
Malacca, two Indian Pythons (Pi’/hon mo/aras) from India, 
de|xisitcd ; an Indi.in Chcsrotain (/ruga/uf memmna, d) from 
India, purchased ; a Bttrrhel Wild Sheep (Ovts burrhel, 9 ), 
born in the Gardens 


OC/Jl ASTRONOMICAL COLUMN 
Astronomicai OccuRRKNiKs IN Skpipmuer — 
Septembers i6h 44m to lyh 41m Occiiltation of 66 Arietis 
(mag 6 1 ) by the moon 

8 loh 52m to till 42m Occultation of DM 
3> 
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10 I4h 5m to I4h 30m Occultation of 79 Gemi- 
norum (mag 6 5) by the moon 
12 llh 27m Minimum of Algol (6 Persei) 

IS Venus Illuminated jKirtion of disc 0521 

Diameter 23" 2 

15. Mars Illuminated portion of disc 0880 
Diameter 6” 8 

15 8h lOm Minimum of Algol (fi Persei) 

17 Saturn Outer minor axis of outer ring, 16'' 43 
2; jh. .Mercury at greatest western elongation 
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21. 5h Venus at greatest eastern elongation 
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We Plhcr from an article in Za Nature, August 27, that M. 
Gautier, the well-known optician, is making good progress 
with the construction of the giant telescope intended for the 
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Great Exhibition at Pans in igco The aperture will be I 25 
metres (49 2 inches), and the focal length 60 metres (196 feet 
10 inches), while the estimated cosi is 1 ,400,000 francs An 
equatorial mounting and dome for such a gwantic instrument 
may well be considered impracticable, andT accordingly the 
telescope itself will be rigidly fixed in a horizontal position on 
supports of masonry, and will receive the light of the heavenly 
bodies after reflection from a movable plane mirror 2 metres m 
diameter The plane mirror is 13 inches thick, and weighs 
3600 kilogrammes ; and it is curious that of twelve discs cast 
for the purpose, the first one turned out to be the best. This 
has been m process of grinding for seven months, and is not 
yet finished 

There will be two objectives, one photographic and one 
visual, which will be easily interchangeable at will It is 
exjicrtcd that n magnifying power of 6000 will be usefully 
employed, and that occasionally a power of 10,000 may be 
used As the highe«t jxiwer available in the largest existing 
telescope does not exceed 4000, the new instrument, if it be 
the success that every one will wish, should have a wide field 
of usefulness 

A New Variahif Star —In Ast Nach , No 3512, Prof 
Ceraski, Director of the Moscow Observatory, announces the 
discovery, by Madame Ceraski, of a new variable star The 
variability was dettctid by a comparison of photographs, and 
has lieen confirmed by visual observations Its estimated 
position IS in R A 2ih 6 9m., Decl + 82“ 28' (1855) , that is, 
not far from 76 Draconis 1 he range of variation is not stated, 
but It IS nientioncd (hat on July 25 it was of the tenth 
magnitude 

Minor Met fork Radiants —In view of the lar(!e amount 
of attention which will proliably be directed to meteoric displays 
during the next few years, Mr llenning summaiiscs in Ast 
Nach , No 3513, the jwsitions of the radiant points of the 
minor showers visible during the principal meteoric epochs The 
catalogue comprises fifty radiants observable at each of the six 
periods corres^nding to the displays of Quadrantids, I, ) rids, 
Perseids, Orionids, Leonids and Geminids As the Andromedes 
fall near and between the I.ennids and Geminids, a separate list 
IS uniHctssary for this epoch It is seen from the table that 
some of the positions for radiants are almost the same at different 
epochs, and Mr Denning again draws attention to his conclusiotv 
that “certain radiants are actively maintained (though possibly 
with varying or inKrmittint intensity) over considtraUe intervals 
of time, during which their positions arc quite stationary among 
the stars ” The list will l>e invaluable to those who take up 
observations of shooting stars. 


r//E INIERNATIONAL CONGRE'^S Of 
ZOOLOGISTS. 

'THE fourth International Congress of Zoologists, under the 
patronage of H K 11 the Prince of Walts and the 
presidency of the Right Hon Sir John Lubbock, Bart, M.P., 
F R S , which met last week at Cambridge, may lie chronicled 
as a success, as well from the social as the scienlihc point of 
view The discussions were animated, the sectional papers of 
general interest, and the attendance was large and representative 
The seventy of the zoological discussions was relieved by 
frojuent socuil festivities, of which the reception at the Guildhall 
by the Mayor of Cambridge on Monday, and the ojven air party 
at the Botanic Gardens on Thursday afternoon, were especially 
noteworthy 

The Congress is a triennial one, and has already been held at 
Paris, Moscow and Leyden. This is the first occasion that 
the Congress has met on English soil, and it is gratifying to 
find that more members were in attendance last week than were 
present at any of the three preceding Congresses The pro- 
gramme for the week was drawn up in such a way that the 
topics of general interest were discussed in the mornings before 
the whole body of the members, while those of more limited 
interest were divided into four sections— (A) General Zoology, 
(B) Vertebrata, (C) Invertebrata, excepting Arthropoda, (D) 
Arthropods, and were read in the afternoons 
Tuesday, August 23 —Sir John Lubbock, m opening the 
Congress, expressed his regret at the absence through continued 
lU-heolth of Sir Willuim Flower, who, at the Leyden meeting 
in 1895 w«» “*de President-Elect for the present Congreu. 
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He then delivered the pretidenlial address, which was printed 
tH txtemo in our last week’s issue 

Profs. Milne-Edwards, Jentmk, Collett, Haeckel, von Graff, 
Hertwig, Marsh, Mitsukun, Salensky and Vaillani were elected 
Vice-Presidents; and Dr Hoek, Dr tiudow. Dr Plate and 
M Janet were elected Secretaries of the Sections The meeiing 
then proceeded to receive the reports of committees appointed 
at the third Congress to consider various matters of zoological 
importance. The committee oft zoological nomenclature, 
having been unable to come to a unanimous decision, applied 
for power to add to their number, which was granted The 
question of zoological nomenclature was, therefore, not discussed 
at the Congress, but was referred lack for consideration by the 
augmented committee Dr. P Hock announced, on behalf of 
another committee, that favourable arrangements were about to lie 
made with the international postal authorities for the transmission 
of animals and plants nut intended as merchandise 

In ihe afternoon, in Section A, Mr Stanley Gardiner read a 
paper on the “Building of Atolls,’’ suggesting that the depths 
at which corals and nullipores live is determined by the depth 
to which light can penetrate sea water, the food of cor.ds being 
derived entirely from the commensal alg.i The form of the 
atoll-reef was shown to be due to the continuous addition of 
marginal buttresses and the dissolution of the central |iarls In 
this, and in other respects, the author supports the theory of 
atoll-formation propounded by Sir John Murray Prof 
Mitsukun, discoursing on “ Zoological matters m Japan,” 
pointed out that the transition from comparative barlwrism to 
the present degree of scienlihc culture h.as not been as sudden 
as is generally supposed He quoted some scientific works 
published in Japan in the ninth century, and called attention to 
the foundation of Ihe Botanical Gardens of the University of 
Tokyo in i68t He gave an account of the zoological labor 
atones at Tokyo, and of the manne station which ha-s recently 
been erected near that town Prof Salensky read a pa|ier on 
“ Hctcroblasty,” by which name he designates the origin from 
different embryonic sources of organs, similar in position and 
function, in nearly related animals He ulductd as tsamples 
the development of the alimentary tract from Ihe ectoderm in 
insects , the development of the peribranchial cavities in buds 
and embryos of Ascidians, and the development of the heart in 
Ascidians and Vertebrates 

In Section B, Prof Milne hdwards read a piper on the 
*• Extinct Animals of Madagascar,” in which he referred to the 
valuable collections made by M (irandidier and Dr horsyth 
.Major He compared the .!• /•yarms with the Dmornt!, of New 
Zealand, and drew a iiarallel lictween the extinct launa of 
.Madagascar and that of the Australasian area 

Prof O C Marsh made a communication on the "Value 
of Type Specimens and the Importance of their Preservation,” 
dealing more especially with the extinct Vertebrata. He 
pointed out that the value of type specimens depends on the 
maturity of the animal and the state of preservation and com- 
pleteness of thejmrts Type specimens must show character 
istic features 'The association of fragments to supplement an 
incomplete type is a practice fraught with great danger of con 
fusion to subsc(]uent investigators. Pro). Marsh advocated 
depositing types in large endowed museums as affording better 
chances of safe preservation than local museums , and he 
regarded it as a wise regulation that type specimens should not 
be permitted to leave the museum in which they are deposited. 

Dr Van Bemmelen showed that in Ornithoi hynehus the 
temporal arch has two roots instead of one, a fact which sug- 
gests forcibly the articulation of Ihe-vnandible with a persistent 
quadrate, as in reptiles Prof, Seeley pointed out that the dis- 
covery had previously been made by himself 

Mr Graham Kerr described the habits and development of 
Ltpidestren, and exhibited a splendid collection of specimens 
which he collected during his recent stay in Paraguay 

In Section C, Prof. Plate gave an account of the “ Com- 
parative Anatomy of the Chitons,” showing that in these 
molluscs, generally believed to be the most primitive of existing 
Gastropods, there u a far greater diversity of internal organis- 
ation than might be suspected from their uniform appearance 
Prof. Plate alM described a newly discovered Protozoan which 
lives as a parasite in the mantle cavity of Chttam, Mr. £. S. 
Goodrich demonstrated the structure of the complex nephridial 
organs vrhich occur in the Polychcete worm Gfyctra, Mr. C K. 
Kousselet described a new method of preserving Rotifers in the 
extended condition, by narcotising them by the slow addition of 
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a weak solution of cocain, and then killing them b> a wtik lolu 
tion of osmic acid The specimens are best mounted in 
formol Some excellent specimens prepared in this way were 
exhibited 

In n paper read in Section D, on “ Some points m the cl, is 
xification of Insects,” Dr David Sharp pointed out tint m some 
insects the wings arc developed outside the body, while in thi 
others they <lo not appear at all, or are developed inside the 
body and arc subsequently everted , and ho claimed that m a 
classificalory scheme the perfection or imperfection of the 
metamorphosis should be subordinated to this feature He 
proposed, tberefoic, to divide the insects into four groups, the 
-tpleryi^la, (juitc wingless and in all ptohability descended 
from wingless iiiccstors, the Anapleryfota, winch, though wing 
less and parasitie, exhibit an acquired ametabolism is regard- 
the wings, the / xopterygota, in which the wings arc developed 
outside the laidy, and the Endop'ety^ota^ comprising ihe vast 
majority of existing hexapod insects, in which the uings de 
velop inside the btKly With reg.ird to the geologic d anlicpiily 
of the groups, there is evidence to show that the cxoplcrj golous 
insects are the most priiimive, they only extending as far back 
as the PaI.eoroic 

Mr M t Piepers summarised the results of his observations 
on the colours of insects in a pnjicr entitled “Lvoluiiun ol 
Colour in Lepidiiptera,” in which he coneludes that there his 
taken place, and is still in progress, a process of colour chmgi 
affecting not only the nielamorphosts of a given si>eeies, but .tlso 
the evoliilion of the speeies and genera of a lamilj He woiihl 
explain rolour ixilymorjihism as a phenomenon of arrcstation of 
this continuous evolution at varying siages, ami sexual colour 
difltrences as <lue to une-qual advances by the two sexes in ihe 
same direction The existing Pieride are, according to ihis 
view, evolved from a reddish ancestor With advancing 
evolution the colour has liecome paler , first orange, then 
yellow, and in the most highly evolved species a jiure white 
.\ll)ino specimens of a species normally yellow are ro be 
regarded as spoils which have advanced further in this evolu 
lion.ary scale thin the majority The progres.sion of colour- 
change IS not, however, the same in all (amtlies of Lepidoptera 
In some, for instance, the primitive* colour is led, and the 
successive stagis arc gradually darker, culminating in black 

A communication was also rend from M Burdage, giving the 
results of experiments made by him to determine the relation of 
the colour of the chrysalids of certain sjiecies of Lepidoptera to 
the colour of their environment The chrysalids of I'aptho 
dtmolent and /’ dtsparahs appeared to be completely in 
sensitive to the colour of their surroundings ; but the expert 
menter has witnessed distinct, though feeble, efforts to respond 
on the part of Atetla fha/ania, Euf'ota syiudottt, and Iianan 
ihrysxppHs The intensity of the light and thi brightness or 
dulnes.s of the surroundings appear to he more important factors 
than the actual colour of the latter The age of the chrys.alis 
also materially affects the result 

On Wedntiday morning a general mcetingof the Congress was 
held to discuss the position of the Sponges in the aniiiul king 
dom. Piof Vves Delage, in opening the discussion, proposed 
to confine his attention to the determination of the value* to be 
attached to the differences between the sponges and the 
Coelenterates, with the object of deciding whether the sponges 
ought to constitute a sulxiivision of the Ccelenterales or to 
stand apart from them as a separate phylum He dismissed 
shortly such features as the presence of collar cells and the 
absence, of neniatocysts, but laid special stress uwn the structure 
of the sponge larva and the relations of the parts of the 
blastula to Ihe permanent tissues of the adult He described 
how the sjionge blastula consisted in its upper part of small 
clear cells with flagella, and in its lower part of larger, granular, 
brownish cells destitute of flagella , and how the former layer, 
having the histological characters of ectoderm cells, have the 
development of an endoderm, lieinp invaginated into the interior 
of the other cells After mentioning recent experiments on the 
effect of salts of lithium and of varying temperatures on the 
mode of invagination of the blastula m Kchinodernis, he said 
he was inclined to regard the so called ectoderm as really an 
ectoderm, and the cells which resemble endoderm cells as really 
endodermal The sponges and Coelenterates run parallel in 
their development from the ovum to the blastula stage, but then 
take diverging courses He would advocate, therefore, the 
recognition of the sponges as a phylum disnnct from the 
Ccelenterales. 
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Prof Dela(;e was followed by Mr K A Minchin, who 
conimenced with an historical review of the subject After 
pointing out that the animal nature of sponges was not definitely 
established until the middle of the present century, he pro- 
ceeded to explain that the early theory that sjronges were 
Protozoa was aliandoned as soon as histological melhcKls im- 
proved, and It liecame known that sponges were composed of 
tissues, made up of differentiated cells Three views are, he 
said, at the present day advocated by different authorities 
(l) that sponges arc Calenterates , (2) that they are Metazoa, 
but not Oelentcrates , and (3) that sponges are not Metazoa, 
but constitute a phylum indejiendent of both the Protozoa and 
Metazoa The question might be attacked by two methods, 
the comparative anatomy of adult forms and the tracing of the 

f erm layers of the larva into the jiermanent tissues of the adult 
le then gave a minute account of the development of Clathrfna 
t/atha, based on his own researches, and indicated with the 
assistance of wall-diagrams the fate of the flagellatevl and the 
granular cells The conclusKin he arrived at was that the 
sjxinges esnriol lie considered as Cvelenterales , for, if the laivu 
of sponges and Oelenteratcs are assunied to corrcsjmnd, neither 
the architecture nor the comjxisitton of the avlults is m any way 
comparable, while if the comptirison is based on idult struc 
tures, then the larval development of sponges is altogether 
anomalous and dissimilar to any other knovvn tievelopmenl, 
since the ectoderm acquires an internal position and becomes 
surrounded by the endoderm 1 he evolution of the sponges 
from the Protozoa must therefore have licen quite mdeix.ndent 
of th.it of the Cdlenlerates , and it is probably in the dircclion 
of the Choanoflagcllate Protozoa that we must haik for the 
ancestral stock of the sponges, since collar cells are not known 
to exist except in these groujis In the discussion which 
followed. Prof H eckel expressed himself as still in favour of 
the cielenterate theory , Ur. Vosmaer re-grelted that lie had 
been asktd to speak, because it forced him into a confession of 
Ignorance regarding the point at issue , and Mr Saville Kent 
urged that the vexed problem of sponge afhnuics should I>e 
fairly approached from the protozoic as well as from the 
ctelenteratc basis The very fact of the possession m common 
by the sponges and by the Hagelliferous Protozoa of these very 
peculiariv modified cells, found nowhere else throughout the 
animal kingdom, suggested forcibly a close phylogenetic 
relationship Ixilwcen these two groups Prof bchulzc doubted 
whether the recent embryological discoveries were siiffieient to 
justify the removal of the sponges from the Coilcnlcrates 

In the afternoon in Section A, Prof Haeckel, in a paper 
entitled “ Phylogenetic Classification,” developed the principles 
which he had first enunciated in his “ General Morphology,” 
and more recently in his “ Sysiemaitc Phylogeny” (1896) He 
regarded the Verlehiales, Junuates, kihtnoHetm^, AU/lnus, 
CmJarta, ind 'iponge^ as true phyla (r <. inonophyletic groups, 
arising from a common stem), but grouped the Annelida with 
the Arthropoda in the phylum Ir/nu/a/a, and the Cestoda and 
Treniatoda with the Coelenlerata 

Prof von (,ralT then demonstrated with the aid of a large 
map ihe geographical disiribiilion of the land Planariaiis , and 
Mr (. C Bourne gave an account of the “Structure and 
Pormation of the Calcareous Skeleton 111 the Anthozon,” 
showing that the corallum of the madrepores is not formed by 
the calcification of ectoderm cells »« silti, but is a secretory 
product of the cells 

In Section B, Profs. Heymans and Van der Stricht gave an 
account of the ultimate ramifications of the nerves of AnH<hwAvs, 
which they had succeeded in tracing out by adopting the 
elaborate methods of staining which histologists have ol late 
years found lo yield such excellent results in the investigation 
of nervous tissues of mammals 

Prof Ewart exhibited by means of the lantern some photo 
graphs of the zebra horse hybnds which he has bred in his 
attempt to prove or disprove the theory of telegony. He 
descriDed the striping of the various species of zebra and of his 
hybrids, and showed that the latter do not closely resemble 
their sire, a Somali zebra, in the pattern of tbcir coat. The 
dams of three of Iheae hybrids have since borne foals 10 horses 
of their own bi(||«d, and one of these foals, now dead, is plainly 
stuped, the second faintly so, while the third shows no stnping 
at all Prof Ewart is not yet prepared to accept telegoiw as a 
scientifically established fact, since the colour markings of these 
foals might be explained on the hypothesis of “reversion " 

A papir on the “Tselze Disease in Mammals,” by Prof 
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Kanihack and Mr Durham, was read and illustrated by slides, 
showing the living hzematozoan and its relation to the blood 
corpuscles The rapid spread of the d.sease is due to the 
Tsetze fly carrying the organisms from infected ungulates to 
healthy ones as they pass through those deadly regions of 
Africa known as “ fly belts " The organisms cannot live in 
the blood more than three or four days, but reproduction is 
rapid, taking place m the lymphauc glands and the red 
marrow , and thus a plentiful supply is kept up until the host 
succumbs Death ap|)cars lo be due either to the fatal action 
of some toxin excreted by the organism, or to direct interference 
with the corpuscle forming organs of the hotly The mere 
presence of the organisms in the blond is not suflicient to cause 
death The authors have not been able to discover an^ means 
of securing immunity for domesticated animals , but, since the 
wild mammals of South Africa though frequently found to be 
infected do not die of the disease, they are sanguine of ultimate 
success in this direction 

Mr VV Saville Kent, who a few years ago showed that the 
lizard Chlamydosainus had a habit of frequently running about 
upon us hind legs, explained that the habit was not confined to 
this genus He had found it to he common to certain species 
of /guana, 7 upiuamhi And Masi/tsttis 

In Section C, Prof F V'ejdowsky brought forward some 
observations on the ova of Rhyuchelmis, substantiating the view 
expressed by him elsewhere, that the dynamic body known as 
the “cenirosome " originates by the dilTerenliation of the 
middle part of the “attraction sphere” of the prccctling 
division Prof Hickson gave a demonstration on themcdus.c oi 
A/illtpora, and Prof Pelseneer communicated two short papers 

In Section D, -M Ch Janet propounded a theory that in the 
head of insects parts belonging to six primitive segments can 
be recognised The anterior three are characterised by the 
protocerebrum, deiilocerebrum and Iritocerebrum respectively, 
and Ihe other three by the appendages — mandible, maxilla and 
Ubimn The antennm arc regarded by the author as belonging 
to ihe second segment These results arc based mainly upon 
a minute study ot the musculature of the head of the ant 

M A Dollfus discoursed on the geographical distribution of 
the Isopods of Northern Africa, M fc. Olivier gave a general 
account of the Lampyrid.i. of the Antilles , and Prof E 
Buuvier comniunicatea the results of his studies on the external 
characters of I'tnpatus 

On Tlirrrjrfryr morning, at the Guildhall, an interesting debate 
on the “ Origin of Mammali ” w.as opened by Prof Seeley, of 
London, and I’rof Osborn, of New \ ork Prof Seeley said 
that as the Ignanudont reptiles had been regarded as the 
ancestors of birds, so the 'Iheriodonl reptiles had been con- 
sidered the ancestors of mammals The discovery of the 
complete skeleton of J'areiasaurtu showed that TAeriedesmtis 
was not a mammal, as had l>een supposed , and in the same 
way, the discovery of the (lomphodont reptiles had necessitated 
the removal of Intylodon from the man mals to the reptiles 
I'areia^aurus, Duynodon and Cynogitailius showed dmerent 
affinities in different jvarts of the skeleton, and from the skull 
of the two former no indication couhl be inferred of the 
mammalian resemblances seen in olhtr parts of their skeletons 
The Anomodonlia appeared to show affinities with Ihe lower 
living reptiles as well as with more than one type of mammal 
The form of the brain if it were available would be evidence of 
affinity of some value, but the brain cavity of Anomodonts is 
imperfectly known, and there is no evidence that the brain 
filled It Prof Seeley invited comparison of the quadrate 
region of the skull in the Dicynodonts and C/rntthorhyuchus, 
but remarked on the absence of prepubic lames m the Anomo- 
dunls He showed that the Theriodont division of the Ano 
modonts approached the mammalia in the characters of the 
teeth and the very small size of the quadrate bone j while, on 
the other hand, they suggested affinities with the labyrinth 
(Mlonl reptiles in the presence of such cranial bones as the 
supratemporal, and of intercentra in the vertebrte Although 
the parts of the pectoral and pelvic girdles bore a close com- 
parison with those of the Monotremes, and although in many 
Theriodonts the skull was typically mammalian in form, the 
mandibular ramus never consisted of a single piece as in mam- 
mals The Anomodonts were not the parents of mammals, 
but a collateral and closely related group , and the common 
parent of both might be sought in rocks older than the Per- 
mian, perhaps in Silunan or Devonian strata. 

Prof Osborn said that in order to clear the ground for a 



September i, 1898] 


NA TURE 


427 


succeufiil attack upon the difficult problem of the orif>m of 
mammali it was necessary first to reject the hypothesis, brilliantly 
formulated by Huxley in 1880, of a genetic succession between 
Monotreme, Marsupial and Placental types, since this could not 
lie supported by either paleontology or comparative anatomy 
He explained the law of adaptive or functional radiation whereby 
mammals have repeatedly diverged from small unspecialised 
focal types into aquatic, arboreal, volant, herbivorous and 
carnivorous orders, and pointed out that the balance of evidence 
amon^ the mammals, as among the reptiles, is m favour of all 
aquatic types being secondarily evolved out of land types All 
carnivorous and herbivorous types were over sjiccialiscd, or in a 
cul de sac of development, so that it was probable that the 
Promamnial was a small terrestrial animal, either insectivorous 
or omnivorous in its habits There was abundant evidence that 
many of the small mammals of the Middle and Upper Jurassic 
were nut Marsupials, but insectivorous Placentals, fulfilling all 
the conditions required for the ancestry of the living Insectivora 
and the Creodonia, and, through the latter, of all the higher 
existing types of mammals, including man Ecaving the 
mammals, he remarked that the Theriodonts and I lomiihodonts 
were surprisingly Promammalian in type, and that we were 
strongly tempted to connect the latter division, which is 
herbivorous, directly with the herbivorous ^tonl>treme^ itid 
Multiluberculatcs The large size and high speriahs.»tion of 
these types was, however, opposed to this view In concluding 
he said that South Africa was at the present time a centre of the 
highest interest, and that for further developments of the 
problem of the origin of mammals we must probably look to the 
rich fauna of the Karoo beds 

In the discussion which followed. Prof Marsh said that the 
mammals themselves comprised so many different groups that it 
was a fair question whether all these had a comnion origin 
The supposed resemblance between the teeth of the Anoinodoiit 
reptiles and those of mammals was not confined to one group 
The estinot crocodile Notomchus recently founil in Patagonia 
has the three kinds of teeth well developed , and in the genus 
Tmeialofs, of the Dinosaurs, all the teeth have two roots — a 
supposed mammalian character , but no one had yet attempted 
to deriv’e the maminals from the Crocodiles or the Dinosaurs 
Prof Marsh declined to admit that any reptiles jxissess a true 
double condyle, since m the known forms the two parts are in 
contact below, forming essentially a single cordate condyle, as 
in some of theChelonia Again, all reptiles have a quadrate 
bone, which may lie small and partly enclosed in the s<|Usniosal, 
but never lost No known mammal has a true qu.adrate, and the 
attempts to identify that lame in the mammalian skull have not 
been successful Most important of all, the lower jaw of all reptiles 
is composed of several pieces, even the Anomodonts showing 
the sutures distinctly There was, ,said Prof Marsh, a great 
gulf lietwcen mammals and reptiles which it was at present diffi 
cult 1(1 bridge over I’rof Haeckel then spoke in high terms of 
the excellent paleontological work which was being carried on 
111 America, and the value of the recent discovery of annectent 
forms He was inclined to adhere to the view of the origin of 
all Placental mammals from Marsupials Mr V bed^wick 
said that no assistance could lie looked for in the direction of 
embryology, and in support of this statement showed that al- 
though we regard the horses as descended from pentvdaclyle 
ancestors, the embryos show no more details of limb structure 
than the adult , and that although birds are admitted to have 
lost their leelh in the process ol evolution, no rudiments of teeth 
are found in the embryo He referred to the profound modifi- 
cation of embryonic development which varying amounts of ) oik 
in the egg may cause , and he doubled whether any of the ex- 
tinct forms known to us ought to be considered as ancestors of 
existing forms He would like to see all the lines of the 
genealogical tree running down to the Pre Cambrian without 
joining Prof Hubrecht also spoke on behalf of the einhry 
ologists, and pointed out that the one great distinction between 
the Ichthyopsida on the one hand, and dhe Sauropsida and 
Mammalia on the other, was the presence of the amniotic 
envelope m embryos of the latter and Us absence in the former 
Our Ignorance of the development of the extinct forms prevented 
him from accepting the doctrine of descent as projxiunded by 
palieontologiBti He referred to Prof. Hills discovery of a 
definite deciduous placenta in Pctann/es, and tg the less com- 
plete placenta of Phascolantos, and concluded by expressing his 
doubts as to the intermediate position occupied by the Mar- 
supials between the -Mnnotremes and the Placental mammals 
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Prof Newton said that he took a more hopeful view of the 

S uestion than the last two speakers, and that he looked in the 
irection of comparative anatomy anil palaiontology, rather than 
embryology, for the solution of the problem of the “(frigin of 
Mammals ” 

In the afternoon at the Senate House the honorary degree of 
Doctor of Science was conferrerl on several members of the 
Congress and of the Congress of Physiologists The speeches 
delivered by the Public Orator ufaiii this occasion are printed 
at the end of this rejairt Prof Kowalevski, whom it was also 
proposed to honour, was unlortiinately prevented from attending 
the Congress 

A paper on “ Fishery Slalisties,” by Prof McIntosh, was 
read in Section B 

On Jriday nuirnmg, P.of Haeckel, di-coutsing on “The 
IHsccnt of Man," said that the monophyletic origin of all 
Mammalia from the Monolremata iipwanls u> Man is at present 
no more a vague hypothesis, but a |iosilively established fact 
All the living and extinct Mammalia which we know, are de- 
scended from one single vnecstral lorm, whiili lived in the 
Triassic or Pernmn jieriod , and this form nnisl bi dr rived from 
some Permian or perhaps CarlMiinfcroiis reptile (allied to the 
Progonosaiiria and Thcriodontia), and the hltcr from a Carbon- 
iferous Amplnbian (btegocephaha) These latter are descended 
from DcvoiiMn fishes, and these again from lower \erleljrales 
Much more dilhcult is the (lueslion of the origin of the great 
Vertebrate Stern, and Us dcsienl from liivertebrair s Hut these 
questions are not so important as the fail that Man ts a member 
of the Primate Order (Linne), and that all Primates descend 
from one (oniinon stem (Huxley) /oology may be proud to 
have proved this (act, based on the theories of Lamarck ( 18(39) 
and of Darwin (185(9) 

Prof Marey explained why the subject of animal locomotion 
could not be investigated from ihephjsiological standpoint only, 
but th.vt a minute study of comp.arAlive anatomy was also essen 
Hal He exhibited numerous inslanl ineous photographs of 

Mr W L Duckworth gave an ie( nunt of the anatomical 
resc.irches he is at presvnt making on the (lonlla and other 
Anthropoid tpes 

M L DuIhiis made some “Remarks on the brain cast of 
Pithtianthropus cteitUK ” He calltil attention to the scapho 
cephalic nature of the skull, and the consequent narrowness of 
the frontal region of the brain and Ih. strong iinpressiuns of the 
Ironlal ((involutions on the inlerior of the e.ilvariiiin ’1 he 
lulhor repudiated the suggestion that the skull was a micro- 
cephalic anomaly The femur which was found associated with 
the skull suggested Inivedtl locomotion, but there were indica 
tioiis in that lame of an arlaireal habit such as are not found in 
the human femur He showed how by comparison of human 
thigh bones with known corresponding Imtly weight he had 
estimated from the si/e of the femur of Pithtiaiilhropiis that 
Ks body weight must have lieen 70 to 75 kilos He then 
deduced the size of the whole brain (850 c c,) from that of the 
internal cast of the calvarium, and from this the weight of the 
brain (750 grams) Ills ultimate conclusion was that in 
a man, an anthropoid ape and a Ptlhtianl/irapiis of the same 
body weight, the brain of Pithecanthropus would be twice as 
large as that of the aja;, and half the si/e of that of the man 
In the afternoon in Section I’rof MacBride read .1 jiaper 
on the " Origin of Echinoderms ” I le jximled out that the type 
of larva common to the Asteroids, Ophiuroids, I chinoids, and 
Holothuroids probably represented a free swininiing bilateral 
ancestor of simple organisation 1 he mam object of Ins paper 
was to consider the transformation of the bilateral into the radial 
form Since the right water vascular rudiment remained small, 
a mam factor in the metamorphosis was the unetjual develop- 
ment of the two sides Where, as in Crinoids, a fixed stage 
succeeded the pelagic stage, bilateral symmetry ceased to be of 
importance to the animal , but a radial arrangement of external 
organa was advantageous, and hence incipient inequalities in the 
sides would be made use of to produce the radial arrangement 
Sir Herbert Maxwell then read a paper on “ Recent Legislation 
on Protection of Wild Birds in Great Britain," in which he 
pointed out that with regard to migratory birds the question of 
protection was of imernalional imixrrtancc, and he referred to 
the recent letters in '/he 7>w« complaining of the dinnnutiem 
in the number of swallows in our southern counties owing to 
their whiilesale slaughter in the south of France He discussed 
the relativt merits of absolute protection in certain areas, the 
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eaUbltkhment of a close time over the whole county, and the 
protection of the ej^, and concluded hy an account of the efforts 
of the Wild Birds Protection Society 

In Section B, Prof Hubrecht gave an account of his researches 
on the origin of red blood corpuscles in the placenta of Tarsias, 
and explained that ihe corpuscles are the liberated nucleoli of 
proliferating syncytia of the embryonic cpiblast The genesis 
of red corpuscles m the placenta had previously been described 
in the nbbit and bat , but the discovery had not been confirmed, 
and the fact was not credited The hgures already published 
by the opponents to the view now advocated show that the 
apiiearances presented in Prof Ifubrcchl’s slides had previously 
liecii seen But while these observers regjarded the imperfect 
corpuscles visible as undergoing disintegration. Prof Hubrecht 
considers them as m process of formation In the discussion 
which followed, Mr A Sedgwick pointed out the important 
bearing upon the phenomenon of telegony of this introduction 
into the maternal blood of corpuscles derived from embryonic 
tissue. Prof. Hubrecht, in replying to a question by Dr. 
Dadow, said that he still upheld the view that 'Jarstus should, 
on account of the peculiarity of us placenta, be semrated from 
the lemurs and included among the monkeys Prof Osborn 
exhibited photographs of a fossil Hyracoid from Ihe Ixiwer 
Pliocene of Samos The specimen consists of a fairly well pre- 
served skull contained in the Stuttgart Museum, and Prof 
Osborn proposes to name it Phahytax fraasn, after Prof Kraas, 
who handed over the specimen to him for description The 
skull IS of large sire, and is twice as long as that of Dendro- 
hyrax, the largest living hyrax The dental formula is com 
plete, VII r 3, c 1 , pm 4, m 3 The large median incisors are 
separated by a diastema from the other two, which are small 
and in continuous senes with the canine and pre molars The 
first tooth in the maxilla, identified by Prof Osborn as the 
canine, closely resembles in shape the anterior pre molar 
immediately behind it It has two roots and two cusps The 
zygoma appears to have been extremely short, and the infra 
orbital foramen is as far tiack as the fourth pre molar 

Prof Vaillant then described the minute structure of the 
dermal spines of the Apogonini and some other acanthopteryginn 

Prof Salensky read a paper on the development of the 
“ Ichthyopterygium.” After criticising the “ Archipterygium ’’ 
theory of Ciegenbaur and the views of Balfour and Dohrn, he 
explained that his own researches on the cartilages and muscles 
of larval specimens of the Sterlet {A > it/Aenu\) brought him in 
accord with the views of Mollier, and concUid^ that the serial 
rajs of the fin could be correlated with certain of the primitive 
body segmenls 

In Section C, a paper on the tapeworms of the Monotremes 
and Marsupials was communicated by Dr /schokke (Basel), 
who projiosed to create a new genus / inslmvia for the reception 
of the parasites of AcAidiia a.\v\ PeiameUs. MM Mesnit and 
Caullcry descrilied the discoveries marie by them on the poly 
morphism of the sedentary Polych.vte Dadecaffna (oneharum, 
and concluded with a discussion of the phenomenon of “ ^pi 
toquie ' in Annelid worms generally Six other short papers 
were also read 

On Saturday morning, at a general meeting convened at the 
Duildhall, it was decided that Ihe fifth Congress, in 1901, 
should be held in Germany , the selection of the town and the 
president to be left to the Crennan Zoological Society, acting in 
conjunction with the Permanent Commiltee of the Zoological 
Congress at Pans 

The following speeches were delivered by the Public Orator, 
Dr Sandys, fellow and Tutor of St John’s College, in 
presenting to the Vice Chancellor the several representatives of 
the International Congresses of Zoology and Physiology, on 
whom honorary degrees were conferred on August 25 

(r) In ipso limine laudis nostrae nihil auspicatius arbitramur, 
quam tot viros, de loologiae et physiologiae studiis bene meritos, 
a tot orbis terrarum rartibus ad nos advectos, Academiae 
nomine lubere salvere. Dum omnibus Colley nostra, omnibus 
etiam corda nostra pandimus, unura certe ammo prope fraterno 
contemplamur, t^ a fratribus nostris transmarinis ad nos 
transiinsvus, cordis nraescrtim de motu reciproco et ohm et 
nu^r plurima protullt. Idem in musculorum et “nervorum” 
(ut -*01001) physiologiam multum inquismt, neque psychologiae 
provii^m vicinam inexploratam reliquit Iluius imprimis 
l»x*|^o et auctoritate factum est, ui etiam trans aequor 
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Atlanticum physiologiae studia nunc maxime floreant, utque 
matns almae Cantabngiensis filia transmarma, nomine eodem 
nuncupata, studiorum lUorum sedes lanipndem constituta sit. 

Duco ad VOS Henricum Pickerini. Bowditch 

(2) E Germanis quidam ormndus, partris lucundi filius, 
laudem ideo maximam est adeptus, quia, Italiae in litore hospi. 
tali, orbis terrarum in sinu amoenissimo, vivanum Oceani 
spoliis reservatum gentibus patcfccit, quod quasi aquarum 
castellum appellnvenm, unde tfoctrinae rivuli in omnes terras 
late diffluxerunt. Vivam dims conditorem inter hospites nostros 
dm numeravimus ; eidem alumnos nostros ammo laeto com- 
mendavimus , ab eodem scientia varia instructos ammo grato 
rursus accepimus Ipse animaUum in partu praesertim ex 
plnrando larairis immensi prodigus, neque minorem quam in 
vivario illo condendo fortitudinem ostendit, net^ue fortunam 
minus prosperam expertus est Per totam certe vitam feliciter 
confirmavit verba ab ipso Plinio, historiae iiaturahs auctore 
locuplctissimo, vitae suae in die novissinio prope Neapolim 
promintiata — “ fortes fortuna luvat ” 

Duco ad VOS ANTONItivt DOHRN 

(3) Gallorum e gente insigni, non vicinitatis tantum vinculis 
nobiscum coniuncta, ad litora nostra advectum salutamus, patris 
doctrina multiplici omati filium, quern ipsum taluini conventuuin 
non iiiodo pracsidem primum sed etiam auctorem principem 
atque adeo patrem nominaveriin Avium in scientia dm versatus, 
etiam ex ipsis saxis avium formas latcntes quam sollerter elicuit , 
rerum naturae museo maximo inter Parisienses praepositus, 
navium liene nominatarum auxilio, etiam Occam ipsius e pro- 
fundo rertiin naturae verilatem quam feliciter extraxit Quid 
non potuit rerum naturae,— quid non potuit veritatis amor f 

“ Merses profuiido, pulchrior evemt ” 

Duco ad VOS ALfHONsuM Mil ne Edwards 

(4) Iialiam, ohm scientianim matrein, laetamur nunc quoque 
fihis physiologiae de scientia praeclare mentis ^loriari Ununi 
ex eis hodie salutamus, in Academia Papiensi Ticini prope iipam 
posila, pathologiae professorem insignem, vinim etiam in eis 
quae oculorum aciem fugiunt obscrvandis perspicacissimuin 
Idem duos praesertim ob causas m honore merito habetur 
primum, quod in corpore humane fila quaedam tenuissinu 
sensibus motibusque transferendis mimstrantia, argenti auxilio 
per ambages subs inextricabiles cxploramla et observation! 
subtilion praepnranda esse docuit , deinde, quod in sanguine 
humane parasitis quibusdam diligentcr indagatis et inter sese 
separatiB, avris {lestileiiliam propulsare, febrium cohortes pro- 
lligare audacter aggressus est Camilli mortem pestilentia 
absumpti Caniilbis alter ultiis est. 

Duplex certe honos viro in uno conspicitur, Camm 10 Gou.i 

(5) Germania ad nos niisit non modo mans animahum 
minutorum mvesligatorem mdefessum, sed etiam opens 
immvnsi conditorem audacem, m quo ammalium omnium 
ortum ab origine ultima indagare est conatus. Ergo Caroh 
Darwimi, alumni nostri magm, praedicatorem inter Germanos 
magnum salutamus Salutamus etiam virum, qui in ipisa 
rerum omnium originc recordatus omnia muta mansisse, “ donee 
verba, quibus voces sensusque nutarem, nominaque invenere,” 
idem in ipsa ammalium origine cxploranda ob earn inter alias 
causam laudatur, quod, lugemo vivido praeditus, tot nomina 
nova invcnerit, — quod totiens (ut Horati verbis denuo utar) 
" sermoneni patriuin ditaverit et nova rerum nomina protulerit ” 

Duco ad VOS virum quern nominate satis est, EknBstum 
Haeckbu 

(6) Vir Batavorum inter rura gemo felicissimo natus, omnium 
corda ad sese allexit, Europae gentium prope omnium hnguas 
sibi vindicavit, Occam denique mnnstra (ut ita dicam) minu- 
tissima et tenuissima, quae Nemertta nominantur, accuratlssime 
investiganda sibi sumpsit Ilia vero nionstra, si poetls Craecis 
licet credere, satis antiqua el memuratu satis digna esse constat 
Scilicet ipse Nereus erat srnitpriis rt mo) l|iriai, Proteus autem 
'fipur &Aiss yriiitprlit Sed haec utcumque sunt, in laudando 
viro, qui mans monstra ilia forma multiplici praedita veracissime 
descripsit, nihil est facilius quam vera dicere, nihil lucundius 
quam (ut Homeri verbis utar) rtifutpria nvUifoaSm 

Duco ad VOS Ambrosium Arnoldum Willilmum 
Hubrecht. 

(7) Instltuto Lipsiensi physiologiae studiosi quantum ubique 
delieant, doctissimo cuique satis notum Inatituti illius praesidis 
ohm adiutor egregius, postea Boruuiae, nupet Helvetiae in 
capite physiolc^iam professut est ; physiologiae ^aufiutra 
physicis praesertim rotionibus explicate conatus est ; adhlbito 
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denique instrumeiKorum autilio, quae ipse aut primus inrenerat 
aut in melius mutaverat, multa accuratius invest igavit, mulla 
prius ignota patefecit, in regionea novas scientiae suae ternimos 
feliciter propligavit Ob imperil tanti fines tarn late propagates 
lauream nostrum victon (clici libenter decerntmus 

Duco a<l VOS Hugosem Kronkcker 

(8) In provincia Palatina physiologiae professor Henlelber 
gensis abhinc annos plus quam Iriginta corjioris cellularuin in 
protoplasmate disputandi matenem satis amplain insenit , 
abhinc annos plus quam viginti de forma “nervorum” in 
musculos desinentium multum conscripsit , abhinc annos 
decern coram Societate Regia Londinensi de ea physiologiae 
provincia disseruit, in qua vitae suae quasi tabernaculum 
posuerat. Qiii totiens unumquodque duorum lustrorum siiatium 
laboribus suis luculenter illustravit, quasi regulam vitae llora 
tianum illud videtur sumpsisse — 



Ergo etiam in )iuslenim intra decern annus spiramus physio- 
logiae e provincia chemica fore ut taliuni vironiin victoriislaiirus 
plurimae referantur 

Duco ad VOS Wit i Ei MUM Kuhnk 

(9) Oalliae ev Collegio I’arisiensi laetamur adesse hodie his 
tonae naturahs professorem illustrem, qui, apparatu exquisito 
adhibito, physiologiae quaestiones physicarum ratioiuim ope 
lotiens expheavit Idem non modo cordis palpitationem 
alternam, sanguinis cursum continuum, musculorum deniipic 
contractionem jienitus exploravil, sed etiam aniiiialium com 
plurium motiis varies lucis ipsius auxilio feliciter illustravit 
Tahum virorum dignitatem contemplata, Universitas nostra non 
sine superbia quadam etiam in hunc virum quadrarc cunfitebitur 
verlia ilia conioediae Oallicae eeleberrimae in extreme posila — 
“ dignus, digiius est intrare in nostro docto corpore ” 

Novem virorum insigniuin seriem, non Senatus tantiim nostri 
praecomo dignatam, sed etiam collegaruni suuriim omnium 
plausu comprnbalam, claiidit hodte professor illusiris, 
SrspHANi's lui ms Marky 

Prof Kowalevshy, the distinguished Professor of /oology 
in the Imperial University of St Petersburg, was unfortunately 
prevented from being present to receive the honorary degree of 
Doctor in Science, which it had been proposed to confer on 
him. In introducing the nine recipients of honorary degrees 
who were present, the Public Orator adopted the reformed 
pronunciation of Latin , and his speeches were accoidingly 
readily understoud and appreciated by the great concourse of 
international visitors in the Senate House 


EXPERIMENTS WITH THE TELEPHONE’^ 
17 ARLY estimates of the minimum current of suitable fre 
quency audible in the telephone having led to results 
difficult of reconciliation with the theory of the instrument, 
experiments were undertaken to clear up the question The 
currents were induced in a cod of known construction, cither 
by n revolving magnet of known magnetic moment, or by a 
magnetised tuning fork vibrating through a measured arc The 
connection with the telephone was completed through a resist 
ance which was gradually increased until the residual current 
was but just easily audible. For a frequency of 512 the current 
was found to be 7 x lo"* amp<lrea;(the details are given in Phil 
Mag , vol xxxviii p aSs, 1894) This is a much les.s degree 
of sensitiveness than was claim^ by the earlier observers, but it 
IS more in harmony with what migl>t,J?e expected upon theoretical 
grounds 

In order to illustrate before an audience these and other 
experunents requiring the use of a telephone, a combination of 
that instrument with a sensitive flame was introduced The ga.s, 
at a pressure less than that of the ordinary supply, issues from a 
pin-hole burner (the diameter of the pm hole maybe o 03") into 
a cavity from which air is excluded (see Fig l) Above the 
cavity and iramethately over the burner, is mounted a brass 
lube, somewhat contracted at the top where ignition first occurs 
(Camb. Proc., vol iv p 17, 1880) In this arrangement the 
flame is in strictness only an indicator, the really sensitive organ 
being the jet of gas moving within the cavity and surroundea by 
a similar atmospnere When the pressure is not too high, and 
the jet IS protected from sound, the flame is rather tall and burns 
> A diacooiM delivered *t the Royal Insliluiion, on June to, by the 
Right Hon Lord Rayleigh, F R S 
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iluish Under the influence of sound of ■.uitable piuh ihe Jet 
B dispersed At first the flame falls, becoming for ,i moment 
almost invisible ; afterwards it assumes a more smoky and 
luminous appearance, easily distinguish.iblc from the unexcited 

When the sounds to be observed come through the air, they 
fiiiil access by a diaphragm of tissue paper with which the ciiv ity 
IS faced This serves to admit vibration while sufficiently ex 
eluding air To get the litst results the gas pressure must be 
suady, and be carefully ndiiistcd to the maximum (alxml i inch) 
at which the flame remains undisturbed \ hiss from the mouth 
then brings about the Iransformatinn, while a clap of the hands 
or the suddin crackling of a piece of paper often 


tinclioii, especially s. 



in after the flame has 

When the vibrations I 
are eleitrieal, the telep 
place of Ihe disc • 




ndicated 




plied, for instance, to a Hughes’ 
duetmn boliiiee, the apjiar.ilus failed 
to indicali with certainly the intrnduc 
tion of a shiUmg into one of the 
eiqis, tnd the performance, such as 
U was, seemed to deteriorate vficr a 
few mimiles’ e\|)erimenliiig ,\t this 
stage an observation was made which 
ullimitely uHorded a elue to the 
.immialous behaviour It was found 
that the telephone became dewed 
At first It seemed incredthle that 
thus could come from the w vter of 
combustion, seeing ihit the lowest 
if the flame was many inches 
iigher But desieeelion of the gas 
on its way to the iiozrlc vi is no 
remedy, and it was soon afterwards 
observed that no dewing ensueel if 
the flame were all the while under 
excitation, either from excess of pres 
sure or from the aclion of sound 
1 he dewing was thus connected 
Fk, I with the uiujiiileil condition Even- 

tually It .ippearcd that the (lame in 
this Condition, though .apparently filling up the aperture from 
which It issues, was ncvcilhclcss surrounded by a descending 
current of air carrying with it a part of the moislute of com- 
Imstioii The deposition of dew upon the nozrle was thus 
presumably the source of the trouble, and a remedy w is found 
in keeping the no//le warm hy means of a stout copper wire 
(not shown) conducting heat downwards (tom the hot tulK above 
The existence of the downward current could tie made evident 
to private olvscrvation 111 various ways, perhaps most easily by 
projecting little scraps of tinder into the fl.ime, whereupon 
bright sjiarks were seen to pass rapiilly downwards In this 
form the experiment could not he shown loan audience, hut the 
nutter was illustrated with the aid of a very delicate ether 
manometer devised by Prof Dtwar This was connected with 
the up|ier part of the brass tulx by means of a snull lateul 
perforation just below the root of the fl.ime The influence of 
sound and consequent passage of the flame from the unexcited 
to the excited condition wa-s readily shown by llie in.anometcr, 
the pressure indicated being less in the former state of things 
The downward current is evidently closely associ.vted with the 
change of appearance presented by the flame In the excited 
state the gas issues at the large aperture alxive as from a reservoir 
at very low pressure. The unexcited flame rises higher, and 
must issue at a greater speed, carrying with it not only the 
material supplied from the nozzle, and constituting the original 
jet, but also some of the gaseous atmosphere in the cavity sur- 
rounding it The downward draught ttius apiveats necessary in 
order to equalise the total issue from the upixjr aperture m thp 


oduction of a threepenny piece 11 
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Hughes' induction balance was made evident, the source of 
current being three Leclanchi cells, and the interrupter being of 
the scraping contact type actuated by clockwork 

Among other experiments was shown one to prove that in 
certain cases the parts into which a rapidly alternating electric 
current is divided may be greater than the whole (see /*A«/ Mai ; , 
vol xxii p 496, 1886) The divided circuit was formed from 
the three wires with which, side by side, a large flat coll is 
wound One branch is formed by two of these wires connected 
in scries, the other (in parallel with the first), by the third wire 
Steady currents would traverse all three wires in the same 
direction But the rapidly periodic currents from the interrupter 
distribute themselves so as to make the self induction, and con 
sequently the magnetic field, a minimum , and this is effected 
by the assumption of opposite values in the two branches, the 
ratio of currents being as 2 - I On the same scale the total 

or main current is 4- i It was shown by meansof the telephone 
and Hame that the current in one branch was about the same 
(arithmetically) os in the main, and that the current in the other 
branch was much greater 


THE STOCKHOLM MEETING OF THE IRON 
AND STEEL INSTITUTE 
’T’HK autumn meeting of the Iron and Steel Institute, held at 
Stockholm on August 26 and 27, under the presidency of 
Mr E P Martin, of Howlais, was a most successful one An 
influential leception committee, including the (jovernor (jeneral 
of Stockholm and all the leading men in the iron industry, 
entertained the members with lavish hospitality The King of 
Sweden invited the members to supper at his Palace, ami 
attended the meeting in [lerson 

The meetings were held at the House of Lords, .1 hne building 
erected in 1648, and were largely attended Addresses of 
welcome were given, and the President announced that Prof 
W t Roberts Austen, C B , K R S , had been unanimously 
chosen to succeed him as President 

No less than eleven papers were on the jirogramine The 
first patter read was by Mr K Akerman, Director General 
of the iJoard of Trade, on the development of ihc bwedish 
iron industry He traced the history of the industry from 
the earliest times, ami showed the influence exerted by the 
chemists Scheele and Bcrrelius on metallurgy The Swedish 
production last year comprised 518,197 tons of pig iron, 189,632 
ions of wrought iron, 107,679 tons of lUsscmer ingots, and 
164,836 Ions of oiten hearth ingots 

Prof G Nordenstrum read a paper clescribing the rhar.scter 
istic features of Swedish iron ore mining He be-gan with an 
account of the geology of the country, and then discussed the 
geographical distribution of the iron ores, their mode of occur- 
rence, composition, mining and production The total 
production last 5 tar was 2,086,119 tons Much of the (lajicr 
was devoted to the u«e of magnetic instruments in exploring for 
iron ore, a subject previously treated by Mr B II Brough in a 
paper read before the Institute in 1887 

Mr C P Sandberg s paper on the danger of using too hard 
rails, contained the results of exiierience on the Swedish rail 
ways lie considered that it is preferable to adopt a heavier 
weight of rail of moderate hardness, rather than to try to remedy 
the deficiency in weight of rails onginally used by now resorting 
to a dangerous hardness of rail of the same section 

Mr A Greiner, director of Cockerill’s works at Seraing, 
comraumcateil, as a supplement to the paper he read in May, 
the results of experiments by Mr A VVilj with a simplex 
motor, using blast furnace gas The results were highly 
satisfactory, showing that the working of the 200 horse power 
engine is very economical and as regular as that of a steam 
engine The dust in the gas is in no way injurious to its 
continuous operation 

Mr. H. I^ndbohm, of the Geological Survey of Sweden, 
described the iron ore d^sits of Kiirunavaara and Luoiisavaara, 
the largest dejfpsits in Swedish I^apland. The ore occurs in 
bed like masses in porphyry It is very nch, and the author 
estimates that there is ateve the level of the lake at Kiirunavaara 
at 5,000,000 tons, and at Luossavoara 18,000,000. The situation 
■of the beds within the Arctic circle at 67° 50' north tat. renders 
them inaccessible. A rulway, now m course of construction, from 
the Gulf of Bothnia to Ofoten, will give access to these deposits 
and furnish a most important source of iron ore supply. 

Mr J E. Stead supplemented the important paper on the 


crystalline structure of iron by presenting further facts bearing 
upon the brittleness produced in soft steel by annealing The 
must important point established is that phosphorus must not 
exceed o oS per cent 

The paper on the micro chemistry of cementation, read by 
Prof J O Arnold, was of special interest as giving a detailed 
description of the effect of cementation on the brands of iron 
sent by Sweden to England 

Mr G R Johnson, of Embreville, Tennessee, contributed a 
paper on the action of metalloids on cast iron He insisted that 
fiiundrymen in buying iron should require analysis as well as 
fracture, for it is impossible to judge of the composition of an 
iron merely by looking at it 

Prof W C Roberts Austen discussed the action of the pro 
jectile and of the explosives on the tubes of steel guns, showing 
the interesting results obtained by an examination of the bores 
of corroded guns by the aid of micro photography An interest 
mg discussion followed the reading nf the paper, a noteworthy 
contribiition being supplied by Mr Nordenfeldt 

The two other papeis on the list were taken as read Baron 
H Jilptiier applied thi dan as to the thermal relations of iron 
carbon alloys contained in Prof Roberls-Ansteii’s fourth Report 
to the Alloys Research Coiniiiittee of the Instilutiun of Me- 
chanical Engineers, to correcting Ihc conclusions expressed in 
his paper on the solution theory of iron and steel read last May 
Ami Prof E I) Campbell, of the University of Michigan, 
described some further experiments made by him on the diflusion 
of sulphnlcs through slot I 

The usual voles of thanks were given, and the meeting 
terminated 

An elahiiriite programme of excursions was arranged Various 
works in Sloekholm were visited Be fore the meeting a limited 
number of memlars visileil ihi remarkabli iron mines of the 
Arctic Circle, and after the meeting there were two excursions 
occupying several days one to the ironworks of Domnxrfvel, 
llofors, Sandviken, and the mines of Gringesberg, halun, and 
Dannemora , and the other to the ironworks of Iax. 4, Degerfors, 
Bofors, Uddcholm and Storfors, and to the T’ersberg iron mine 
All the arrangements were most satisfactory, and great credit 
IS due to the Hon Secretary of the Reception Committee, Mr 
1 C Kjelibcrg .ind to Mr Brough, the Secretary of the 
Institute 


THE OLD REDS OF THE AMU DARIA 


much debated question as to the old beils of the Amu daria It 
written by the mining engineer, A M Konshin, and con 
ns a geological map showing the extension of the Pliocene 
and modern Cispian deposits, as well as of the I/iess and the 
fluviatile deposits m Ihc Transcaspian region, and a number of 
drawings of dunes and bat khans (of aeolic origin), and small 
plans of the Usboi and the Ungiis (supjxised old beds of the 

When the Transcaspian region was first opened to scientific 
exploration it was generally believed that the ravine which runs 
from I-ake Aral to the Caspian Sea, the Uxboi, as well as the 
Unjjus and the Kelif U/boi, represent old beds of the Amu, 
which, continually shifting its tied towards the right, ran 
successively at the foot of the Kopet dagh, then across the 
Karakiim desert, and finally, after having taken to its present 
bed, sent a branch towards the Caspian S^ea along what is now 
known as the Uxboi This hypothesis has still a fervent 
adherent in Baron Kaullxirs A further exploration of this 
region, which was made in 1883, proved, however, that the 
Urboi has not the characters of an old river bed, and that 
in Post Pliocene times the Caspian Sea sent a broad gulf 
eastwards, into what is now the Karakum desert. The Ungus, 
which crosses this desert, is also not an old bed but an escarp- 
ment by which the Pliocene clays of the Karakum Plateau fall 
towards the lower lying Post- Pliocene Karakum Sands. Con- 
sequently, two hypotheses are now in presence One of them, 
supports by M Konshin, is that a ^tf of the Caspian stretched 
IS far eastwards as the longitude of Merv, sending in its western 
part a branch northwards, along the Uzboi, as far as the 

Contribution to the Quettion relative t< 


NO. 1505, VOL. 58] 



Septemher I, 1898] 


NATURE 


431 


Sarykfttnysh lakes When this gulf began to Jekiccate, the Amu 
be(^n to flow northwards, in its present bed The other hypo 
thesis, developed with great skill by M. Obruchcff (“The 
Transcaspian Lowlands,” 1890), is that the Karakum guff 
existed and received the Amu with its trilnitaries, the Murghab 
and the Tejen ; when the gulf began to desiccate the Amu con 
tinned to flow that way and entered the Caspian, and only later 
began to flow northwards, sending a branch along the Uxboi 
In his new volume M Konshin discusses this hypothesis in 
detail, and gives his arguments in favour of hisown views ilis 
chief arguments are, first, that the Caspian shells, belonging to 
species now living in that sea {Vreissena, Hydrobm, Nereltna, 
and / Uhoghphus), are found in the southern parts of the Uzboi, 
uncovered by deposits of fluviatile origin, as also at the western 
entrance of the Karakum Culf, where they are found at 
elevations of from 140 feet to (at least) 175 feet, and occasionally 
280 feet, above the present level of the Caspian , and next, that 
the Karakum Sands bear no traces of fluviatile deposits or of 
the levelling action of water which would lie apparent in case 
the Karakum Gulf had harboured a river after Us desiccation 
The hillocks, 150 feet to 250 feet high, which cover these sands, 
are marine dunes, and the elongated depressions hllcd with 
salt water which are considered ns indicative of old 

nver beds, have nowhere the regulanty which old river beds 
would be possessed of They are traces of a retreated sea 
It IS evident that further exploration is wanted , but it must be 
acknowledged ihat the absence of river deposits in the Karakum 
Sands militates in favour of M Konshin’s views 1“ K 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

I’ROb K B OwKNs, of the Nebraska University, has been 
appointed to the McDonald chair of Electrical Engineering in the 
McGill University, Montreal 

The follow mg appointments have been made in the School 
of Agriculture, Ghizeh, Egypt — Senior Professor of Agriculture, 
Mr H J Monson Itciurcr on agriculture and horticulture at 
the 1 orkshire Collige, Leeds , Junior Professor of Agriculture, 
Mr Andrew Linton, B Sc (Hons ), Durham University 

The 1898 99 programme of technological examinations con 
ducted by the City and Guilds of laindon Institute has just 
been published by Messrs Whittaker and Co The contents 
comprise syllabuses of the seventy subjects in which examin- 
ations are held, and co|)ies ol the pajvers set at this year’s 
examinations At the end of the sylkebus of each subject is a 
list of works of reference, which must prove of great service to 
both teachers and students 

The doctor, lies conferred by umversitus in the United 
States in 1897 arc classified in 6 uenit., with the view to com 
paring the tendency of the work of the students It is pointed 
out that the American university is definitely a place lor 
research, where both teachers and students arc engaged in 
research or m learning ihe methorls of rcseirch The results 
of the work of the students is, therefore, in large measure 
summarised by the theses for the doctorate, and it is interesting 
to know what is the outcome of the past year's research It 
appears from the classified list referred to that eighteen 
leading universities conferred the Ph D degree on 234 
candidates Of this total number, no less than 105 degrees 
were conferred for scientific theses The Humanities came 
next with 91 degrees, while History and Economics numbered 
only 38 degrees 

The reports of inspectors on schools and classes under the 
Department of Science and Art, contained in the forty-fifth 
annual report of the Department, show that the teaching of 
science in the Government schools is undergoing distinct im- 
prrivcment In the schools of science inspection has entirety 
taken the place of examination, at anv rate in the elementary 
course, and this, by relieving the teacher of the strain entailed 
by preparation for examination at a prescribed date, has tended 
to sounder and more satisfactory work. It is being gradually 
reahsed that a school of science should be characterised more 
by a systematic course of study than b^ the mere possession of 
laboratories and apparatus. In classes in physics and chemistry 
a decided improvement in the methods of teaching is reported. 
Apparatus u more freely used than formerly, thh’teachmg is less 
mechanical, and merea^ attention is being given to practical 
work. ‘There can be no doubt that the practical instruction in | 
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these and other science subjects adds enormously to the value of 
the theoretical lessons, and it is to lie hoped that the number of 
schools arranging for such work will increase year by year 
The coordination of the work of the class room and laborator 
was Ihe subject of a paper read by Prof Gietono Lanza, Pro 
fessor of .Xnphetl Mechanics, Massachusetts Institute of Tech- 
nology, at the recent annual meeting of the American Society for 
the Promotion of Engintenng Educatio n Prof Lanza insistetl 
that pure science and literature should not be neglected 111 an 
engineering education, and he pointed out that to impart to the 
student a thorough mastery of scientihc principles far outweighs 
in importance anything else that can be done for him, and 
this IS the chief function of an engineering course The 
class room work forms the basis of the course , and the labor- 
atory work, to serve its purpose, must be based upon the class- 
room work which has preceded it, must be thoroughly co 
ordinated with it, and must be made to depend upon it, to use 
It, and |o serve as an aid to illustrate the principles involved 
The functions of the engineering lalxiratory arc partly to em- 
phasise and illustrate the work of the class-room, partly to drill 
the students in performing carefully and accurately such ex- 
lierimental work .as they are liable to he called upon to jierform 
in the practice of their professions, and jiartly to teach them to 
carry <m experimental investigation In onler to (ulhl these 
purposes there should be an intimate relation between llie class- 
reaim and the laboratory work, and the student should he made 
to work up the results o( the tests in the light of what he has 
learned in the class room Prof Lanza concluded by expressing 
the view that any organisation which does not tend lo preserve 
the most intimate relation between the two, is not for the best 
interests of the student and should not exist 


SCIENIIFIC SERIAL 

Bullettn of the tmeruan Malhinutlical SociLly, vol iv 
No 10, July --The structure of ihe liypoabelean groups, by 
Dr L h Dickson, gives a marked simplification filth in the 
general conceptions and in the detailed developments of the 
theory of the two hypoabelian groups of forilin and of the 
author’s generalisation (“ the first hypoabeli.an group general- 
ised,” Q J of Malhemalu\, 1898), lo the Galois held of order 
2" of the first group It is important, for the generalisation, to 
give these groups an abstract definition independent of the theory 
of“exposanls d’^change,” by moans of which [otdan derived 
them The crucial |>oinl 111 the simplified treatment lies in 
the discovery of the < xplicit relations 

2 a"i' »>, 2 “a '« * + «'i ^ i8'i + Vi h «'i = 

s.alished by the subslitulnms of the simple sub groups/ and /,, 
respectively, but ruling out the remaining substitutions of the 
total hypiabelian groups O iiid ( 7 ^ The |iaper was read in 
abstract at the Chicago meelmg, April 9 —The following 
five |Mi>crs were read at the meeting of the Society held on 
Al>ril 30 (for an account of five other jiapers read at the same 
meeting, see vol Iviii No 1500, p 310) —On the Hamilton 
groups, by Dr G A Miller Dedckmd’s delmilion of such a 
group isihat it isanon Aliclian group, all of whose sub groups are 
self-conjugate If the order of such a crou|) is p’’ pF 

being prime numbers) it must be the direct product 
of Its sub groups ol orders /i*', p%‘, p^', . since each of these 
sub groups ts self conjugate, and no two of them can have any 
common ojierator except identity (A/o/A .-!««(«/, vol xxii p 97) 
b ach of these sub groups is cither Abeliai) or Hamiltonian Dr 
Miller proceeds to show that one of the given prime numbers 
must be 2, and that every sub group whose order is a [sower of 
any other prime number must be Abelian The results are 
conveniently summarised at the end of the short [laper — Note 
on the infinitesimal projective transformation, by Prof E O 
I-ovett. The writer proposes to find the form of the most 
general infinitesimal projective transformation of ordinary space 
directly from its simplest charactenstic geometric property 
Geometrically, these transformations are those infinitesimal 
point transformations which transform a plane into a plane, 
1 1 which leave invariant the family of planes of ordinary 
space — Prof Lovett contributes a iuriher note on infinitesimal 
transformations of concentric conics He defines a family of 
curves to be invariant under the transformations of a continuous 
group of transformations when the family is invariant under the 
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inhnitesimal translurmaliuns which generate the group A 
family is invariant under an infinitesiinal transformation when 
the differential equation of the family admits of the inffnitesimal 
transformation He states the criterion, and points out that the 
converse problem is an integration problem not cnnable of 
general solution — A solution of the biquadratic "by oinomial 
resolvents, by Dr G P Starkweather, claims to be a new 
solution in which the roots are given explicitly, and to be an 
interesting application of Galois’ methods — Mr H. E Hawkes, 
in “Limitations of Greek Arithmetic,” discusses the number 
system of the Greeks, and shows how their arithmetical notions 
were limited by their geometrical symbolism The argument is 
mainly based on Euclid's Elements — There are some further 
notes VI/ note on special regular reticulations, by Prof. E W 
Dans In his remarks on maxima and minima of functions of 
several vanables. I'rof J I’lerpont points out a flaw in the 
treatment of this theory in the treatises of Todhunter, William- 
son and Byerly, and calls attention to the results of Scheefers, I 
Stolz and von Dantscher, which find a place in the Cours ' 
d'Analyse of \1 C Jordan —On the intersections of plane | 
curves, by I S Macaulay, discusses further some interesting 
points raised in Miss Scott’s paper on Mr Macaulay’s “point | 
groups in relation to curves ” (of March number of the liuUeUn) \ 
—In addition to four minor notices and reviews, and the notes, ) 
index, s^c , there is a list of the pajierb read before the Society, i 
wnth references to the journals in which they have been published | 

American Join nal of Silence, August — The ongin and sig I 
nificance of spines, Part 2, by C E Beecher Most organisms , 
have certain parts whitli are more exposed to the forces of the I 
environment than others, and such exixjsed parts, when acted 
upon by hereditary requirements, produce the various external 1 
organs and .qqiendages When such a hereditary predisposition 
Is aEsent, the normal responsive action between growth and 
stimulus tends to prorluce a conical or spinifbrm growth Other 
conditions favourable to the development of spines are restramt 
of environment, causing suppression of highly developed 
structures, and deficiency ot growth force, causing degeneration 
of organs, such as leaves into spines reprisenting the mid rib, 
branches into sptnlform twigs, legs or digits into spines — The 
prehistoric fauna of Block Islanu as indicated by its ancient 
shell heaps, by G F Eaton Block Island is situated off the 
New England coast, to the east of Long Island Three ancient 
shell heaps were explored, which yielded valuable finds Bones 
of the great auk were found in two of them, and in one, part 
of the skull of the grey seal I'he human remains discovered 
show litlli variation from the type of the New England 
Indian I he remains of a child show distinct truces of a violent 
death, and the absence of the arms and a portion of the lower 
hmbs points to the practice of cannibalism Stone implements 
were also discovered, and some highly finished articles made of 
lionc Tlie fauna generally is of a continental character, and 
indicntes a former connection of the island with the mainland 
— A registering solar radiometer and sunshine recorder, by 
G, S Isham Two barometer tubes arc suspended by the 
arms of a balance. They contain mercury and saturated 
alcohol vapour One of them is blackened and exposed to 
sunlight, which increases the pressure of the alcohol vapour and 
expcM some mercury The motion of the beam is recorded by 
a ^n travelling across a divided scale moved by clockwork 

SOCIETIES AND ACADEMIES 

Paris 

Academy of Science!, August 22 — M Wolf in the chair 
— (Jliservations of the planet 1898 DO (Witt, 1898 August 14), 
made at the Pans Observatory, by M Jean Mascart The magni 
tude of the planet in question is a^ut 105 Its apparent position 
was determined six times between August 18 and 20 — On the 
groups contained in motion of any kind, by M G. Ricci — 
Melting points of some substances under high pressures, by M 
E Mack The apparatus used gave a range of pressure from 
150 to 2140 atmospheres, and fourteen determinations of the 
melting point of naphthalene were made at pressures between 
these two extremes. The results could be expressed wdth lufli- 
ciont accuracy by the formula r = 79 8 + o 0373 / - o 0000019 /*, 
and the last term being very small, the increase in the melting- 
point is nearly propomonai to the pressure Measurements 


vious experimenters. — On the oxides of sodium, by M de 
Forcrand By heating sodium In a rlow current of dry air, a 
greyish tuboxide of sodium is formed, havmg the composition 
Na, 0 . This, however, could not be obtained pure and unmixed 
with sodium Further treatment with air gives Na^O and Nn,Oj, 
but the former could not be obtained even approximately pure 
— On the ammoniacal chlorides of lithium, by M. J, Bonnefoi 
Pure dry LiCI, kept at a temperature above absorbs 

ammonia, giving LiCI NH], the dissociation pressures of which 
were measured at four temperatures. The application of 
Clapeyron’s formula to these measurements gave a value for the 
latent heat of dissociation in close agreement with that found 
cxpenmentally Between 60° and 8$“, LiClsNH, is formed , 
between 20° and 60*, 1 1CI3NH, , and at 13°, E1CI4NH, In all 
cases the results given by Clajieyrnn's formula agreed well with 
the direct thermochemical data — The estimation of tannin, by 
M Eeo Vignon The tannin is absorbed from solution by silk, 
and the loss determined either by drying at iio“, or by titrating 
the solution with permanganate Test analyses show a good 
agreement with those obtained by methods previously used 
(Sisley. Aim^ Girard) — On the composition of phosphorescent 
sulphides of strontium, by M J R Mourelo The phosphor 
Lveent sulphide contains small proportions of strontium sulphate, 
Sodium sulphide and chloride, and bismuth sulphide and oxide : 
and the presence of these impurities appears to be a necessary 
condition for a brilliant and lasting phosphorescence 
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MODERN TAXIDERMY 
The Art of Tdxtdeany By John Rowley. Pp 
XI + 244 , illustrated (New York Appleton afld 

Co., 1898 ) 

T hat improvements in taxidermical methods are 
being carefully studied in the United States is 
evident not only from the publication of the present 
volume, but also from a paper recently communicated to 
the “Report of the US National Museum” by Prof 
R W. Shufeldt, entitled “ Taxidermical Methods in the 
Leyden Museum, Holland " Both, these may he ad- 
vantageously studied together , and the result of their 
perusal will scarcely fail to convince the reader that the 
art in question stands on a higher level, and is making 
more decided progress there than is the case in this 
country One very striking feature in Mr Rowley’s 
little volume 19 the absence of all reserve in com- 
municating so-called trade secrets, and in laying bare all 
Ins methods to public criticism It is, as the author 
well states, by such frankness alone that the art of the 
taxidermist can be advanced , and it iS a matter for con- 
gratulation that on the other side of the Atlantic, at any 
rate, the profession is being taken up by men of education 
and genius who are above petty tradfe jealousies One 
difficulty in making a comparison between English and 
American methods is owing to the fact that to all but 
experts it is very difficult, in the absence of treatises like 
the present, taascertain the precise details of the modus 
operandt in the former. 

Perhaps the greatest interest in Mr Rowley’s volume 
centres round the chapters devoted to collecting speci- 
mens and the mounting of the skins of the larger mam- 
mals, since bird-stuffing, we venture to think, has already 
attained a comparatively high grade in this country 
The remarks of our author in the fifth chapter indicate 
the importance of having collectors attached to a museum 
who shall themselves kill and flay the specimens whose 
skins are intended for exhibition We are told, for 
instance, that the skins of small mammals prepared in 
the manner now becoming so general for study purposes 
are unsatisfactory for mounting, the haii sometimes 
coming off during the soaking process In regard to 
larger mammals, the author may be allowed to speak 
for himself. “ It is always better,” he writes, “ if pos- 
sible, to decide upon the attitude the specimen is to 
assume when mounted before laaJking the opening cuts, 
and to m.ake them where they will show the least The 
process by which the animal is to be mounted should 
also be considered ” 

Then again it is impoitant that measurements and 
photographs or sketches of the specimen should be taken 
both before and after flaying, to be subsequently used m 
the construction of the “manikin” upon which the skin 
IS finally to be mounted In regard to the making of the 
manikin, both Mr. Rowley and Prof Shufeldt agree that 
“ It IS slntply impossible to get the correct fortd*of a large 
mammal by taking casts in plaster of its lifeless flayed 
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body” And the foimei recommends the gradual working 
up of the form of the animal upon a fr.amework primarily 
constructed of a centre board to which are affixed the 
skull and limb bones, or, when these are required for 
other purposes, c.asts of the same Here again the neces- 
sity for a special collector is apparent, as in too many 
cases skins intended for mounting are sent home with- 
out the limb-bones , while even when these are obtained 
It is by no means certain that they, or replicas, will be used 
in the mounting To follow the details of Mr Rowley’s 
method wonid obviouslv be out of place on the piesent 
occasion, but it may be mentioned that when the centre 
Ijoard has been cut into its proper shape, the general 
form of the animal is obtained by fine wire netting 
nailed along the top of the board and adjusted as nearly 
as may be to the general contour of the body and upper 
poitions of the limbs, and tacked fast along the under- 
side of the body-board. Upon the rude outline thus 
obtained the details of muscular anatomy are worked up 
in some soft material which can be applied where neces- 
saiy The employmi nt of a bare clay or plaster manikin, 
however carefully modelled, is deprecated, as being likely 
to c.iuse shrinkage owing to the abstraction of the last 
remnants of natural moisture from the skin by the clay 
or plaster. Whatever may be the case in the American 
institutions, we have gre.it doubts whether this objection 
would have any weight in London, where the dry atmo- 
sphere maintained during winter in the Natural History 
Museum renders shrinkage one of the great difficulties 
to be contended against 

Another point on which the author lays great stress is 
the importance of shaving down the skins of “ pachy- 
dermatous” mammals from the inside until they attain a 
degree of tenuity permitting of their being readily worked 
and moulded to the required form As an instance of 
the extent to which he carries the reducing process, it 
may bt, mentioned that the skin of a rhinoceros weighing 
two hundred and seventy pounds when first removed 
from the body was shaved down until it weighed only 
twenty seven pounds, inclusive of the hoofs 

With regard to reptiles and fish. Mi Rowley recom- 
mends the making of coloured casts to leplace mounted 
skins in museums in a large number of instances, 
especially among li/ards and snakes Wherever the 
pattern on a snake’s skin is of an unusually complicated 
type It Is, however, considered piefciable to make a cast 
ot the flayed body, upon which the prep.ired skin should 
be stretched, and the original coloration ri.stored by 
careful painting The few American coloured casts of 
lu.ards and snakes now exhibited in the Kaluial History 
Museum afford sinking testimony as to ihe excellence of 
the first method 

That the appearance of Mr Rowley's excellent little 
volume will give a fresh impetus to the study of the taxi- 
dermical art in this country must be the earnest wish of 
all interested in our museums as institutions for the dis- 
play of the various forms of animals in the most hfc-hke 
attitudes attainable At the present day the matter is of 
even more urgent importance than might at first sight 
seem to be the case, since there is only too much reason 
to fear that many of the larger mammals recently set up 
in our museums will be the last of their kind obtainable 
U 
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for such a purpose We should have welcomed a few 
observations on the best means of preventing fading in 
museuni specimens, which is another crying evil, from 
so experienced a conservator as Mr Rowley 

R L 


KNUTH'^ TEXT-BOOK OF FLORAL 
BIOLOGY 

Hnndbuch dtr Bluienbiolo^te unter sut^undclcgung von 
Hernumn MuIUk's werk “ Dtc Bejruchlung der 
Blumen durch Insckten ” Dearbeitet von Dr Paul 
Knuth, I Band, ii band, i Theil Pp. xix + 400 and 
697 (Leipzig. Wilhelm Engelmann, 1898) 

D r knuth is to be congratulated on carrying out 
an excellent idea in a masterly manner It is now 
twenty-five years since Hermann Muller’s “ Befruthtung 
tier Blumen ” appeared, and although the English trans 
lation of 1883 contains a good deal not to be found in the 
original book of 1873, yet it too is becoming antiquated 
A book, therefore, like Knuth’s “ Handbuch,” founded on 
Muller, and incorporating the mass of work accumulated 
in recent years, is very welcome Dr Knuth is well 
known as an active and successful worker in the domain 
of floral biology, and has therefore the chief requisite for 
success— a first-hand knowledge of his subject , he also 
makes it clear that he has gone thoroughly into the 
literature 

The book is to be in three volumes, of which vol 1 and 
the first part of vol 11 are now published It is sum- 
marised by Its author as follows — 

1 Introduction and literature 

II. The floral- Biology of European and Arctic plants 
Part 1 Ranunculacea to Composit.u 
Part 11 Lobeliaceic to Conifei.e. 

HI The Horal-Biology of Extra-European Plants 

The first volume begins with the histoiy of floral- 
biology, to which I shall return later It then goes on to 
the diflTcrent forms of reproduction occurring m flowering 
plants, eg Xenogamy, Gettonogamy and Autogamy, 
under which heading a useful list of self-fertilised and 
self sterile plants is given The author passes on to an 
excellent account of the biological classes into which 
flowers are grouped— such, for instance, as the Anemo- 
philous and Entomophilous divisions Among animal 
visitors the bird, and even the bat, are shown to be 
of importance the powers of the snail m this line 
are respectfully discussed , while further evidence is 
demanded for the suggestion that the kangaroo fertilises 
Dryandra. 

Next comes a good discussion of the elements that go 
to make up the floral machinery— protection of pollen— 
conspicuousness through odour or colour, nectar and 
nectar guides, protection against unbidden guests, &c. 
Then comes a foller discussion of flowers in relation to 
insects, in which a well-known biological classification is 
adopted, flowers being grouped m an ascending series 
beginning with those nectarless kinds which are visited 
for the sake of their pollen, and then into various types of 
NO. 1506, VOL. 58] 


honey-supplying species, m which the protection of the 
nectar increases in complexity Next, we-have an account 
of the specialisation of flowers for certain groups of 
insects, and their classification as fly-flowers, butterfly- 
flowers, bee-flowers, &c Lastly, a full account of the 
structure of insects in relation to flowers, a subject origin- 
ated and brilliantly treated by H Muller The author has 
done wisely in giving a general account of floral-biology 
with so much fulness The student who proposes to go 
on to vol II comes to the study of special mechanisms far 
better prepared by Dr Knulh's vol i than a reader who 
attacks for the first time H Muller’s “ Fertilisation of 
Flowers ” 

A valuable feature in Dr Knuth’s book is the excellent 
account of the method which Hermann Muller intro- 
duced and used with such signal success— namely, the 
study of an exact record of the species of insects which 
visit each kind of flower This, commonly known as the 
statistical method, gave astonishingly interesting results 
in Muller’s hands, supplying as it did a solid basis of 
incontrovertible f.ict to his gener.ilisation on the re- 
ciprocal interaction of insects and flowers, the evolution 
of the flower m general, and other interesting points The 
Statistical method has been largely taken up by the 
modern school of floral-biologists, and especially by 
M.acLeod, Loevv, Knuth and Kirchiier on the continent, 
and by Willis, Burktll and Scott-Elliot in this country, 
with results which go to swell the lists of inseit visitors 
given for e.ach species in vol 11 Spare does not allow 
me to deal with the points of general interest which occur 
in this section , I may, however, call the reader’s atten- 
tion to the clear and useful account of MacLeod’s method 
of treating the observed facts 

The growth of floral-biology is well illustrated by the 
admirable list of literature given by Dr Knuth, and for 
which he deserves the thanks of all serious students 
D’Arcy Thompson’s list (1883) contains 814 entries, which 
seemed to contemporary readers a sufficiently striking 
proof of the growth of the subject, but it is a trifle to 
Knuth’s literary index, m which are found 2871 entries 
It should be mentioned, too, that in vol 11 the literature 
IS carefully given under each species This part of the 
work IS fully illustrated with Muller’s excellent drawings, 
as well as figures from other sources, and a certain 
number of original illustrations Dr. Knuth has intro- 
duced an improvement over H Muller’s arrangement by 
prefacing each natural order with a general sketch of 
the characteristic mechanisms , this seems a better 
arrangement than Muller’s “retrospects," which were 
placed at the end 

Dr Knuth has shown so much ability in the treatment 
of the part of the work already published that students may 
look forward to his completion, with equal success, of 
what will be the standard treatise on the subject The 
only point in which I have any adverse criticism to 
offer IS Dr Knuth’s treatment of the Knight-Darwin 
law. In common with some other modern writers on 
floral-biology, he takes what seems to me a mistaken 
view of the beating of this law The subject does not 
lend itself to treatment in a brief notice ; I hope, how- 
ever, to deal with it at length elsewhere 

Francis Darwin. 
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LE7 TERS TO THE EDITOR 
[ The Editor dots not hold htmself responsible for opinions ex 
ptessed by his correspondents Neither tan he undeitake 
to return, or to correspond with the writers of, rejeiled 
manuscripts intended for this ot any other part of NAlURt 
No notice is taheii of anonymous commiiniiations ] 

Wasp and Bee Stings 

As wt. sre now in the thick of the wasp season, it may interest 
some of the readers of NAiURh to know that cocaine is a 
remedy for wasp or bee stings It acts apparently not onl) as 
a temporary local an esthetic, but seems also to have the power 
of destroying the poison of the sting I hapjrened to have some 
i/6th grain cocaine tabloids for hypodermic injection when a 
lady was badly stung by a wasp a year or two igo Such stings 
have a great effect on her, not only producing a very large and 
painful swelling, but making her feet more or less unwell for 
two or three days One tabloid dissolved in a few drops of 
water, and applied with the finger at once, almost removed the 
pain , a second, applied an hour or two after, completed the 
curt A few days later I found the cocaine eijii.illy effective in 
the case of a young girl who had been severely stung Since 
then I have kept a small bottle of a strong solution of cocaine 
ready for use, and it has always proved clleclivc It should, of 
course, be applied as soon as jiossible, but only two days ago I 
found that it gave greit relief seven or eight hours after the 
sting 

If any medical man should happen to read this, may I ask him 
to say whether it would be safe, in case a person were stung on 
the tongile, and no doctor could be secured at once, to give a 
liyjHjdermic injection in the tongue of t,(ilh gram cocaine, or 
whether it would be better to apply the tabloid or a solution 
esternally to the place J 1 ' D Dossiciiv 

September 4 

The "Jelly-fish" of Lake Urumiah 


that this alteration is an improvement, because it is said to sub 
stitutc payment by attendance for payment by results, but in 
reality it does nothing of the kind, lor the examinational results 
arc still one of the chief, if not the chief, factors in fixing the 
snioiint of grant Also the amount of payment ^>er attendance 
IS so small that a most inadequate remuneration is given to the 
teacher The result of this on the Science Classes throughout 
the Country is, that while possibly only a comparatively slight 
alteration will la: made in the total amount of money paid to 
large classes — such as the classes in large day schools— the 
amount paid to smaller classes, especially those held in the 
evening, where higher work is carried on, will be reduced to 
such an estent as to threaten the exisience of many of them 
I'or example, in a class known to me where work of the highest 
kind IS earned on, and which work has been specially com 
mended by the Inspector in two of his annual reports, the eirii- 
ings this session will be reduced 75 per cent If this is the 
oulcome of the new ixilicy, the sooner the Department reverts to 
the old plan the better for all concerned, and espei tally for the 
propagation of scientific knowledge Of course all teachers are 
aware of the anomaliis which occur in examinations, but the 
following IS a somewhat remarkable instance —A student sat 
for the examination in May last in the advanced stage of prar. 
tical organic chemistry He was required to answer twoqueslionq 
and to analyse two substances (unknown), as well as to find the 
halogen element present in an organic solid, and to determine 
the melting point of this solid The written questions were 
correctly answered, the analyses were correctly done, the 
halogen was correctly determined, and the melting point of tin 
substance was less than I per cent too low The description of 
the jiractiral work was also fairly well done , but this sliidenl is 
returned as having faileil, notwithstanding that there are two 
classes of success, first ami second class It would be interest- 
ing to know, in the face of this, the standard the examiners 
require for a first class success At the last May examinations 
the other chemistry results show many anomalies of a somewhat 
siniihr character D be (Lond ) 


Some years ago there appeared in Naiure a letter from Mr 
I* L bclater, drawing attention to the possibility of the occur 
rence of a species of medusa in the salt lake of Urim m I’ersia 

During my present visit I have had several opportunities of 
examining the fauna of the lake, and have met with a great 
abundance of ihe organisms referred to by Mr Cur/on in his 
work on Persia (vol 1 p 533) as " jelly fish ’’ Near land they 
arc present in such countless swarms that they cannot escape 
the attention of the bather, and are consequently very well 
known to the inhabitants of the shores of the lake, who, more- 
over, deny the existence of any second kind of animal in its 

1 hese organisms are Crustaceans belonging to the order 
Branchioiioda Without books, I cannot refer them to their 
exact systematic position ; but they seem to me to resemble the 
Artemia group of varieties of the Branchipus tyjie, which are 
specially adapted for life in strong saline solutions. 

The Urmi Branchiopods are of two sexes The females 
grow to a length of about 13 millimetres, the males of about 10 
millimetres , the former have a faint reddish, the latter a faint 
greenish tinge of colour The males are, moreover, readily 
distinguished by the absence of egg sacs, and by the possession 
of enlarged anterior clasping apjicndages, by means of which 
they often hang on to the females and ate towed about by 

In very shallow water I have alsq found the larva of a fly in 
which the trache-e open at the tip of a bifurcated process which 
IS thrust up to the surface when the larva breathes There is 
an abundance of an alga forming small dark green gelatinous 
masses floating freely in the lake, but up to the present these 
are the sole vestiges of life I have been able to iletect in the salt 
water R T Dunihfr 


Urmi, Persia, July 10 


Science and Art Department Examinations. 

For more than twenty years I have annually sent piipib in 
for some of these examinations, and, although at times unable 
to understand the reason for the adoption of soitK of the regu- 
lations, this IS the first time that I have ever ventured to call 
attention to one or two points connected with the working of the 
Department Recently, as is well known, the system of payment 
which hat hitherto been adopted has been altered. It is claimed 
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ItOOKWORMS^ 

naturalist fretiuently spends a good deal of time 
in abuse of his fellow man, considered m the light 
of a destructive agent , he points ruefully to the reduced 
faunas and floras of certain islands, to the Dodo, to the 
Moa, and to v.inous creatures which have been extirpated 
by the direct or indirect influence of human occupation 
of the countries wheie they once flourished But there is 
no action without compensation , and while man has 
sensibly impoverished the fauna and flora of the world in 
which he lives in some directions, ho has unwillingly 
encour-aged and promoted the welfare of many creatures 
belonging to humbler groups than those which he has 
thinned or entirely abolished The average householder, 
as he takes his nightly rounds with a view to bolts and 
bars, IS probably not aware that with luck and under 
favour.able circumstances he might meet with nearly one 
hundred species of insects and other allied forms to whom 
he has not only furnished seiure lodgings, but abundant 
food Several species of clothes moth batten upon his 
Sunday coat , two species of cockroach may or do stalk 
boldly through his kitchen , and, m short, a host of 
creatures— some of them imporUtions from abroad, 
destitute aliens in fact— thrive at the expense of the most 
formidable enemy of the brute creation Our libraries 
afford pasturage to quite a number of small creatures, for 
the most part beetles, which have found in the dry leather 
and paper (and doubtless, too, on account of the 
infrequency with which books are apt to be consulted) a 
more suitable home than the woods which they pre- 
sumably at one time inhabited The Kev J F X. 
O’Connor, whose interesting little book about bookworms 
IS before us, was led to investigate these destructive 
creatures by discovering one in an old folio belonging to 
the library of Georgetown College 

Being a lover of books, it is not surpnsing to find that 

> ” Factu ftbout Bookworms * By R«v J F X O Connor, S.J. (London 
Sucklintf iindCo.| 189S.) 
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the author’s interest in his discovery was tempered by a 
reflection upon the enormous damage which the ancestors 
of his capture had inflicted in their time He proceeds 
to remarlc— perhaps with more truth than freshness — 
that “books are precious things, for in them lies stored 
the wisdom of the centuries ” Uut, although a man of 
letters rather than a man of science, Father O’Connor 
divides his booklet fairly — even rigidly — into two parts 
one of these is devoted to the literary history of the 
bookworm, the other to its natural history and depieda- 
tions. It IS upon the latter half that we shall have most 
to say here 

The expression “the bookworm” is often used , but it 
is inaccurate, for some seven or eight species, perhaps 
more, actually do commit depredations in books. 
Besides, these creatures are not restricted in their diet 
to books Dry food of no kind comes amiss, and one of 
the species which the author refers to, DermesUs 
lariianus, has received its specific name on account of 
the fact that it delights chiefly in bacon Anofitutn 
■pamccum, another beetle, is fond of books , but it feeds 
upon almost anything that comes in its way the most 
singular food recorded as having been sought out by 
this exceedingly omnivorous insect is cayenne pepper. 

Several other beetles and their larv.c fairly come 
under the designation of bookworms ; and, indeed, it is 
only in this class of insects that we meet with species 
capable of producing those elaborately curved tunnels 
which often disfigure ojd books, and of which one or two 
samples are figured Tjy Mr O’Connor When un- 
interrupted in their ravages, some of these beetles are 
able to progress through the interior of books for quite a 
long distance, eating their way before them like an earth- 
worm bonng through the soil Messrs Kirby and 
Spence, and also Mr O’Connor, quote an instance of a 
bookworm which travelled through no less than twenty- 
seven folio volumes in so straight a tunnel that, by pass- 
ing a string through the perfectly round hole that it had 
made, the entire set of volumes could be lifted at once 

To the popular mind the term “ worm ” implies any- 
thing of a smallish kind that scuttles, wriggles or crawls , 
and with this notion is blended an idea of voracity and 
omnivorousness We may fairly therefore put down, as 
does Mr O’Connor, the “silver-nsh” among the category 
of bookworms This creature, Lepisma sacchartna, is of 
course not a beetle, but a representative of that archaic 
group of insects the Thysanura , it is quaintly described 
by Hooke in his “ Micrographia " as “a small white 
Silver-shining Worm or Moth which 1 found much con- 
versant among Books and Papers, and is supposed to 
be that which corrodes and eats holes through the leaves 
and covers It appears to the naked eye a small glitter- 
ing Pearl-coloured Moth, which upon the removing of 
Books and Papers in the Summer, is often observed 
very nimbly to scud, and pack away to some lurking 
crannyj where it may the better protect itself from any 
appearing dangers” Unlike the black-headed book- 
worm, PUnus fur (which it has been suggested acquires 
Its black head from its partiality to black letter books), 
the Ltptsma lets pnnted matter severely alone, and 
carefully eats round it The object of the Lepisma 
seems to be rather the paste than the paper or 
the binding But it is not select in the matter of diet , 
and, among other foods, shares with the clothes moth a 
taste for garments and caqiets. It has furnished Hooke I 
with some physiological reflections which we quote from I 
Mr Butler’s “ Our Household Insects” “When I con- 
sider,” observes the author of the “ Micrographia,” “what 
a heap of Sawdust or chips this little creature (which is 
one of the teeth of Time) conveys into its mtrals; I can- 
not chuse but remember and admire the excellent con- 
tnvance of Nature in placing in animals such a Fire as is 
continually nourished and supply’d by the matenals con- 
vey’d into the stomach, and fomented by the bellows of 
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the lungs , and in so contriving the most admirable 
fabnek of Animals as to make the very spending and 
wasting of that fire to be instrumental to the procunne 
and collecting more materials to augment and cherish 
Itself, which indeed seems to be the principal end of ail 
the contrivances observable in bruit Animals ” 

A less obtrusive though hardly less tiresome foe to the 
book-lover is an insect which has been called the “ Book- 
louse” {Atropos divinatoria) The term “louse,” how- 
ever, IS unnecessarily offensive to the insect, for it is not 
parasitic and does not belong to the same group as that 
which contains the obscene Pediculus It is a Neur- 
opteron, allied therefore to the dragonflies It may be 
reasonably placed under the heading of bookworms — 
although Mr O’Connor has not placed it there — owing to 
Its partiality for paste The specific name of the insect 
IS connected with the fact that it shares with the Death 
Watch (a beetle) the habit of producing an ominous 
ticking sound, carrying terror to the heart of the super- 
stitious It appears, however, that this is merely an 
amorous conversation with, or an act of adoration directed 
towards, the female insect, who is fascinated and overcome 
by this continued expression of feeling This sound is 
caused by the insect knocking its head upon the ground, 
and It has been wondered, by those who under-estimate 
the power of love, how so small and tender an insect 
can create so loud a sound Nevertheless it seems to be 
the fact that it does. The author, after dealing shortly 
with various kinds of bookworms (which are illustrated 
by not always very good figures), proceeds to the 
practical consideration of how to get rid of them. He 
IS of opinion that (to spe.tk somewhat hibemically) it is 
better to stop the mischief before it has commenced 
Paste containing such deadly elements as corrosive sub- 
limate IS recommended for binding purposes , elsewhere 
we have seen the suggestion that pepper is a useful 
article to mingle with the paste But this would be 
obviously a substance of no use wherewith to confront 
that particular kind of bookworm which relishes a diet of 
cayenne The general panacea for insects of all kinds 
IS camphor But here again the bookworm is not to be 
so easily combated. Specimens of one kind have been 
found comfortably and confidingly nestling beneath 
pieces of camphor which it was hoped would put a 
speedy end to them Possibly the best cure would be to 
put the books themselves to their legitimate uses, t e to 
read them , this would necessitate a constant shakiitg 
which would prevent the pest from obtaining a secure 
lodgment But considering that the Royal Society pf 
Science of Gottingen in the year 1744, and the Society 
of Bibliophiles of Mons in the year 1842, offered in vain 
a prize for the solution of these difficulties, it is not sur- 
prising to find that on the whole the bookworm has 
triumphed over both the bibliophile and the naturalist 
In any case it has done us this service it has furnished 
the material for a most interesting little book by Father 
O’Connor F E. B. 


THE BRITISH ASSOCIATION 
Sectional Forecast. 

T he destruction of the Colston Hall by fire, just when 
the preparations of the Local Committee for the 
Bristol meeting were complete, has given rise to serious 
difficulties The best arrangements possible under the 
circumstances have been made. The People’s Palace 
has been secured for the Presidential Address and for the 
Friday evening Discourse. For Monday evening the 
hall of the Young Men’s Christian Association has been 
taken, the use of the People’s Palace not being obtain- 
able. Some inconvenience must inevitably arise , but 
the members will, it is hoped, make due allowance when 
they realise the diflficult position in which the Local 
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Committee were suddenly placed within a week of the 
meeting. 

In preparation for the Biological Exhibit at the Clifton 
Zoological Gardens, tanks, prepared at and stocked from 
the Marine Biological Association’s Station at Plymouth, 
have been for some time in position, and the arrange- 
ments made for the continuous flow of water, under the 
skilful care of Mr Allen, appear to be completely satis- 
factory. The Committee have had some disappointments , 
but It IS hoped that, among other objects of interest, the 
crossed-brecds of cattle, Mr Veitch's hybrid plants, Mr 
E J Lowe’s exhibit of ferns. Dr Norton’s illustrations of 
cuckoo eggs in the foster parent nests, and Mr Griffiths’s 
entomological exhibit will, together with the Society’s 
collection which includes two recently born lions and a 
number of young pythons, form a centre of attraction 

Tlic following will give some indication of the sectional 
prospects — 

In Section A (Mathematical and Physical Science) the 
President, Prof Ayrton, delivers the address printed in 
this number of Nature. Papers have already been re- 
ceived from Sir oeo Stokes, Profs Johnstone Stoney, 
Rijckerrorsel, Hele Shaw, Oliver Lodge, MacGregor, and 
from Mr E H Gnffiths A lengthy Report has been 
received from the Committee on Seismology On Satur- 
day the Section will meet as usual in two subdivisions, 
one taking papers dealing with Mathematics, and the 
other those dealing with Meteorology On Monday a 
conioint discussion with .Section B will be opened by 
Prof H H Turner, Captain Abney, and Prof Thorpe on 
the results of the recent Solar Eclipse There will be an 
international conference on Terrestrial Magnetism and 
Atmospheric Electricity, in connection with which Prof 
Rucker will deliver a short address Mr Whittaker will 
report on the work in higher mathematics on which 
Cambridge graduates’are engaged. Prof A P Chattock 
reads a paper on “The velocity of the electricity in the 
electric wind,” and a joint communication with Mr S R 
Milner on “The thermal conductivity of water” Mr 
F. B Fawcett contributes a paper on “Standard high 
resistances,” and Mr T W Giflbrd one on “Lenses, 
not of glass.” 

In Section B (Chemistry) the subject of Prof K. 
R Japp’s presidential address is “ Stereochemistry 
and Vitalism” This address, which is an attempt 
to show that the results of modern stereochemical 
research preclude an explanation of the phenomena 
of life in terms of the mechanics of atoms, will 
be found in another part of the present number of 
Nature. Prof Ramsay and Dr Morris Travers have 
promised a communication dealing with their recent 
researches on the constituents of the atmosphere , the 
title of their paper is “On the Extraction of the Com- 
panions of Argon and on Neon,” and the spectra of the 
new gases will be shown at the soirde to be held at 
Clifton College Prof Sydney Young will contribute a 
paper on “ Some researches on the thermal properties 
of gases and liquids,” in which a summary of his 
important researches on ther subject will be given , 
among points of more general interest will be a descrip- 
tion of the methods employed by Dr Young for the 
practical distillation of liquids, and their application to ' 
the separation of pure hydrocarbons from American 
petroleum Dr. W. J Russell will describe his interest- 
ing photographic investigations on “ The action exerted 
by certain metals on a photographic plate,” and will 
tllustmte his paper by lantern sliaes Dr. J. G. Parker 
will read a paper on “ Recent advances m the tanning 
industry," which should be of considerable local interest, 
owing to the number of tanneries in Bristol and the 
neighbourhood Amongst other papers promised are 
the following “ On the cooling curves of fatty acids,” 
by A P Laurie and E H. Strange , “ The analysis of 
•oils in Derbyshire,” by C W. Luxmore , “ An anomaly 
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in the equivalent replacement of met.ils,” by Prof F. 
Clowes ; three papers by Prof W K E Hodgkinson 
and Mr A H Coote — “The action of ammonia gas 
upon guncotton,” “ Relations between chlorates and 
sulphates,” “Compounds of .SO^ and .imino-bases ’ Dr. 
R .S Morrell and .Mr J M Crofts will contiibuie a 
paper on “The action of hydrogen peroxide on carbo- 
hydrates in presence of non sails,” and Prof J 
Weitheiiner will re.id a paper on “The influence of 
examinations on the teaching of chemistry,” The latter 
w ill be discussed together with the report of the Com- 
mittee of the Seetion on “The teaching of natural 
science in elementary schools” Other reports of interest 
will be that of the Committee on “The .action of light 
on dyed colours,’’ and the results obtained b> the Com- 
mittee investigating the “ Electrolytic methods of quanti- 
tative analysis” , the latter deals with the estimation of 
cobalt and nickel^ contributed by Dr Hugh Marshall, 
and with the estimation of zinc, contributed by Prof 
Carlton Williams 

In Section C (Geology), Mr W H Hudleston’s 
presidential address will deal with certain points in the 
geology of the south-west of England The papers 
promised also deal largely with the geology of southern 
Britain, and possess much local interest Mr A 
Strahan summarises the recent work of the Survey in 
.South Wales , Mr Robert Etheridge contributes in- 
formation on a subject of great public interest, the Kent 
coal-field in its relations with that of Belgium , Mr 
E B Wethcred will explain by flieans of lantein slides 
the action of microscopic organisms in building up the 
Carboniferous Limestones of Clifton, Mr Bolton con- 
tributes a paper on Pleistocene mammals, based on the 
material collected by his predecessor the late Edward 
Wilson at Uphill Prof Lloyd Morgan gives some notes 
on local geology, illustrated by lantern slides Prof Hull 
will illustrate his well-known views on the Atlantic by 
an interesting series of new slides, and his paper ought 
to attract geographers also. The President of the 
Section promises a paper beanjig on the same subject, 
and an interesting exchange of views may be expected 
Prof Blake’s paper on “Aggregate deposits and their 
relation to zones” ought to promote lively discussion 
Mr Oldham will illustrate by means of slides the 
enormous extent and effects of the great Indian eaith- 
quake of 1897 Mr Wheeler’s paper on “The action 
of waves and tides on the movement of material on the 
sea-coast,” concerns both geologists and engineers 
Mr Spencer contributes papers on raineralogical sub- 
jects. Prof H F Osborn will speak on the early 
Lake-basins of the Rocky Mountains , and Prof O 
C Marsh is expected to be present, and to speak on 
the preservation of type specimens. Among the Reports 
of Committees, two are the result of last year’s visit to 
Can-ada, the first on the Canadian Pleistocene Flora and 
Fauna , the other on geological photographs The col- 
lection of photographs of geological interest has been 
carried on for some years by a British Association 
Committee in Britain, who issue a report this >ear, and 
the second Canadian Report is from a similar Committee 
initiated in Toronto last year. The Irish Elk Committee 
describes a fairly perfect skeleton found in the Isle of 
Man , and the Coral Reef Committee will summarise 
the successful work commenced by Prof Sollas, and 
continued by Edgeworth David 

In Section D (Zoology and Physiology) Prof Weldon 
will, m his presidential address, urge the necessity of a 
statistical treatment of the problems of variation, inherit- 
ance, and selection Mr. F Gallon will read an important 
paper on photographic records of pedigree stock in their 
bearing on heredity Mr. Walter Garstang and ProL 
McIntosh will contnbute papers beanng on the fishery 
question Dr. Willey will read a communication on the 
phytogeny of the vertebrate amnion , and Mr. Master- 
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mann, on the orij^in of the vertebrate notochord and 
pharyngeal clefts Miss Layard has promised papers on 
the development of the frog, and Dr Mann on the struc- 
ture of nerve-cells Prof Lloyd Morgan will probably 
^ak on animal intelligence as an experimental study 
There will be reports on the Canadian Biological Station, 
on bird migration, on the life-conditions of the oyster, 
and on the occupation of a table at the Naples Zoological 
Station 

In Section E (Geography) an unusual number of papers 
have been offered, and practically all of them will be 
illustrated by lantern slides, the more strictly scientific 
papers as well as those descriptive of little known 
countries Of the former class the presidential address, 
by Colonel G E Church, will deal with the origin of the 
surface features of southern South A.mertca , Mr Raven- 
stem will present the report of a Committee on the climate 
of tropical Afrii a , Prof. Elisde Reclus will discuss some 
contioverted features of his scheme for a great terrestrial 
globe , Mr R D Oldham will give an account of the 
great earthquake in Assam , and Prof Milne will describe 
recent seismological woik in Italy Oceanography will 
be represented by Dr Natterer, who will summarise the 
results of the Austro-Hungarian deep-sea expeditions in 
the Eastern Mediteiranean, Red Sea, and Sea of 
Marmora , and by Mr H N. Dickson, who will describe 
ins recent researches on the salinity and temperature of 
the North Atlantic, while Dr H R Mill will discuss 
the prospects of Antarctic exploration Dr J VV 
Gregory will contribute a paper on the arrangement of 
continents and oceans on the earth’s surface and Mr 
Vaughan Cornish will deal with the geographical signi- 
ficance of waves in water, air and stnd Reports of 
recent expeditions will be given by Sir T H Holdich on 
Tirah, Mr C W Andrews on Christmas Island, Mrs 
Bishop on the Yang-tre-kiang, Mrs Theodore Bent on 
the island of Sokotra, Mr Barrelt-Hamilton on Kani 
rhatka, and Mr Howarth on Mexico It is unrertain if 
there will be any paper on African or Arctic exploration 
bir Benjamin Stone, M P , will describe his work for the 
■National Photogiaphic Record , and Mr G G Chisholm 
will discuss the timely subject of the economic resources 
of China 

In Section F (Economic Science and Statistics) the 
President, Dr J Bonar, will deal with “Old lights and 
new in economic study ” There will be papers on “ 1 he 
sugar industry in Bristol” (Mr G E Davies), on 
“Electrical entemrise and municipalities” (Mr G 
Pearson) , on “ Expenditure of middle class working 
women "(Miss C Collet), on "Labour copartnership” 
(Mr 11 H Vivian) , on the “ Bimetallic ratio” (Mr L L 
Price) , and on “ Poor Law” (Mr C S Loch) 

In Section G (Mechanical Science) Sir John Wolfc- 
Barry will, m his presidential address, deal with the 
growth of British shipping and the recent and prospective 
demands for dock accommodation in Britain and in 
Bristol He will also urge the necessity of experimental 
research Among other papers we may note the follow- 
ing — On the “ Electric lighting system at Bristol” (H F 
Proctor) , on the “ Improvement of the waterway between 
the Bristol Channel and the Birmingham district ” (Mr 
E D Martin) , on “ Electric power and its application 
on the three-phase system to the Bristol Wagon Works” 
(Mr W Gcipil) , on the “Welsh methods of shipping 
coal ” (Prof J Ryan) , on “ Some of the mechanical 
and economic features of the Coal question” (Mr T 
Forster Brown) , on the “Conditions nfccessary for the 
successful treatment of sewage by bacteria” (Mr T 
Dibdin) , and on “A new instrument for drawing en- 
velopes, and Its application to the teeth of wheels and 
for other purposes” (Prof H S Helc Shaw). 

In Section H, the President, Mr E W. Brabrook, will 
take as his subject the unity of the anthropological 
s^nces, and will suggest an ethnographical survey of 
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the Empire The papers promised are of varied interest, 
though, save for a paper by Prof Lloyd Morgan on 
selection and segregation in the physical evolution of 
man, there is little on physical anthropology Mrs 
Bishop has promised an account of the Mantzu of 
Wcstem-Sze-chuan, and Mr Warington Smyth, notes on 
Siamese boats and music For papers on folk-lore a 
larger proportion of time than usual has been reserved 
Several communications will be made on American 
ethnology, including the final report of the Committee on 
the Western tribes of Canada, and Dr Krauss’s account 
of the Tarahumare people of Mexico Sir Thomas 
Holdich will give a full account of the Afndis and Swatis 
of the frontier of India, which will naturally attract 
attention , vvhile Mr Crooke, the late director of the 
Ethnographical Survey of the North-west Provinces <ind 
Oudh, will speak on the characters and affinities of the 
Dravidian races of India Miss Kingsley, M le Comte 
Charles de Cardi, Mr Fitzgerald Marriott, and Mr 
C H Read, will contribute papers on various subjects 
relating to the native civilisations of West Afiica Prof 
Flinders Peine will give an account of recent discoveries 
in Egypt of the period of the first three dynasties, and 
M Louis de Rougemont has promised a paper, which 
will probably be taken on Friday afternoon, on the tribes 
of North Australia, among whom he lived for many years 
There will also be local papers Mr Arthur Bulleid will 
read one on the marsh village of Glastonbury, and Prof 
l-loyd Morgan will illustrate by means of lantern slides 
the camps and megalithic remains near Bristol The 
remarkable dry-wallmg of the Stoke Leigh ramp, within 
a short walk, has been freed from debris and exposed 
to view 

In Section K, Prof BowePs presidential address will 
deal with homology in plants and with the alternation of 
generations in green plants Dr Lang, of Glasgow, will 
open a discussion on alternation of generations, and 
will be followed by Prof Klebs, of Basel Mr F F 
Blackman will lecture on the breathing mechanism of 
plants experimentally considered Other papers promised 
include contributions on fungi, by Prof Marshall Ward, 
Mr Wager, and Mr Biffen , on algae, by Prof Phillips 
and Mr Lloyd Williams ; on vascular cryptogams and 
gymnosperms (recent and fossil), by Dr Scott and 
Messrs Seward, Jones, and Pearson. A botanical 
excursion (probably to Cheddar Cliffs) also forms part of 
the programme 

As in previous years, we print in full the addresses of 
the president of the Association, and the presidents of 
Sections A and B Other presidential addresses, and 
reports of the work of the Sections, will be published in 
subsequent numbers of NatUrk 

INAUC.URAL ADPRKSS BY SiR WlIlIAM CrOOXES, F R.S , 
V.P C S , PRESIDKNI of IHE Associmion 

For the third time in its history the Bntish Association meets 
in your Cily of Bristol The first meeting was held under the 
presidency of the Matt^is of Lansduwne in 1836, the second 
under the presidency of Sir John Hawkshaw m 1875 F'ormerly 
the President unrolled to the meeting a panorama of the year’s 
progress in physical and biological sciences. To-day the 
President usually restricts himself to specialities connected with 
his own work, or deals with questions which for the time arc 
uppermost To be President of the British Association is 
undoubtedly a great honour. It is also a great opportunity and 
a great responsibility ; for I know that, on the wings of the 
press, my words, be they worthy or not, will be carried to all 
points of the compass I propose first to deal with the im- 
portant question of the supply of bread to the inhabitants of 
I these Islands, then to touch on subjects to which my life work 
has been more or less devoted. I shall not attempt any general 
survey of the sciences ; these, so far as the pre^ess m them 
demands attention, will be more fitly brought before you in the 
different Sections, either m the Addresses of the Presidents or 
in communications from Members 
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Before proceeding with my address I wish to refer to the 
severe loss the British Association has sustained in the dealli of 
Lord Playfair With Sir John Lubbock and Lord Rayleigh, 
Lord Playfair was one of the Permanent Trustees of our Asso 
elation, and for many years he was present at our meetings It 
would be difficult to overrate his loss to British silence Lord 
Playfair's well matured and accurate judgment, his scientific 
knowledge, and his happy gift of clothing weighty thoughts in 
persuasive language, matfe his presence acceptable, whether in 
the council Camber, in dejiartmental mijuitics, or at light 
social gatherings, where by the singular laws of modern socielj, 
momentous announcements are sonietinics first given to the 
world Lord Playfair (then Sir Lyon Playfair) was President 
of the British Association at Aberdeen in 1S85 , his address on 
that occasion will long be remembered as a model of profound 
learning and luminous exposition 

And now I owe a sort of an apology to this brilliant audience 
I must ask you to bear with me for ten minutes, for I am afraid 
what I now have to say will prove somewhat dull I ought to 
propitiate you, for to tell the truth, I am bound to bote you 
with figures Statistics arc rarely attractive to a listening 
audience , but they are necessary evils, and those of this 
evening arc unusually doleful Nevertheless when we have 
proceeded a little way on our journey I hope you will see that 
the river of figures IS not hopelessly dreary Tlie stream leads 
into an almost cncsplored region, and to the right and left we 
see channels opening out, all worthy of exploration, and 
jiromising a rich reward to the statistic explorer who will traic 
them to their source— a harvest, as Huxley expresses it " im- 
mediately convertible into those things whii h the most sordidly 
practual of men will admit to have value, namely, money and 
life ” My chief subject is of interest to the whole world— to 
every race— to every human being It is of urgent importance 
to day, and it is a life and death question for generations to 
come I mean the question of food supply Many of my 
statements you may think are of the alarmist order , certainly 
ihey are depressing, but they are founded on stubborn facts 
They show that England and all eivilised nations stand m 
deadly peril of not having enough to eat As mouths multiply, 
food resources dwindle Land is a limited quantity, and the 
land that will grow wheat is absolutely dependent on difficult 
and capricious natural phenomena I am ronsir.tmed to show 
that our wheat producing soil is totally unequal to the strain put 
uixin It After wearying you with a survey of the universal 
dearth to be exjieclcd, I hope to point a way out of ihe colossal 
dilemma It is ihe chemist who must come to tin rescue of the 
threatened communities It is through the laboratory that 
starvation may ultimately be turned into plenty 

The food supply of the kingdom is of ^culiar interest to this 
meeting, considering that the gram trade has always been, and 
still 18, an important feature in the tmiiotls of Bristol The 
imports of grain to this city amount to aliout 25,000,000 bushels 
per annum— 8,000,000 of which consist of wheat 

What are our home requirements in the way of wheat ? The 
consumption of wheat per head of the [lopulation (unit con- 
sumption) IS over 6 bushels per annum , and taking the 
population at 40,000,000, we require no less than 240,000,000 
liushcls of wheat, increasing annually by 2,000,000 bushels, to 
supply the increase of population. Of the total amount of 
wheat consumed in the United Kingdom we grow 25 and 
imwrt 75 per cent 

.So important is the question of wheat supply that it has 
attracted the attention of Parliament, and the question of 
national granaries has been mooted It is certain that, in case 
of war with any of the great PotVers, wheat would be con 
traband, as if it were cannon or powder, liable to capture even 
under a neutral flag We must therefore accept the situation 
and treat wheat as munitions of war, and grow, accumulate, or 
store It as such It has been shown that at the best our stock 
of wheat and flour amounts only to 64,000,000 bushels — fourteen 
weeks’ supply— while last April our stock was equal to only 

10,000,000 bushels, the smallest ever recorded by “ Beerbohm” 
for the period of the season. Similarly, the stocks held in 
Europe, the United States, and Canada, called “ the world’s 
visible supply,” amounted to only 54,000,000 bushels, or 

10,000,000 less than last year’s sum total, and nearly 82,000,000 
less than that of 1893 or 1894 at th® corresponding penod. To 
arrest this impending danger, it has been proposed that an 
amount of 64,000,000 bushels of wheat should be purchased by 
the State and stored m national grananes, not to be opened, 
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except to remedy detenoraliiin of gram, or in new of national 
disaster rendering starvation imminent This 64,000,000 bushels 
would add another fourteen weeks’ life to the population , 
assuming that the ordinary stock had not been drawn on, the 
wheat in the country would only then be enough to feed tlie 
population for twenty eight weeks. 

I do not venture to speak aulhontatively on national gr.inarie3 
The subject has been discussed in the daily press, and the 
recently published Report from the Agricultural Committee on 
National Wheat Stores b-ings together all the arguments in 
favour of this important scheme, together with the difficulties to 
be faced if it be carried out with necessary completeness 

More hopeful, although difficult and costly, would be the 
alternative of growing most, if not all our own wheat supply 
here at home in the British Isles The average yield oier the 
United Kingdom last year was 2907 bushels per acre, the 
average for the last eleven years lieing 2946 I'or twelve 
months we need 240,000,000 bushels of wheat, requiring about 
8,250,000 acres of good wheat growing land, or nearly 13,000 
sepiare miles, increasing at the rete of too square miles jict 
inmim, to render us self sup|H)rling as to bread food 1 his area 
IS about one fourth the sue of !• ngland 

A total area of land in the United Kingdom equal to a plot 
no miles srjuarc, of quality and climate sufficient to grow 
wheal to the extent of 29 bushels per acre, does nnt seem a 
hojicless demand ' It is doubtful, however, if this .amoiinl of 
hnd could he kept under wheat, and the necessary exiiense of 
high farming faced, except under the imperious pressure of 
impending starvation, or the stimulus of a national subsidy or 
jiermanent high prues Certainly these 13,000 square miles 
would not be avaimbic under ordinary economic comhlions, for 
much, perhaps all, Ihe land now under barley and oils would 
not lie siiiiaule for wheat In any case, owing to our cold, 
damji climate and capricious weather, the wheal crop is 
harardous, and for the present our annual deficit of 180,000,000 
bushels must be imported A pennant ntly higher price for 
wheat IS, I fear, a calamity that ere long must be faced At 
enhanced prices, land now under wheat will be better farmed, 
and therefore will yield better, thus giving increased production 
without increased area 

The burning quesiion of to-day is, What can the United 
Kingdom do to be reasonably safe from starvation in presence 
of two successive failures of the world’s wheat haivtst, or 
against a hostile combination of European nations i* We eagerly 
spend millions to protect our coasts and commerce , and millions 
more on ships, explosives, guns, and men , but we omit to take 
necessary preciutions to supply ourselves with the very lirsl and 
supremely important munition of war— food 

To take up the question of food supply in its scientific aspect, 
I must not confine myself exclusively to our own national re 
nuirements The pioMemis not restricted to the British Isles — 
the bread eaters of the whole world share the perilous prospect 
—and I do not think it out of place if on this occasion I ask 
you to take with me a wide, general survey of Ihe whevl supply 
of the whole world 

Whe-at IS the most sustaining food grain of ihi great Caiieasian 
race, which includes the peoples of Europe, Uni’eil Elates, 
British America, the while inhabiiaiits o( South .\frica, 
Australasia, parls of Soiilh Amenta, and the while jicipiilation 
eif Ihe European colonies Of late years the individual con 
sumption of wheat has almost universally increased In 

Scandinavia It has risen 100 per cent in twenty five years , in 
Austro Hungary, 80 jier cent , in f ranee, 20 per eem , while 
in Belgium it has increased 50 per cent Only 111 Kussut and 
Italy, anel jiossibly Turkey, has the consumption of wheat per 
head declined 

In 1871 the bread eaters of the world numbered 37 1 ,000,000. 
In 1881 the numbers rose to 416,000,000, m 1891, to 

472,600,000, and at the present lime they number 516,500,00a 
The augmentation of the world’s bread eating population in a 
geometrical ratio is evidenced by the fact that the yearly 
aggregates grow progressively larger In the early seventies 
they rose 4,300,000 per annum, while in the eighties Ihey 

increased by more than 6,000,000 per annum, necessitating 

annual avlditions to the bread supply nearly one half greater 
than sufficed twenty-five years ago 

How much wheat will be required to supply all these hungry 
mouths with bread ? At the present moment it is not possible 

• The total area of ihe United Kuii[Jom u 130,975 square milci there- 
fore Ihe required land is about a tenth part of the tolal 
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to get accurate estimates of this year’s wheat crops of the world, 
but an adequate idea may be gained from the realised crops of 
some countries and the promise of others To supply 516,500,000 
bread-eaters, if each bread-eating unit is to have his usual ration, 
will require a total of 2,334,000,000 bushels for seed and food. 
What are our prospects of obtaining thisamount? 

According to the best authorities the total supplies from the 
1897-98 harvest ore 1,9*1,000,000 bushels The requirement 
of the 510,500,000 bread-eaters for seed and food ore 
*,3*4,000,000 bushels ; there is thus a deficit of 403,000,000 
bushels, which has not been urgently apparent owing to a 
surplus of 300,000,000 bushels carried over from the last 
harvest Respecting the prospects of the harvest year just 
beginning it must be borne in mind that there are no re 
mainders to bring over from last harvest We start with a 
deficit of 103,000,000 bushels and have 6,500,000 more mouths 
to feed It follows, therefore, tliat one sixth of the required 
bread will be lacking unless larger drafts titan now seem 
possible can be made upon early produce from the next 
harvest 

The majority of the wheat crops between i88a and 1896 were 
In excess tif current needs, and thus considerable reserves of 
wheat were available for supplementing small de6ciu from the 
four deficient harvests. But bread caters have almost eaten up 
the reserves of wheat, and the 1897 harvest being under average, 
the conditions become serious That scarcity and high prices 
have not prevailed m recent years is due to the fact that since 
1889 we have had seven world crops of wheat and six of rye 
abundantly in excess of the average These generous crops 
increased accumulations to such an extent as to oViscure the 
fact that the harvests of 1895 and 1896 were each much below 
xiurr ent requirements Practically speaking, reserves are now 
exhausted, and bread eaters must be fed from current harvests — 
accumulation under present conditions lieing almost impossible 
This IS obvious from the fact that a harvest equal to that of 
1894 (the greatest crop on record, both m acre*yield and in the 
aggregate) would yield less than current needs 

It IS clear we are confronted with a colossal problem that 
must tax the wits of the wisest When the bread eaters have 
exhausted all possible supplies from the 1897-98 harvest, there 
will be a deficit of 103,000,1x10 bushels of wheat, with no sub 
stitution possible unless Europeans can be induced to eat Indian 
corn or rye bread, Up to recent years the growth of wheat has 
kept pace with demaiius As wheat eaters increased, the acre- 
age under wheat expanded The world has become so familiar- 
ised with the orderly sequence of demand and supply, so 
accustomed to look upon the vast plains of other wheat 
rowing countries as inexhaustible granaries, that, in a light 
carted way , it is taken for granted that so imany million 
additional acres can lie added year after year to the wheat- 
growing area of the world. We forget that the wheat growing 
area is of strictly limited extent, and that a few million acres 
re^larly absorbed, soon mount to a formidable number 

The present position tieing so gloomy, let us consider future 
prospects What are the capabilities as regards available 
area, economic conditions, and acreage yield of the wheat- 
growing countries from whence we now draw our supply f 

for the last thirty ye.irs the United States have been the 
dominant factor in the foreign supply of wheat, exporting no 
less than 145,000,000 bushels This shows how the bread- 
eating world has depended, and still depends, on the United 
States for the means of subsistence The entire world’s contri- 
hiiUons to the food-ljeanng area have averaged but 4,000,000 
acres yearly since 1S69 It is scarcely possible that such an 
average, under existing conditions, can be doubled for llie 
coming twenty five years. Almost yearly, since 1885, additions 
10 the wheat growing area have diminished, while the recjuire- 
inents of the increasing population of the States have advanced, 
so that the needed American supplies have been ilrawn from the 
acreage hitherto used for exportation Practically there re 
mains no uncultivated prairie land in the United States suit 
able for wheat-growing The virgin land has been rapidly 
absorbed, until at present there is no land left for wheat 
without reducing the area for maize, hay, and other necessary 

It IS almost ^rtam that within a generation the ever increas- 
ing population of the United States will consume all the wheat 
grown within its borders, and will be driven to import, and, like 
ourselves, will scramble for a lion’s share of the wheat crop of 
the world This being the outlook, exports of wheat from the 
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United States are only of present interest, and will gradually 
diminish to a vanishing point. The inquiry may be restricted 
to such countries as probably will continue to feed bread eaters 
who annually derive a considerable part of their wheat from 
extraneous sources 

But if the United Slates, which grow about one-fifth of the 
world’s wheat, and contribute one-third of all W'heat export 
ations, are even now dropping out of the race, and likely soon 
to enter the list of wheat importing countries, what prospect is 
there that other wheat growing countries will be able to fill the 
gap, and by enlarging their acreage under wheat, replace the 
supply which the States have so long contributed to the world’s 
food ? The withdrawal of 145 million bushels will cause a 
serious gap in the food supply of wheat importing countries, 
and unless this deficit can be met by increased supplies from 
other countries there will be a dearth for the rest of (he world 
after the British Isles are sufficiently supplied 

Next to the United States Russia is the greatest wheat ex 
porter, supplying nearly 95 million bushels 

Although Russia at present exports so lavishly, this excess is 
merely provisional and jirecanous The Russian peasant p^u 
lation increases more rajiidly than any other m Europe The 
yield pet acre over Euroi>ean Russia is meagre — not more than 
8 6 bushels to the acre — while some authorities consider It as 
low as 4 6 bushels The cost of production is low— lower even 
than on the virgin soils of the United States The develop 
ment 0/ the fertile (hough somewhat overrated “ black earth," 
which extends across the southern portion of the empire and 
beyond the Ural Mountains into Siberia, progresses rapidly 
But, as we have indicated, the consumminn of bread in Ruasia 
has been reduced to danger fioint The peasants starve and 
fall victims to “hunger typhus,’’ whilst the wheat growers 
export pram that ouphl to be consumed at home 

Considering Siliena as a wheat grower, climate is the first 
consideration bummers ate short — as they are in all regions 
with continental climates north of the 45th parallel — and the 
ripening of wheat requires a lemperature averting at least 65° 
hahr for fifty-five to sixty five clays As all Siberia lies north 
of the summer isotherm of 65“ it follows that such region is 
ill adapted to wheat culture unless some compensating climatic 
condition exists As a fact, the conditions are exceptionally 
unfavourable in all but very limited districts in the two western- 
most governments The cultivable lands of 'Wfcstern Siberia 
adapted to gram bearing neither equal in extent nfer m potential 
productive powers those of Iowa, Minnesota, and Nebraska 
There are limited tracts of fair productiveness m Central 
Sibcriaand in the valleys of the southern affluents of the Amoor, 
hut these are only just capable of supporting a meagre population 

I’rincc Hilkoff, Russian Minister of Vvays and Communica 
tions, declared m 1896 that “ Siberia never had produced, and 
never would produce, wheat and rye enough to feed the Siberian 
population.” Anil, a year later. Prince Krojiotkin backed the 
statement as substantially correct 

Those who attended the meeting of the British Association 
last year in Canada must have been struck with the extent and 
marvellous capacity of the fertile plains of Manitoba and the 
North west Provinces Here were to be seen 1, 290, OCX) acres 
of fine wheat growing land yielding 18,261,950 hushcK, one- 
fifth of which comes to hungry England Expectations have 
been cherished that the Canadian North-west would easily 
supply the world with wheat, and exaggerated estimates are 
drawn os to the amount of surplus land on which wheat can he 
grown. Thus far performance has lagged behind promise, the 
wheat-bearing area of all Canada having increased less than 
500,00a acres since 18S4, while the exports have not increased 
in greater proportion As the wheat area of Maniloiia and the 
North west has increased the whevt area of Ontario and the 
Pastern provinces h.ts decreased, the added acres Ijcmg little 
more than sufficient to meet the growing requirements of popula- 
tion. We have seen calculations showing that Canada contains 

500.000. 000 acres of profitable wheat land The impossibility 
of such an estimate ever being fulfilled will be ajqvirent when it 
IS remembered that the whole area employed in both temperate 
zones for growing all the staple food crops is not more than 

580.000. 000 acres, and that in no country has more than 
9 per cent of the area been devoted to wheat culture 

The fertility of the North west Provinces of the Domimon is 
due to an exceptional and curious circumstance. In winter the 
ground freezes to a considerable depth. Wheat is sown in the 
spring, generally Apnl, when the froMn ground has been 
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th'xwed to a depth of three inches Under the hot sun of the 
short summer the grain sprouts with surprising rapidity, partly 
because the roots are supplied with water from the thawing 
depths The summer is too short to thaw the ground tho 
roughly, and gate posts or other dead wood evtracted in autumn 
are found still froren at their lower ends 

Australasia as a potential contributor to the world’s supply of 
wheat affords another fertile field for sjrecuiation Cliinatu 
conditions limit the Australian wheat area to a small portion of 
the southern littoral lielt Prof Shelton considers there are 
still fifty million acres in Queensland suitable for wheal, but 
hitherto it has never had more than 150,000 acres under cultiva 
tion Crops in former days were liable to rust, but since the 
Rust in Wheat conferences and thedisseminitionof instruction to 
farmers, rust no longer has any terrors I am informed by the 
l,)iieensland Department of Agriculture that of late years they 
practically have bred wheat vigorous enough to resist this 
plague For the second season in succession the wheal crop 
last tear was destroyed over large areas in Victoria , and in 
South Australia the harvest averaged not more than about 
buihels per acre after meeting Colonial requireiiien’s for flUMi 
and seed, leasing only 684,000 bushels for e\port In most 
other districts the yield falls to such an estent ns to cause 
Euroiicans to wonder why the pursuit of wheat-raising is 
continued 

New Zealand has a moist climate resembling that of central 
and southern Fngland, while South Australia is semi-arid, 
resembling Western Kansas Only two countries in the world 
yield as much wheat per acre as New Zealand— these arc 
Denmark and the United Kingdom Notwithstanding the 

m ield of wheat, due to an equable climate, New Zealand 
ruit and dairy farming still more profitable The climatic 
conditions favourable to wheat are also conducive to luxuriant 
growths of nutritious grasses Thus the New Zealander ships 
his butter more than n.alf-way round the world, and competes 
successfully with western Europe 

During the last twenty seven years the Austro Hungarian 
population has increased it 8 per cent , as against an increase 
of 54 6 per cent in the acreage of wheat Notwithstanding 
this disparity in the rates of increase, exports have practically 
Ceased by reason of an advance of nearly 80 (ler cent in unit 
consumption There can be liule doubt that Austro Hungary 
IS about to enter the ranks of importing nations, although m 
Hungary a considerable area of wheat land remains to lie 
brought under cultivation 

Roumama is an important wheat growing country. In 1896 
It produced 69,000,000 bushels, and exported 34,000,000 
bushels It has a considerable amount of surplus land which 
can be used for wheat, although for many years the wheat area 
IS not likely to exceed home requirements 

France comes next to the United States as a producer of 
wheat ; but for our purpose she counts but little, licing dependent 
on supplies from abroad for an average quanlily of 14 per cent 
of her own production There is practically no spare laml in 
France that can lie put under wheat in sufficient quantity to 
enable her to do more than provide for increase of population 
f,ermaiiy is a gigantic importer of wheat, her imports rising 
700 per cent in the last twenty five years, and now averaging 
35,cxx>,ooo bushels Other nations of Europe, also impuiiers, 
do not require detailed meniion, as under no conceivable con 
dilions would they be able to do more than supply wheat for 
the increasing requirements of their local population, and, 
instead of replenishing, would prol>ably dimmish, the world’s 
stores 

The prospective supply of"Vvheat from Argentina and 
Uruguay has been greatly overrated. The agricultural area 
includes less than 100,000,000 acres of good, bad, and indifferent 
land, much of which is best adapted for pastoral pur^ses 
There is no prospect of Argentina ever being able to devote 
more than 30,000,000 acres to wheat ; the present wheat area 
15 about 6,000,000 acres, an area that may be doubled in the 
next twelve years. But the whole arable region is subject to 
great climatic vicissitudes, and to frosts that ravaga the fields 
south of the 37th parallel Years of systematised energy arc 
frustrated in a lew days — perhaps hours — by a single cruelty of 
nature, such as a plague of locusts, a tropical rain, or a 
devastating hail storm. It will take years to><bniig the surplus 
lands of Argentina into cultivation, ani^ the population is even 
now insufficient to supply labour at seed time and harvest 
Dunng the next twelve years, Uruguay may add a million 
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acres to the world’s wheat fields, hut social, political, and 
economic conditions seriously interfere with agricultural 
development 

At the present time South Africa is an importer of wheat, 
and the regions suitable to cereals do not exceed a few million 
acris Ureal ex|)eclatKins have been formed as to the fertility 
of Mashonaland, the Shire Islands, and the Kikuju plateau, 
and as to the adaptation of iliese regions to the growth of wheat 
But wheat culture falls where ihe Ixanuia ripens, and the banana 
nourishes throughout Central Africa, except m limned areas of 
great elevation In many parts of Africa insect pests render it 
imiKissible to store gram, and without gram stores there can be 
little hope of large cxjxirts 

North Africa, lormerly the granary of Rome, now exports 
less than 5,ocxj,ooo bushels of wheal annually, and these exixirts 
are on the decline, owing to mcreascil home demands With 
scientific irrigation, Fgypt coukl supply three times her present 
amount of wheal, although no increase is likely unless the cotton- 
fields of the Delta are diverted to grain growing In Algeria 
and lunis nearly ill reclaimed lands are devoled lo the pro- 
duction of wine, for winch i brisk demand exists Were tins 
land devotcrl to the growth of wlieiit, an additional five million 
bushels might lie obi lined 

The enormous icreage devoted lo wheal in Iiidi.v has been 
declining for some years, and in 1895 over 2o,ooo,cxx3 acres 
yielded 185,000,000 bushels Seven eighths of this h.rrvest is 
rcijuired for native consumption, and only one eighth cm an 
average is available for export ’The annual increase of popula- 
tion IS more than 3,ooo,cx>o, demanding an addition to the 
fond bearing lands of not less than 1, 800, 00a acres annually. 
In recent years the increase has been less than onc-fonrth of 
this amoum 

In surveying the limitations and vieissitudes of wheat crops, L 
have endeavoured lo keep free from exaggeration, and nave 
avoided insistance on doubtful points. I have done my best to 
get trustworthy facts and figures, but from (he nature of the 
case It IS impossible to attain complete accuracy Great 
caution IS required in sifting the numerous varying current 
stalemenls respecting the estimated areas and total produce of 
wheat throughout the world The more closely official estimates 
are examined, the more defective are they found, and com- 
paratively few hgures are sufficiently well esl.ablished to bear the 
deductions often drawn In riuubllul cases 1 have applied to 
the highest authorities in each country, and in the case of con- 
flicting accounts have taken data the least favourable to sen- 
sational or jiamc engendering slatemenls In a few instances 
of accurate statistics their value is impaired by age , but for 95 
percent of my hgures 1 quote good authorities, while for the 
remaining 5 per cent I rely on the best commircial estimates 
derived (rom the appearance of the growing crops, the acreage 
under cultivation, and the yield last year ’l he maximuiiv 
probable error would make no appreciable difference in my 

The facts and figures I have set before you are easily inter- 
prcled Since 1871 unit consumption of wheat, including seed, 
has slowly increased in the United Kingdom to the present 
amount ol 6 bushels per head ficr annum , while the rate of 
eoiisuinptinn for seed and food by the whole world of bread- 
eaters was 4 15 bushels per unit per annum for the eight years 
ending 1878, and at the present time is 4 5 bushels Under 
present conditions of low acre yield, wheat ciniiot long retain 
Its dominant position among the food-stuHs ol Ihe civiliscel 
world The details of the imjiending catastrophe no one can 
predict, but its general direction is obvious enough Should 
all the wheat growing countries add to their area to the utmost 
capacity, on the most careful calculation the yield would give 
us only an addition of some icxj.cxxj.ooo acres, supplying at the 
average world yield of 12 7 buvhels to the acre, I,270,0C)0,CXX> 
bushels, just enough to supply the incre.tse of popuiatioti among 
bread eaters til! the year 1931 

Al the present lime there exists a deficit in the wheal area of 
3 1 , OCX3 square miles — a deficit masked by the fact that the ten 
worirl crops of wheat harvested in the ten years ending 1S96 were 
more than 5 per cent above the average of the previous twenty- 
aix years 

When provision shall have been made, if jiossible, lo feed 
230,000,000 units likely to be added lo the bread eating popu- 
lation by 1931— by the complete occupancy of the arable areas 
of the temperate rone now jrartully occupied— where can be 
grown Ihe additional 330,000,000 bushels ol wheal required ten. 
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years later by a hungry world ? What is to hapjien if the prcKcnt 
rate of population be maintained, and if arable areas of sufficient 
extent cannot be adapted and made contributory to the subsist 

Are we to go hungry and to know the trial of scarcity ? That 
IS the (Kiignant question Thirty years is but a day in the life of 
a nation Those present who may attend the meeting of the 
British Association thirty years hence will judge how far my 
forecasts arc jiisiihed 

If bread fails — not only us, but all the bread-eaters of the 
world— what an we to do ? We are Isirn wheat eaters Other 
races, vastly superior to us m nuinliers, but differing widely 
111 material and intellectual progress, are eaters of Indian corn, 
rice, millet, and other grains , but none of these grains have the 
fiiod value, the concentrated health sustaining power of wheat, 
and it IS on this account that the accumulated experience of 
civilised mankind has set wheat apart as llie fit and proper IoikI 
for the development of muscle and brains 

It IS said that when other wheat exporting countnes realise 
that the hfvtes can no longer keep pace with the demand, these 
countries will extend their area of cultivation, and struggle to 
keep up the supply part passu with the falling oft in other 
quarters But will this comfortable .md cherished doctrine bear 
the test of examination f 

Cheap production of wheat depends on a variety of causes, 
varying greatly in different countries Taking the cost of pro 
ducing a given quantity of wheat in the United Kingdom at 
loor , the cost for the same amount in the United States isbyr , 
in India (>6f , aiul in Russia 54^ We require cheap lalsour, 
fertile soil, tasy irans|sortation to market, low taxation and rent, 
and no export or iiiqxirt duties I,ahour will rise m price, and 
fertility dimmish as the requisite manurial constituents m the 
virgin soil become exhausted facility of transportation to 
market will he aided by railways, hut these arc slow and cosily 
to construct, and it will not pay to carry wheat by rail beyond a 
certain distance These considerations show that the price of 
wheat tends to increase On the oilier tiand, the artificial 
impediments of laxation and customs duties tend to dimmish as 
demand increases and prices rise 

I have said that starvivtion may he averted through the 
laboratory Before we are in the grip of actual dearth the 
chemist will step in and postpone the day of famine to so distant 
a period that we, and our sons and grandsons, may legitimately 
live without undue solicituae for the future 

It is now recognised that all crops require what is called a 
“dominant” manure home need nitrogen, some potash, 
others phosphates Wheat pre eminently ilemands nitrogen, 
fixed in the form of ammonia or nitric acid All other necessary 
consliluenis exist in the soil, but nitrogen is mainly of atmo 
spheric oiigin, and is rendered “ fixed ” byxslowand precarious 
process which requires a combination of rate meteorological 
and geographical conditions to enable it to advance at a suffi- 
eientl) rapid rale to become of commercial importance 

There are several sources of available nitrogen The distilla 
tion of coal m the process of gos-making yields a certain amount 
of ns nitrogen in the form of ammonia . and this product, as 
sulphate of ammonia, is a substance of considerable commercial 
value to gas companies But the quantity produced is compar 
ativcl) small , all Lurope does not yield more than 400,000 annual 
tons, and, in view of the unlimited nitrogen required to 
substantially increase the world’s wheat crop, this slight amount 
of coal ammonia is not of much significance for a long time 
guano has been one of the most important sources of nitrogenous 
manures, but guano deposits are so near exhaustion that they 
may be dismissed from consideration, 

Much has been said of late veafs, and many hopes raiserl by 
the discovery of Ilellnegel and Wilfarth, that [eguminous plants 
bear on their roots nodosities abounding m bacteria endowed 
with the property of fixing atmospheric nitrogen ; and it Is 
proposed that the necessary amount of nitrogen demanded by 
gram crops should be supplied to the soil by cropping it with 
clover ajU ploughing in the plant when its nitrogen assimihs- 
ation 15 OSjnpletc But it is questionable whether such a mode 
of proceduM will lead to the lucrative stimulation of crops 
It must be admitted that practice has long been ahead of 
science, and for ages farmers have valued and cultivated legu- 
minous crops The four-course rotation is turnips, barley, 
clover, wheat— a sequence popular more than two thousand 
years ago On the continent, in certain localiues, there has 
been some extension of microbe cultivation , at home we have 
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not reached even the eXjierimental stage Our present know- 
ledge lends to the conclusion that the much more frequent 
growth of clover on the same land, even with successful microbe- 
seeding and proper mineral supplies, would be attended with 
uncertainty and difficulties The land soon becomes what is 
called “clover sick ’’and turns barren 

There is still another and invaluable source of fixed nilrccen 
I mean the treasure locked up in the sewage and drainage of our 
towns Individually the amount so lost is triHing, but multiply 
the loss by the number of inhabitants, and wc have the startling 
fact that, in the United Kingdom, we are content to hurry down 
our drains and water-courses, into the sea, fixed nitrogen to the 
value of no less than 16,000,000/ per annum This unspeakable 
waste continues, and no effective and universal method is yet 
contrived of converting sewage into corn Of this barbaric 
waste of manurial constituents Liebig, nearly half a century 
ago, wrote in these prophetic words “Nothing will more 
certainlv consummate the ruin of England than a scarcity of 
fertilisers — it means a scarcity of food It is impossible that 
such a sinful violation of the divine laws of nature should for 
ever remain unpunished , and the time will probably come for 
England vioner than for any other country, when, with all her 
wealth in gold, iron, an<l coal, she will be unable to buy one- 
thousaiidth part of the food which she has, during hundreds of 
years, thrown recklessly away " 

The more widely this wasteful system is extended, recklessly 
returning to the sea what we have taken from the land, the more 
surely and quickly will the finite stocks of nitrogen locked up 
m the soils of the world become exhausted Let us remember 
that the plant creates nothing , there is nothing in bread which 
IS not absorbed from the soil and unless the abstracted nitrogen 
IS returned to the soil. Us fertilily must ultimately be exhausted 
When we apply to the land nitrate of soda, sulphate of ammonia, 
or guano, wc are drawing on the earth’s capital, and our drafts 
will not perpetually he honoured Mready we see that a virgin 
soil cropped for several years loses its productive powers, and 
without artificial aid becomes infertile Thus the strain to meet 
demands is increasingly great Witness the yield of forty 
bushels of wheat per acre under favourable conditions, dwindling 
through exhaustion of soil to le'ss than seven bushels of poor 
gram, and the urgency of husbanding the limited store of fixed 
nitrogen becomes apparent The store of nitrogen m the 
atmosphere is practically unlimited, but tt is fixed and rendered 
assimilable by plants only by cosmic processes of extreme 
slowness The nitrogen which with a light heart wc liberate m 
a battleship broadside, has taken millions of minute organisms 
patiently working for centuries to win from the atmosphere 

The only available compound containing sufficient fixed 
nitrogen to be used on a world wide scale as a nitrogenous 
manure is nitrate of soda, or Chill saltpetre This substance 
occurs native over a narrow band of the plain of Tamarugal, m 
the northern provinces of Chill between the Andes and the 
coast hills In this rainless district for countless ages the con 
tinuous fixation of atmospheric nitrogen by the soil. Its con- 
version into nitrate by the slow transformation of billions of 
nitrifying organisms, its combination with soda, and the crystal 
lisaiion of the nitrate have been steadily proceeding, until the 
nitrate fields of Chib have become of vast commercial im|a>ttance, 
and promise to be of inestimably greater value in the future 
The growing exports of nitrate from Chill at present amount to 
about 1,200,000 tons 

The present acreage devoted to the world’s growth of wheat 
IS alxiut 163,000,000 acres. At the average of 127 bushels per 
acre this gives 2,070,000,000 bushels. But thirty years hence 
the demand will be 3,260,000,000 bushels, and there will be 
difficulty in finding the necessary acreage on which to grow the 
additional amount required By increasing the present yield 
per acre from 12710 20 bushels we should with our present 
acreage secure a crop of the requisite amount. Now from J 2 7 
to 20 bushels per acre is a moderate increase of productiveness, 
and there is no doubt that a dressing with nitrate of soda will 
give this increase and more 

The action of nitrate of soda in improving the yield of wheat 
has been studied practically by Sir John Lawes and Sir Henry 
Gilbert on their experimental field at Kothamsied This field 
was sown with wheat for thirteen consecutive years without 
manure, and yielded an average of 1 1 '9 bushels to the acre 
hor the next thirteen years it was sown with wheat, and dressed 
with 5 cvvt. of nitrate of soda per acre, other mineral constituents 
also being present The average yield for these years was 36*4 
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bu&hels per .icre— an increase of 24 5 bushel* In other words, 
22 86 lbs of nitrate of soda produce an increase of one bushel j 

At this rate, to increase the world’s crop of wheat by 7 3 
bushels, about ij cwt of nitrate of soda must annually be 
applied to each acre The amount required to raise ihe 
world’s crop on 163,000,000 acres from the present supply of 
2,070,000,000 bushels to the required 3,260,000,000 bushels 
will be 12 million tons distributed in varying amounts oser the 
wheat growing countnes of the world The countries which 
produce more than the average of 12 7 bushels will ref|uirc less, 
and those below the average will require more , but, broadly 
speaking, about 12,000,000 tons annually of nitrate of soda will 
be required, in addition to the li million tons already absorlred 
by the world 

It is difficult to get trustworthy estimates of the amount of 
nitrate surviving in the nitre beds Common rumour declares 
the supply to be inexhaustible, but cautious local authorities 
state that at the present rate of export, of over one million tons 
per annum, the raw material “ caliche,” containing from 25 to 
SO per cent nitrate, will be exhausted in from twenty to thirty 

Dr Newton, who has spent years on the nitrate fields, tells 
me there is a lower class material, containing a small proportion 
of nitrate, which cannot at present be used, but which m ly 
ultimately lx. manufactured at a profit Apart from a few of 
the more scientific manufacturers, no one is sanguine enough to 
think this debatable material will ever be worth working If 
we assume a liberal estimate for nitrate obtained from the lower 
grade dejaisit, and say that it will equal in ciuantity that from 
the richer quality, the supply may last, possibly, fi/tj years, at 
the rate of a million tons a year , but at the rate required to 
augment the world’s supply of wheat to the point demanded 
thirty years hence, it will not last more than four yeirs 

I have passed in resiew all the wheat growing eounincs of the 
world, with the exception of those whose united supplies are so 
small as to make little appreciable difference to the argument 
The situation may be summed up briefly thus —The world s 
demand for wheat — the leading bread stuff —increases in a 
crescendo ratio year by year flratlually all 1 he wheat bearing 
land on the glolie is appropriated to wheat growing, until we 
arc within measurable distance of using the last available acre 
We must then rely on nitrogenous manures to increase the 
fertility of the land under wheat, so as to raise the yield from 
the world’s low average— 12 7 bushels per acre- to a higher 
average To do this effitienily and feed the breiil caters for a 
few years will exhaust all the available store of nitrate of soda 
For years past we have been spending fixed nitrogen at a 
eulpaoly extravagant rate, heedless of the fact that it is fixed with 
extreme slowness and difficulty, while its liberation m the free 
state takes place always with rapidity and sninelimcs with 
explosive violence 

Some years ago Mr Stanley Jevons uttered a note of warning 
as to the near exhaustion of our British coalfields But the 
exhaustion of the world’s stock of fixed nitrogen is a inaltcr of 
far greater importance It means not only a tatastrophe little 
short of starvation for the wheat eaters, but indirectly, scarcity 
for those who exist on inferior grains, together with a lower 
standard of living for meat eaters, scarcity of mutton and beef, 
and even the extinction of gunpowder ' 

There is a gleam of light amid this darkness of despomlency 
In Its free state nitrogen is one of the most abundant and 
pervading bodies on ihe face of the earth Every square yard 
of the e-arth’s surface has nitrogen ga.s pressing down on it to 
the extent of about seven tons — but this is in the free state, and 
wheat demands it Jixed To Cbnvey this idea in an object- 
lesson, I may tell you that, previous to its destruction by lire, 
Colston Mall, measuring 146 feet by 80 feet by 70 feet, con 
tamed 27 tons weight of nitrogen in us atmosphere , it also 
contained one third of a ton of argon In the free gaseous 
state this nitrogen is worthless , comljined in Ihe form of nitrate 
of soela It would be worth about 2000/ 

For years past attempts have been made to effect the fixation 
of atmo^heric nitrogen, and some of the processes have met 
with sufficient partial success to warrant experimentalists in 
pushing their trials still further ; but I think I am right m 
saying that no process has yet been brought to the nonce of 1 
scientific or commercial men which can be considered successful 
either as regards cost or yield of product. It is possible, by 
several methods, to fix a certain amount of atmospheric nitrogen , 
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but to Ihe best of my knowledge no process has hitherto con- 
verted more than a small amount, and this at a cost largely in 
excess of the present m.irktl value of fixed nitrogen 

The fixation of atniospherie nitrogen therefore is one of the 
great discoveries awailing the ingenuity of chemists It is cer- 
tainly deeply imjxirtant in us practical bearings on the future 
wi Ifare and happiness of the civilised races of mankind This 
iinfulhllcd problem, which so far has eluded the strenuous 
attempts of those who have tried to wrest the secret from nature, 
differs materially from other chemical discoveries which are in 
the air, so to spc.ik, liut ire not yet matured Ihe fivation of 
nitrogen IS vital to the progress of eivihsed humanity Other 
discoveries minister to our inere.xscd mlellectual comfort, 
luxury, or convenience , they serve to make life easier, to hasten 
the .icquisilion of wealth, or to save time, health, or worry. 
The lixation of nitrogen is a question of the not fir distant 
future Unless we can class it anumg certainties lo lonie the 
great Caucasian race will cease to be foremost in the world, and 
will be squeezed out of existence by races to whom wheaterr 
bread is not the staff of life 

Let me see if it is not possible even now lo solve the 
momentous problem As far back as 1892 I exbibued, at one 
of the Soirees of the Royal Society, an expxrimeiU on “The 
1 lame of Burning Nitrogen ” I showed tlial mlrogen is a 
combustible gas, and the reason why when once lenited the 
flame does not spreMil through the atmosiihere and deluge the 
world in a sea of nitric .leid is that its igniting point is higher 
than ihe temperature of Us flame— nol, therefore, hot enough to 
set fire to the adjacent mixture But by passing a strong 
mdiiclion current txlween terminals ihe air takes fire and con- 
tinues to burn with a powerful flame, producing nilrous and 
mtnc acids This inconsiderable experiment may not unlikely 
lead to the development of a mighty industry destined lo solve 
the great food problem With the object of burning out iiitrogen 
from air so as lo leave argon behind, I.onl Rayleigh hlted up 
apparatus for jierforming the operation on a larger scale, and 
succeeded in efleeling the union of 20 4 grammes ol miveel 
nitrogen and oxygen at an expenditure of one lior e jxiwer, 
following these figures it would require one Board of Trade 
unit to lorm 74 graimues of inlraie* of soda, and ihei.fort 
14,000 units lo form one ton lo ginirale electricity 111 the 
oriliiury way with steam enginis ind dynamos, it is now 
possible with a steady load night and diy, and engines working 
at maximum efficiency, to produce current at i cost of one third oi 
a jienny per Board of Trade unit At this rate one ton of nitraic 
of Mida Would cost 26/ But electrieiiy Iroin coal and steam 
engines is too costly for large industrial purposes , at Niagara, 
where wilir power is used, cleetncity can l>e sold at a prolil for 
one seventeenth ot a penny per Board of 1 tide unit \l tins 
rale nitrate of soda would cost not more than 5/ jier ton But 
the limit of cost is not yel reached, and it must la. nmeinlii nd 
that Ihe initial elata are ilenved from small scale experimenls, iiv 
which the object vvas nol economy, but rather to demoiistraie 
the pr.aetic.ibility of the combustion method, and to utilise it for 
isolating argon I- sen now electric nitrate at 5/ a ton com 
pates favourably with Chih nitrate at 7/ lOi a ton , and all 
experience shows that when the road has been pointed out by a 
snull Ulxiratory exyierimenl, the industrial oficralions that niiy 
follow are always conducted at i cost Considerably lower than 
could be anticipated from the laboratory figures 

Before we decide that eleclnc nitrate is a comnieriial poxsi- 
bilily, a final question must be mooted W, are dealing with 
wholesale figures, and must take care that we are not simjily 
shifting difficulties a hltle further back without really diminish- 
ing them Wc start with a shortage of wheat, and the natural 
remedy is to pul more land under cultivation As the land can 
not be stretched, and there is sei much of it and no more, the- 
object islo render the av.ailablc area more productive by a dress- 
ing with nilratc of soda Bui nitrate ol soda is limited in 
quantity, ind will soon be exhausted Human ingenuity can 
contend even with these apparently hopeless difficulties Nitrate 
c-an he produced itlificially ny the combustion of the atmosphere 
Here we come to finality in one direction , our stores are in- 
exhaustible But how about electricity ‘ Can wc generate 
enough energy to product 12,000,000 Ions of mlrile of siala 
annually ? A preliminary calculation shows that there need be 
no fear on that score, Niagara alone is capable of supyilying 
the required electric energy wiihout much lessening its mighty 
flow 

The future can take care of itself The artificial production 
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of nitrite » clearly within view, and by lU aid the land devoted 
to wheat can be brought up to the thirty bushels per acre 
standard In days to come, when the demand may again over- 
take supply, we may safely leave our successors to grapple with 
the stupendous food problem 

And, m the next generation, instead of trusting mainly to 
fiKKl-stuffs which flourish in temperate climates, we probably 
■sball trust more and more to the exuberant food-sluffs of the 
tropics, where, instead of one yearly sober harvest, jeopardised 
by any shrinkage of the scanty days of summer weather, or of 
the few steady inches of rainhill, nature annually supplies heat 
and water enough to ripen two or three successive crops of food- 
stufis in (.vtraordinary abundance To mention one plant alone, 
Humboldt — from what precise statistics I know not — computed 
that, acre for acre, the food-productiveness of the banana is 
133 times that of wheat , the unripe banana, before its starch is 
converted into sugar, is said to make excellent bread. 

Considerations like these must in the end determine the range 
and avenues of commerce, perhaps the fate of continents We 
must develop and guide nature’s latent energies, we must utilise 
her inmost workshops, we must call into commercial existence 
■Central Africa and Brazil to redress the balance of Odessa and 
Chicago 

Having kept you for the last half-hour rigorously chained to 
earth, disclosing dreary possibilities, it will be a relief to soar to 
the heights of pure science and to discuss a point or two touch 
eng Its latest achievements and aspirations The low temper- 
ature researches which bring such renown to Prof Dewar and 
to his laboratory in the Royal Institution have been crowned 
during the present year by the conquest of one of nature's must 
defiant strongholds On May to last Prof Dewar wrote to me 
these simple but victorious words “ This evening I have sue- 
■ceeded in liquefying both hydrogen and helium The second 
stage of low temperature work has begun ” Static hydrogen 
boils at a temperature of 238° C at ordinary pressure, and at 
250’ C in a vacuum, thus enabling us to get within 23' C of 
absolute zero The density of liquid hydrogen is only one 
fourteenth that of water, yet m spite of such a low density it 
collects well, drops easily, and has a well defined meniscus 
With proper isolation it will be as easy to manipulate liquid 
hydrogen as hquid air 

The investigation of the properties of bodies brought near the 
absolute zero of temperature is certain to pive results of extra- 
ordinary importance. Already platinum resistance thermometers 
are becoming useless, as the temperature of Ixiilmg hydrogen 
as but a few degrees from the point where the resistance of 
platinum would be practically nothing, or the conductivity 
infinite 

Several years ago I pondered on the constitution of matter m 
■what 1 ventured to call the fourth stale I endeavoured to 
.probe the tormenting mystery of the atom What rr the atom ? 
Isa single atom m space solid, liquid, or gaseous ? Each of these 
states involves ideas which can only pertain to vast collections 
of atoms. Whether, like Newton, we try to visualise an atom 
as a hard, spherical body, or, with Uoscovitch and Faraday, to 
regard 11 as a centre of force, or accept the vortex atom theory 
of Lord Kelvin, an isolated atom is an unknown entity ditficuU 
to conceive The properties of matter — solid, liquid, ga.veous — 
are due to molecules in a slate of motion Therefore, matter as 
we know it involves essentially a mode of motion , and the atom 
Itself — intangible, invisible, and inconceivable — is its material 
basis, and may, indeed, be styled the only true matter The space 
.involved m the motions of atoms has no more pretension to be 
called matter than the sphere of influence of a body of riflemen 
— the sphere filled with flying leaden missiles— has to be called 
lead. Since what we call matter essentially involves a mode of 
■motion, and since at the temperature of absolute zero all atomic 
motions would stop, it follows that matter as we know it would 
at that paralysing temperature probably entirely change Us 
.properties Although a discussion of the ultimate absolute 
properties of matter is purely speculative, it can hardly be 
barren, considering that m our laboratories we arc now within 
moderate distance of the absolute zero of temperature 

I have dwelt on the value and importance of nitrogen, but 1 
must not omit to bnng to your notice those little known and 
curiously related elements which durmg the past twelve months 
have Iieen discovered and partly described by Prof Ramsay and 
Dr. Travers For many years my own work has been among 
what I may call the waite heaps of the mineral elements Prof 
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Ramsay is dealing with vagrant atoms of an astral oafure. 
During the course of the present year he has announced the 
existence of no fewer than three new gases — krypton, neon, and 
metargon Whether these gases, chiefly known by their sjieotra, 
are true unalterable elements, or whether they are compoundevl 
of other known or unknown bodies, has ^et to be proved, 
Pellow workers freely pay tribute to the painstaking zeal with 
which Prof Ramsay has conducted a difticult research, and to 
the philosophic subtlety brought to bear on his investigations. 
But, like most discoverers, he has not escaped the flail of severe 

There is still another claimant for celestial honours. Prof 
Nnsini tells us he has discovered, in some vulcanic gases at 
Pozzuoh, that hypothetical element Curomuin, supposed to cause 
the bright line 5316 9 m the spectrum of the sun’s corona. 
Analogy ixiims to ns being lighter and more diffusible than 
hydrogen, and a study of Us properties cannot fail to yield 
sinking results. Still awaiting discovery by the fortunate 
spectroscopist are the unknown celestial elements Aurorium, 
with a cliaraeterislic line at 5570 7 — and Nebulum, having two 
br^ht lines at 5007 OJ and 4959 02 

The fundaiiienixl discovery by Hertz, of the electro magnetic 
waves predicted more than thirty years ago by Clerk Maxwell, 
seems hkely to develop m the direction of a praciical appli 
cation which excites keen interest — I mean the .application to 
electric signalling across moderate distances without connecting 
wires. The feasibility of this method of signalling has been 
demonstrated by several experimenters at more than one meet- 
ing of the British Association, though most elaliorately and 
with many optical refinements by Oliver Lodge at the Oxford 
meeting 111 1894 But not until Signor Marconi mduLcd the 
British Post Office and foreign Lovernments to try large-scale 
experiments did wireless signalling become generally and popu- 
larly known or practically developed as a special kind of tele- 
graphy Its feasibility depends on the discovery of a singularly 
sensitive detector for Hertz waves— a detector whose sensitive- 
ness m some cases seems almost to compare with that of the 
eye itself. The fact noticed by Oliver l!odge m 1889, tliat an 
infinitesimal metallic gap subjected to an electric jerk became 
conducting, so as to complete an electric circuit, was redig. 
covered soon afterwards in a more tangible and definite form, 
and applied to the detection of Hertz waves by M E, Branly, 
Oliver Lodge then continued the work, and produced the 
vacuum fihng-tube coherers vvilh automatic tapper-back, which 
are of acknowledged practical service It is this varying con- 
tinuity of contact under the influence of exlremel) feeble 
electric stimulus alternating with mechanical tremor, winch, in 
combination with the mode 0/ producing the waves revealed by 
Hertz, constitutes the essential and lundameiUal feature of 
“ wireless telegraphy ” There is a curious and widely spread 
misapprehension about coherers to the efiect that to make a 
coherer work the wave must fall upon it. Oliver Lodge has 
disproved this falltcy Let the wave fall on a suitable receiver, 
such as a metallic wire or, belter still, on an arrangement of 
metal wings resembling a Hertz sender, and the waves set up 
oscillating currents which m^ be led by wires (enclosed in 
metal pipes) to the coherer The coherer acts apparently by a 
species of end-impact of the oscillatory current, and does not 
need to be attacked m the flank by the waves themselves. This 
interesting method of signalling — already developing m Mar- 
coni’s hands into a successful practical system which incvjtably 
will Ik. largely used in lighthouse and marine work — presents 
more analogy to optical signals by flash light than to what is 
usually understood as electric telegraphy , notwithstanding the 
fact tha. an ordinary Morse instrument at one end respond to 
the movements of a key at the other, or, as arranged by 
zMcxander Muithead, a siphon recorder responds to an auto- 
matic transmitter at about the rate of slow cable telegraphy. 
But although no apparent optical apparatus is employed, 11 
remains true that the impulse travels from sender to receiver by 
esscntiallv the same process as that which enables a flash of 
mwnesium powder to excite a distant eye 
■fhe phenomenon discovered by Zeeman that a source of 
radiation is affected by a strong magnetic field in such a way 
that light of one refrangibility becomes divided usually into 
three components, two of which ate displaced by diffraction 
analysis on either iide of the mean position, and are oppositely 
polarised to the third or residual constituent, has been examined 
by many observers in all countries. The phenomenon has been 
subjected to photography with conspicuously successfiil results 



September 8, 1898J 


445 


NA rURE 


by Prof T Pre«ton in Dublin, and bj Prof MichcUon and Dr. 
Ames and others in America. 

It appears that the diflcrent lines in the spectrum arc dif 
(erently affected, some of them beinfr tripled with different 
grades of relative intensity, some doubled, some t|uadrupl(.d, 
some sextupled, and some left unchanged Even the two com- 
ponents of the D lines are not similarly influenced Moreover, 
whereas the polarisation is usually such as to indicate that 
motions of a negative ion or electron constitute the source of 
light, a few lines are stated by the observers at Baltimore, who 
used what they call the “ small ” grating of five inches width 
ruled with 65,000 lines, to he polarised m the reverse way 

Further prosecution of these researches must lead to deeper 
insight into molecular processes and the mode in which they 
affect the ether , indeed already valuable theoretic views have 
been promulgated by H A. Lorens, J Larmor, and O F 
Fitrgerald, on the lines of the radiation theory of Dr John- 
stone Stoney , and the connection of the new phenomena with 
the old magnetic rotation of Faraday is under discussion It is 
interesting to note that Faraday ana a number of more recent 
experimenters were led by theoretic considerations to look for 
some such effect and though the maderjuate means at their 
disposal did not lead to success, nevertheless a first dim glimpse 
of the phenomenon was obtained by M Fkvcz, of the Royal 
Observatory at Brussels, in 1885 

It would be improper to pass without at least brief mention 
the remarkable series of theoretic papers by Dr J. I armor, 
published by the Royal Society, on the relationship between 
ether and matter By the time these researches become generally 
intelligible they may be found to constitute a considerable step 
towards the further mathematical analysis and interpretation of 
the physical universe on the lines initiated by Newton 

In the mechanical construction of Rontgen ray tubes I can 
record a few advances the most successful being the adoption 
Of Prof. Silvanus P Thompson’s suggestion of using for the 
anti-kathode a metal of high atomic weight Osmium and 
indium have been used with advantage, and osmium anti kathode 
tubes are now a regular article of manufacture As long ago os 
June 1896, X-ray lubes with metallic uranium anti kathodes were 
made in my own lalxirato^, and were found to work better than 
those with platinum The difficulty of procuring metallic 
Uranium prevented these experiments from being continued 
Thonum anti kathodes have also been tried 

Rontgen has drawn fresh attention to a fact very early ob- 
served by Enghsh experimenters— that of the non homogeneity 
of the rays and the deptndtnce of their penetrating power on 
the degree of vacuum , rays generated in high vacua have more 
penetrative power than when the vacuum is less high These 
facts ate familiar to all who have exhausted focus tubes on their 
own pumps Rontgen suggests a convenient phraseology, he 
calls a low vacuum tube, which does not emit the highly pene 
trating rays, a “soft ” tube, and a tube in which the exhaustion 
has been pushed to an extreme degree, m which highly penetrat- 
ing rays predominate, a “ hard " tube Using a “ hard” tube 
he took a photograph of a double barrelled nfle, and showed 
not only the leailen bullets within the steel barrels but even the 
wads and the charges 

Benoit has re examined the illeged relation between density 
and opacity to the rays, and finds certain discrepancies Thus, 
the opacity of equal thicknesses of palladium and pUtinnm are 
nearly equal whilst their densities and atomic weights are very 
different, those of patladlum being about half those of platinum 

At the last meeting of the British Association visitors s.»w — 
at the McGill University— Profs. Cox and Callendar’s apparatus 
for measuring the velocity of Rontgen rays They found it to 
be certainly greater than 200 kilqgjetres per second Majorana 
has made an independent determination, and finds the velocity 
to be 600 kilometres per second with an inferior limit terlamly 
of not less than 150 kilometres per second It may be re- 
membered that J. J Thomson has found for kathode rays a 
velocity of more than to, 000 kilometres [ler second, and it is 
extremely unlikely that the velocity of Rontgen rays will prove 
to be less 

Trowbridge has verified the fact, previously announced by 
Prof S P Thompson, that fluor spar, which by prolonged 
heating has lost its power of luminescing when re heated, regains 
the power of thermo luminescence when exposed to Rontgen 
rays. He finds that this restoration is .ilso effected by exposure 
to the electric glow discharge, but not by ^Itposuri to ultra- 
violet light The difference is suggestive 
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As for iht action of Rontgun rays on bacteria, often asserted 
and often denied, the latest statement by Dr H Ricdtr, of 
Munich, is to the effect that bacteria are killed by the discharge 
from " hard " lubes W hether the observation will lead to 
results of pathologic imivortance remains to be seen The 
circumstance that the normal retina of the eye is slightly 
sensitive to the rays is confirmed by Dorn and by Rontgen 
himself 

The essential wave nature of the Rontgen rays appears to be 
confirmed by the fact ascertained by several of our great niathe- 
malical physicists, that light of excessively short wave length 
Would be but slightly absotbed by ordinary material media, and 
would not m the ordinary sense be refracted at all In fact a 
theoretic basis for a comprehension of the Rontgen rays had 
lieen pro|>uuiidcd before the rays were discovereil At the 
Liverpool 11 ectiiig of the British .Vssocialion, several speakers, 
headed by Sir George Stokes, expressed their conviction that 
the disturbed electric field caused by the sudden stoppage of the 
motion of an electrically charged atom yielded the true explan 
alion of the phenomena extraneous to the Crookes high vacuum 
tubes — phenomena so excellently elaborated by Lenard and by 
Rontgen More recently. Sir George Stokes has tc stated his 
“ pulse ” theory, and fortified it with arguments which liave an 
important be vring on the whole theory of the leftactiun of light 
He still holds to their essentially transverse nature, m spite of 
the absence of polarisation, an absence once more confirmed by 
the careful experiments of Dr L Graetz The details of this 
theory are in process of elaboration by Trof J J Thomson 

Meantime, while the general opinion of physicists seems to be 
settling towards a wave or ether theory for the Rontgen rays, 
an opposite drift is apparent with respect to the physical nature 
of the kathode rays it Ixicomes more and more elear that 
kathode rays consist of electrified atoms or ions m rapid pro- 
gressive motion My idea of a fourth stale of matter, pro- 
pounded in 1881 (f/ti/ T/'uns , Part 2, 1881, pp 433-4), and 
at first opposeil at home and abroad, is now liecoming aci epted. 
It 18 sup|x>rtcd by I’rof J I Thomson {Phil Mag , Oelolier 
*897, p 312) Dr Larmor's theory (Phtl Mag , December 
1897, p 506) likewise involves the idea of an ionic substratum 
of matter , the view is also confirmed by Zeeman's phenomenon 
In (lermany — where the term kathode ray was invented almost 
as a protest against the theory of molecular streams propounded 
by me at the Sheffield meeting of the British .Vssoeiation m 1879 
— additional proofs havelieen prmluced in favour of the doctrine 
that the essential fact in the phenomenon is electrified Radiant 
Matter 

The speed of these molecular streams has been approximately 
measured, chiefly by the aid of my own discovery nearly twenty 
years ago, that their path is curve I in a magnetic field, and that 
they produce phosphorescence where they impinge on an 
obstacle The two unknown quantities, the charge and the 
speed of each atom, are measurable from the amount of curv- 
ature and by means of one other mde[iendent exjieriment 

It cannot be said that a complete and conclusive theory of 
these rays has yet been formulated. It 13 generally acecjiled 
that collisions among particles, especially the violent collisions 
due to their impact im a massive target placed in their path, 
give rise to the interesting kind of extremely high frequency 
radiation discovered by Rontgen It has, indeed, tor some lime 
been known that whereas a charged body in motion constitutes 
an electric current, the sudden stoppage, or any violent accelera- 
tion of such a body, must cause an alternating electric dis- 
turbance, which, though so rapidly decaying m intensity as to 
lie practically “dead Ireat," yet must give rise 10 an ethereal 
wave or pulse travelling with the speed of light, but of a length 
comijarable to the size of the body whose sudden change of 
motion caused the disturbance. The emission of a high-pitched 
musical sound from the jolting of a dustman’s cart (with a spring 
bell hung on it) has been suggested as an illustration of the way 
in which the molecules of any solid not at absolute zero may 
possibly emit such rays 

If the target on to which the electrically charged atoms 
impinge is so consululed that some of Us iiiiiuite parts can 
thereby tie set into rhythmical vibration, the energy thus 
absorlied reappears in the form of light, and the Isidy is said to 
phosplioresi e The efficient action of the phosphorescent target 
appears to dejiend as much on us physical and molecular as on 
Its chemical constitution The best known phosphori belong to 
certain well defined classes, such as the sulphides of thealkalTne- 
«.irthy metals, and some of the- so called rare earths , but the 
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pho«j)horescem properties of each of these groups arc profoundly 
modified by an admixture of foreign bodies— witness the effect 
on the lines in the nhosphorescent spectrum of yttrium and 
samarium produceil Viy traces of calcium or lead The per 
sistence of the samarium spectrum in presence of overwhelming 
quantities of other metals, is almost unexampled in S|iecl roscopjr 
thus one part of samaria can easily be seen when mixed with 
three million parts of lime 

Without stating it as a general rule, it seems as if with a non 
phosphorescing target the energy of molecular imjract reappears 
as pulses so abrupt and irregular that, when resolved, they 
furnish a copious supply of waves of excessntly short wave 
length, in fact, the now well-known Rontgen rays The phos 
phorescence so excited may last only a small fraction of a 
second, ns with the constituents of yttria, where the duration of 
the different lines vanes between the o 003 and the o 0009 
second , or it may linger for hours, as in the case of some of the 
yttria earths, and especially with the earthy sulphides, where 
the glow lasts bright enough to be commercially useful Kx 
ccssivcly phosphorescent bodies can be excited by light waves, 
but most of them require the stimulus of electrical excitement 

It now ap|iears that some bodies, even without special stimu- 
lation, are capable of going out rays closely allied, if not in 
some cases identical, with those of Prof Rontgen Uranium 
and thorium compounds are of this character, and it would 
almost seem from the important researches of Dr Russell that 
this ray-emitting power may be a general proiierty of matter, 
for he has shown that nearly every substance is capable of 
affecting the jihotographic plate if exposed 111 darkness for 
sufficient time 

No other source for Rontgen rajs but the Crookes tube has 
yet been discovered, but rays of kindred sorts are recognised 
The Becqiierel rays, emitted by uranium and its coni|->ounds, 
have now found their conipanmns in rays— discovered almost 
simultaneously by Curie amt Schmidt — emitted by thorium and 
its compounds 1 he thonum rays affect photographic plates 
through screens of paper or aluminium, and arc absorbed by 
metals and other dense bodies They ionise the air, making it 
an electrical conductor, and they can be refrticted and probably 
reflected, at least diffusively Unlike uranium rays, they are 
not polarised by transmission through tourmaline, therefore 
resembling in this respect the Ronwon rays 

Quite recently M and Mdnie Curie have announced a dis 
covery which, if confirmed, cannot fail to assist the investigation 
of this obscure branch of physics. They have brought to notice 
a new constituent of the uranium mineral pitchblende, which in 
a 400-Wd degree (vossesses uranium’s mysterious power of 
emitting a form of energy capable of impressing a photographic 
plate and of discharging electricity by rendering air a conductor 
It also appears that the radiant activity of the new liody, to 
which the discoverers have given the name of Polonium, needs 
neither the excitation of light nor the stimulus of electricity , 
like uranium, it draws us energy from some constantly re- 
generating ind hitherto unsuspected store, exhaustless in 
amount 

It has long been to me a haunting problem how to reconcile 
this apparently boundless outpour of energy with accepted 
canons But os Dr Johnstone Sloney reminds me, the re- 
sources of molecular movements are far from exhausted There 
are many stores of enerCT in nature that may be drawn on by 
projverly constituted bodies without very obvious cause Some 
time since I drew attention to the enormous amount of locked up 
energy in the ether , nearer our experimental grasp are the 
motions of the atoms and molecules, and it is not difhcult 
mentally so to modify Maxwell’s demons as to reduce them to 
ihe level of an inflexible law, and thus bring them within the 
ken of a philosopher in search of a new tool It is possible to 
conceive a target capable of mechanically sifting from the 
molecules of the surrounding air the quick from the slow 
movers This sifting of the swift moving molecules is effected 
in liquids whenever they evaporate, and in the case of the 
constituents of the atmosphere, wherever it contains constituents 
light enough to drift away molecule by molecule. In my mind’s 
eye I see such a target as a piece of metal cooler than the 
surrounding air acquiring the energy that gradually raises its 
temperature from the outstanding etfect of all its encounters 
with the molecuitt of Ihe air about it , I see another target of 
such a structure that it throws off the slow moving molecules 
with little exchange of energy, but is so influenced by the quick 
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moving missiles that it appropriates to itself some of their 
energy Let uranium or polonium, bodies of densest atoms, 
have a structure that enables them to throw off the slow moving 
molecules of the atmosphere, while the quick moving molecules, 
smashing on to the surface, have their energy reduced and that 
of the target correspondingly increased The energy thus 
gamed seems to be employed partly in dissociating some of the 
molecules of the gas (or in inducing some other condition which 
has Ihe effect of rendering the neighbouring air in some degree 
a conductor of electricity) and partly in originating an undulation 
through the ether, which, as it takes its rise in phenomena so 
disconnected ns the impacts of the molecules of the air, must 
furnish a large contingent of light waves of short wave-length. 
The shortness in the case of these Becquerel rays appears to 
approach without attaining the extreme shortness of ordinary 
Kvintgen rays The reduciion of the speed of the quick moving 
molecules would cool the layer of air to which they belong , 
but this cooling would rapidly be compensated by radiation and 
conduction from the surrounding atmosphere , under ordinary 
circumstances the difference of temperature would scarcely 
be perceptible, and the ur.xnium would thus apiie.ir to jicr- 
pelually emit rays of energy with no apparent means of 

The total energy of both the translational and internal 
motions of the molecules locked up in quiescent air at ordinary 
pressure and temperature is about 140,000 foot pounds m each 
cubic yard of air Accordingly the quiet .nr within a room 
12 feet high, 18 fee-t wide, and 22 feet long contains energy 
enough to propel a one horse engine for nmre than twelve 
hours The store drawn upon naturally by iir.vnium and other 
heavy atoms only awaits the touch of the imgic wand of science 
to enable the twentieth century to cast into the shade Ihe 
marvels of the nineteenth 

Whilst placing before you the labours and achievements of 
my comrades m science I seize this chance of lelling you of 
engrossing work of my own on the fraeliunalmn of yttria to 
which for the last eighteen years I have given ceaseless .ittention 
In 1883, under the title of “Radiant Matter Jipectroscopy,” I 
described a new senes of spectra proiiuced by passing the 
phosphorescent glow of yttria, under molecular liomljarclment 
tn ratt 4 o, through a tram of prisms. The visible spectra m 
lime gave up their secrets, and were duly embalmed in the 
Phtlo^ophical J iiiH 4 tu.lion\ \t the Birmingham meeting of 

the Urilish Association in 1886 I brought the subject before the 
Chemical Section, of which I had the honour to he I’resident 
The results led to many siveculations on the probable origin of 
all the elementary bodies— sivtculalions that for the moment I 
must waive m favour of experimental facts 

There still remained for spectroscopic examination a long 
tempting stretch of unknown ultraviolet light, of which the 
exploration gave me no rest But I will not now enter into 
details of the quest of unknown lines Large quartz prisms, 
lenses, and condensers, specially sensitised photographic films 
capable of dealing with the necessary small amount of radiation 
given by feebly pbosiihorescing subst.ances,' and above all 
tireless patience m colkating and interpreting results, have all 
playeil tlieir part Although the researeh is incomplete, I am 
able to announce that among ihe groups of rare earths giving 
phosphorescent spectra in the visible region there are others 
giving well dthned groups of b.inils which can only be recorded 
photographically. I have detected and mapped no less than 
SIX such groups extending to K 3060 

Without enlarging on difficulties, I will give a brief outline 
of the investigation Starting with a large quantity of a group 
of the rare earths in a state of considerable purity, a particular 
method of fractionation is applied, splitting the earths into a 
series of fractions differing but slightly from each other Each 
of these fractions, phosphorescing m vat no, is arranged in the 
siicctrograph, and a record of its spectrum photographed upon 
a sjicciBlIy prepared sensitive film 

In this way, with different groups of rare earths, the several 
invisible bands were recorded — some modcr.xtely strong, others 
exceedingly faint Selecting a portion giving a definite set of 
bands, new methods of fractionation were applied, constantly 
photographing and measuring the spectrum of each fraction 
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Sometimes many weeks of hard experimenc failed to produce 
any separatum, and then a new method of splitting up wis 
ileMsea and applied By unremitting work -the solvent of 
most difficulties — eventually it was possible to split up the 
series of Ijands into various groups Then, taking a group 
which seemed to ofilr possibilities of re.isonably iimtk result, 
one method .rfter another of chemical att.ack was adupted, with 
the ultimate result of freeing the group from Us accomp.an) mg 
fellows and increasing its intensity and detail 

As I have said, my rcse*arches are far from complete, but 
about one of the bodies I may speak definitely High up m 
the ultra violet, like a faint nebula m the dist.int heavens, a 
group of lines was detected, at first feeble and only remarkable 
on account of their isolation On further purification these 
lines grew stronger Their great refrangibilit j cut them olf 
from other groups Special processes were employed to isolate 
the earth, and using these lines as a te-l, and aptiealing U 
every step to the spectrograph, it w.is pleas.ant to see how eaeh 
week the group stood out stronger and stronger, while the other 
lines of yttrium, samarium, ytterbium, &c , liecame f.ainter, and 
at last, practically vanishing, left the sought for group strong 
and solitary Finally, within the last few weeks, hopefulness 
has emerged into certainty, and I have ahsohiie t vidence that 
another member of the rare earth groups has been added to the 
list Simultaneously with the chemical and siiectrographic 
all ick, atomic weight determinations were constantly performed 
As the group of lines which betrayed its existence stand 
alone, almost at the extreme end of the ultra violet spectrum, I 
pro|Kise to name the newest of the elements Monium, from the 
(ireck uiivos .done Although caught by I he searching rays of 
the spectrum, Moiuuni offers a direct contrast to the recently 
discovered gisioiis elements, by having a strongly marked 
individuality , 1ml allhough so young and wilful, it is willing to 
enter into any numbir of chemical alliances 

Uiiiil my initerial is in a greater stale of purity I hesitate to 
commit myself to figures, but I may s.\y that the wavi lengths 
of the piiueipal lines are 3:20 and 3117 Other faiiiler lines 
are at 3210, 3064, and 3060. The atomic weight of the clement, 
hised on the assumption of K,0„ is not fiir fiom 118— gre.ater 
than that accepted for yttrium and less ih.tn that for lanth.imim 
I ought almost to apologise for adding to the alieady too 
long list of elements of the rare earth class — the asteroids of the 
terrestrial family But as the host of celestial asteroids, un 
important individually, lieeomc of high inteiest when once the 
idea IS grasped that they may be iiieoinplelely coagulated 
remains of the original nebula, so do these elusive and insig- 
nihcanl rare elements rise to supreme importance when we 
regard them in the light of component parts of a dominant 
element, froren in embryo, and arrested m the act of co,aIesciiig 
from the original protyle into one of the ordinary and law 
abiding family for whom Newlands and Mendcleeff hive pre- 
[wred pigeon holes The new element has another claim to 
notice Not only is it new in itself, hut to discover it a new 
tool had to be forged lor spectroscopic research 

Further details 1 will reserve for that tribunal before whom 
every aspirant for a pi, ice in the elemental hierarchy has to 
subslanliale his claim 

These, then, are some of the subjects. Weighty and far 
reaching, on which my own attention has been chiefly concen 
Iraied Upon one other interest I have not yet touched — to 
me the weightiest and the farthest reaching of all 
No incident in my scientihc career is more widely known 
than the part I took many years ago in certain psychic re 
searches Thirty years have patted since I publishcvl an account 
of experimenis tending to show that outside our scientific know- 
ledge there exists a force exercised by intelligence differing 
from the ordinary intelligence common to mortals This fact 
m my life is ol course well understood by those who honoured 
me with the invitation to Irecome your President Perhaps 
among my audience some may feel curious as to whether I shall 
speak out or tic silent I elect to speak, although briefly To 
enter at length on a still debatable sulycct would be unduly to 
insist on a topic which — as Wallace, Lodge, and Barrett have 
already shown — though not unfitted for discuxsion at these meet- 
ings, docs not ye', enlist the interest of the majority of my 
scientific brethren To ignore the subject would be an act of 
cowardice— an act of cowardice I feel no* temptation to 
commit 


To stop short in any icsearch tlial bids fur to widen the 
gales of knowledge, to recoil from fear of difhculty or adverse 
criticism, is to bring reproach on science There is nothing 
for the investigator to do but to go straight on, “ to explore up 
and down, inch by inch, with the taper his reason", to follow 
the light wherever it may lead, even should it at times resemble 
a will o’ the wisp I have nothing lo retract I adhere to m> 
alrerdy published statements Indeed, I might add much 
thereto I regret only a cert.iin crudity in those early exposi 
lions which, no doubt ju'tly, militated .against their acceptance 
h\ the scientific world My own knowledge at that time 
scarce!) extended beyond the fact that certain phenomena new 
10 science had assuredly occurred, and vv ere at tested by my 

singular point of i Kieminn’s surfice, and tlius Imd himself in 
infinitesimal and inexplicable eontaet with a plane of existence 
not his own 

I think I sec a lillle further now 1 have glimpses of some 
thing like coherence among the strange elusive phenomena . of 
something like eonlinuity between those unexplained fuiccs and 
laws already known This advance is largely due to the hbours 
of another Association of which I have also this year the honour 
to be F’rcsident- -the Society for Psychical Research And weie 
I now introducing for the first Imi’ these inquiries to the world 
of science I should choose n starling point different from lliat of 
old It would be well to begin with telc/>alhy , with the fiinda 
mental law, as I believe it to he, that thoughts and images may 
he transferred from one mind lo vnother without the .agency of 
the recognised organs of sense — that knowledge may enter the 
human mind without being communicated in any hitherto 
known or recognised ways 

Although the incpiiry has elicited im|xirtanl fads with 
reference to the mind, it has not yet reached the scientihc 
stage of certainly which would entitle it to be usefully brought 
Ix-fore one' o( our Sections I will therefore confine myself to 
jxmiting out the dinelicm in which scientific invesiigaiion can 
legitimately .advance If telepathy take rilace we have two 
ph)sic.al facts — the physical change in the brain of A, ihe sug 
gestet, and the analogous physical change in the brain of B, 
the recipient of the suggestion Between these two physical 
events there must exist a tram of phjraical causes Whenever 
the connecting sequence of intermediate causes begins to Ire 
revealed, tlie incjiiiry will then come within the range of one 
of the Sections of the British Associ ition Such a sequence 
can only oceur through ui intervening medium All the phe- 
nomc na of the universe are presumably in some way continuous, 
and It IS unscientific to call in the aid of mysterious agencies 
when with every fresh advance in knowledge it is shown that 
ether vibrations have powers and altributes abundantly equal to 
any demand— even to the transmission of thought It is sup 
posed by some physiologists that the essential cells of nerves do 
not actu illy touch hut are separated by a narrow gap which 
widens in sleep while it narrows almost to exliiielion during 
mental activiiy This condition is so singularly like that of a 
Branly or laxlge coherer as lo suggest a (further analogy The 
structure of brain and nerve being similar, it is conceivable 
there may lie present masses of sueh nerve coherers in the lirain 
whose sfieciid function it may lie to receive impulses brough 
from without through the connecting sequence of ether waves 
of a(>pruprinte order of niagnilude Uontgen has familiarised 
us with an order of vibrations of exiieme minuleness compared 
with the smallest waves wilh which we have Imherto been 
acquainted, and of dimensions comparable with the distances 
between the centres < f the atoms of which the m.atirnl universe 
IS built up , and there is no reason to supjiose that we have here 
reached the limil of fre(|uency It is known that the action of 
thought IS accompanied by certain molecular movements in the 
brain, and here we have physical vibrations eap-iblc from iheir 
extreme minuteness of acting direct on individual molecules, 
while their rapidity approaches that of the inU riial ind external 
niuveniciits of the atoms themselves 

Conhrmation of telepathic phenomena is afiorded by many 
converging experiments, and by many sjxintancous occurrences 
only thus intelligible The most varied prewf, perhaps, is drawn 
from analysis of the sub conscious workings of the mind, when 
these, whether by accident or design, are brought into conscious 
survey F.vidence of a region, below the threshold of conscious- 
ness, has been presented, since its first incejition, in the Pro- 
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of the S wieiy for I'^)chical Kescari.h , and iiuxarious 
aspects ate being interpreted and welded into a compreheMtvc 
whole by the pertinacious genius of h \V 11 Myers. Con 
currently, our knowledge of the facts in this obscure region has 
received valuable additions at the hands of labourers in other 
countries To mention a few names out of many, the observ 
ations of Richet, Pierre Janet, and Binct (in Trance), of Itrcucr 
and Freud (in Austria), of William James (In America) have 
strikingly illustrated the extent to which patient experimentation 
can prolie subliminal processes, and can thus learn the lessons 
of alternating personalities, and abnormal states Whilst it is 
clear that our knowledge of subconscious mentation is still to be 
developed, we must beware of rashly assuming that all \aria 
tions from the normal waking condition are necessarily morbid 
The human race has reached no hxed or changeless ideal , m 
every direction there is evolution ns well as disintegration. It 
would be hard to find instances of more rapid progress, moral 
and physical, than in certain important coses of cure by sug- 
gestion — again to cite a few names out of many— by Li^beault, 
Bernheim, the late Auguste Voisin, Bcnllon (in France), 
Schrenck- Notiing (in tiermany), Forel (in Switzerland), van 
Eeden (in Holland), Wetterstrand (in Sweden), Milne Bram 
well and Llo>rt Tuckey (in England) This is not the place for 
details, but the vis meduatrix thus evoked, as it were, from 
the depths of the oiganum, is of good omen for the nptrard 
evolution of mankind 

A formidable range of phenomena must be scientifically sifted 
Ijcfore we cftectually grasp a faculty so strange, so bewildering, 
and for ages so inscrutable, as the direct action of mind on 
mind This delicate task needs a rigorous employment of the 
method of exclusion a constant setting aside of irrelevant 
phenomena that could be explained by known causes, including 
those far loo familiar causes, conscious and unconscious fraud 
The inquiry unites the difficulties inherent in all experiment- 
ation connected with mimi, with tangled human temperaments 
and with observations d^endent less on automatic record than 
on personal testimony But difficulties are things to be over 
come even in the elusory branch of research known as expert 
mental psychology It has Ijeen characteristic of the leaders 
ftmon^ the group of inquirers constituting the Society for 
'Psychical Research to coinhine critical and negative work with 
work leading to positive discovery To the penetration and 
scrupulous fair mmdednexs of Prof Henry Sidgwick and of the 
late Edmund Gurney is largely due the establishment of canons 
of evidence in psychical research, which strewthen while they 
narrow the path of subsequent explorers To the detective 
genius of Dr. Richard Hoilgson we owe a convincing de- 
monstration of the narrow limits of human continuous 
observation 

It has been said that " Nothing worth the proving can be 
proved, nor yet disproved ” True though this may have been 
in the past, it is true no longer The science of our century 
has forged weapons of oliservation and analysis by which the 
veriest tyro may profit Science has trained and fashioned the 
average mind into habits of exactitude and disciplined percep 
tion, and in so doing has fortified itself for tasks higher, wider, 
and incomparably more wonderful than even the wisest among 
our ancestors imagined I.ike the souls in Plato’s myth that 
follow the chanot of Zeus, it his ascended to a point of vision 
far atiove the earth It is henceforth open to science to trans- 
cend all we now think we know of matter, and to gam 
glimpses of a profounder scheme of Cosmic Law 

An eminent predecessor in this chair declared that “ by an 
intellectual necessity he crossed the boundary of experimental 
evidence, and discerned in that matter which we, m our ignor- 
ance of Its latent powers, and notwithstanding our professed 
reverence for its Creator, have hitherto covered with opprobrium, 
thfuotency and promise of all terrestrial life ” I should prefer 
toiWv’erse the apophthegm, and to say that in life I sec the 
promise and potency of all forms of matter 

In old Egyptian days a well known inscription was carved 
over the portal of the temple of Isis — " I am whatever hath 
Ixen, is, or ever Will be , and my veil no man hath yet lifted *’ 
Not thus do modern seekers after truth confront nature — the 
word that stands for the baffling mysteries of the universe 
Steadily, unflinchingly, we strive to pierce the inmost heart of 
nature, from what she is to reconstruct what she has been, 
and to prophesy what she yet shall be Veil after veil we have 
lifted, and her face grows more beautiful, august, and wonderful 
with every barrier that is withdrawn. 
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SLCTION A. 

MATrtBVIAtirS A.MD PHYSICS 

OPF.NINO AnURESS BV I’ROl' VV. E. Ayrton, F.lLS., 
Prrside.vt os the Section 

A YEAR ago Section A w.u< charmed with a Presidential 
Addresa on the poetry of mathematics, and if, amongst those 
who entered the Physics lecture-theatre at Toronto On that 
occasion, there were any who had a preconceived notion that 
mathematics was a hard, dry, repellent kype of study, they 
must, after hearing Prof Forsyth’s eloquent vindication of its 
charms, have departed convinced that mathematics resembled 
music in being a branch of the fine arts. Such an address, 
however, cannot but leave a feeling of regret amongst those of 
us who, engulfed in the whirl of the practical science of the day, 
sigh for the leisure and the quiet which are necessary for the 
worship of abstract mathematical truth, while the vain effort to 
follow in the footsteps of one gifted with such winning eloquence 
fills me with hopeless despair 

Section A ihis year is very fortunate in having its meetings 
associated with those of an “International Conierence on 
Terrestrial Magnetism and Atmospheric Electricity,” which is 
attended by the members of the “ Permanent Committee for 
Terrestrial Magnetism and Atmospheric Electricity” of the 
“ International Meteorological Conference ” It has been 
arranged that this Permanent Oimmittee, of which Prof 
Kllcktr IS the President, shall form part of the General Com- 
mittee of Section A, and also shall act .is the Committee of the 
International Conierence, which will itsdf constitute a separate 
department of Section A Por the purpose, however, ol pre- 
paring a Report to the International Meteorological Conference, 
and wr similar business, this Permanent Committee will act 
independently of the British Association 

My first ifuty to-day, therefore, consists 111 expressing ihe 
honour and the very great pleasure which I feel 111 bidding you, 
members of the International Conference, most heartily 
welcome 

Among the various subjects which it is probable that the 
Conference may desire to discuss, there is one to which I will 
briefly refer, as I am able to do so in a iriple capacity The 
earth is an object of much importance, alike to the terrestrial 
magnetician, the telegraph electrician, and the tramway 
engineer , but while the first aims at observing its magnetism, 
and the second rejoices in the absence of the earth currents 
which interfere with the sending of messages, the third seems 
bent on cunvtriii)g our maps of lines of force into maps of lines 
of tramway 

It might, therefore, seem as if electric traction — undoubtedly 
a great boon to the people, and one that has already effected im- 
portant sixial developments in America and on the continent of 
Europe — were destined in lime to annihilate magnetic observa- 
tories near towns, and even to seriously interfere with existing 
telegraph and telephone systems Already the principle of the 
survival of the fittest is quoted by some electrical engineers, 
who declare that if magnetic observatories are crippled through 
Ihe introduction of electric tramways, then to much the worse 
for the observatories And I fear that my professional brethren 
only look at me’ askance for allowing my devotion to the 
practical applications of electricity to lie tainted with a keen 
interest in iWt excessively small, but none the less extremely 
wonderful, magnetic force which controls our compass needles. 

But this interest emboldens me to ask again. Can Ihe system 
of electric traction that has already destroyed the two most 
imiiortant magnetic oliservatones in the United States and 
British North Amenca be the best and the fittest to survive ? 
Again, do wc take such care, and spend such vast sums, in 
lending the weak and nursing the sick because we are con- 
vinced that they are the fittest lo survive ? May it not perhaps 
be because we riave an inherent doubt about the justness of the 
survival of the strongest, or because even the strongest of us 
feels compelled to modestly confess his inability to pick out the 
fittest, that modern civilisation encourages not the destruction 
but the preservation of what has obvious weakness, on the 
chance that it may have unseen strength ? 

When the electrical engineer feels himself full of pnde at the 
greatness, the importance, and the power of htx industry, and 
when be is Ihclined to think slightingly of the deflection of a 
little magnet compared with the whirl of his 1000 horse-power 
djmamo, kt him go and visit a certain dark store-room near the 
entrance hall of the Royal Institution, and, while he looks at 
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•ome little coils there, ponder on the blare of lighi th.ii has 
beeh shed over the whole world from the dimly li^hlcd cupboard 
in which those dusty coils now lie Then he may realise that 
while the earth as a magnet has endured for all time, the i arth 
as a tramway conductor may at no distant dale be relegated to 
the class of temporary makeshifts, and that the raids of the 
feudal baron into the agricultural fields of his neighbours were 
not more barbarous than the alarms and excursions of the 
tramway engineer into the magnetic fields of his friends 

A very important consideration in connection with the rapid 
development of physical inquiry is the possibility of extending 
our power of assimilating current physical knowledge For so 
wide have grown the limits of each branch of physics, that it 
has become necessary to resort to specialisation if «e ilesirc to 
widen further the region of the known On the other hand, 
so interlinked are all sections of physics, that this increase of 
specialisation is liable to hinder rather than assist advance of the 
highest order. 

An experimenter is, therefore, on the horns of a dilemma — 
on the one hand, if he desires to do much he must coniine him 
self more or less to one line of physical research, while, on the 
other hand, to follow that line with full success rcuuires a 
knowledge of the progress that is lieing made along all kindred 
lines Already an investigator who is much engaged with 
research can hardly do more as regards scientific literature than 
read what he himself writes — soon he will not have time 
to do even that IJivisnm of labour and cooperation heve, 
therefore, become as important in scienlific work as in other | 
lines of human activity Like bees, some must gather material 
Irom the flowers that are springing up m various fields of re 
search, while others must Jiatch new ideas But, unlike bees, 
all can be of the worker" class, since the presence of drones 
IS unnecessary in the scientific hive 

Englishmen have long been at a disadvantage m not possess 
Ing any ready means of ascertaining wlut lines of physical 
inquiry were lieing pursued in foreign countries — or, indeed, 
even in their own And, so far from making it easier to obtain 
this information, our countrymen have, I fear, until quite 
recently, been guilty of increasing the dilficulty For every 
college, every te-chnical school in (,reat Brit ein -and their 
number will soon rival that of our villages— seems to fed it in 
cumbent on itself to start .i scientific society And in accord 
ance with the self reliant character of our nation, each of these 
societies must be maintained m absolute imlependence of every 
other society, and its proceedings must lie published separately, 
and m an entirely distinct form from those of any simil.ir hotly 
To keep abreast, then, with physical advance in our own 
country is distinctly dilhcult, while the impossibility of main 
taming even a casual acquaintance with foreign scientific litera 
tiire lays us oiicn to a charge of international rudeness 

There IS, of course, the Cerman fleiblatler, but the Anglo 
Saxon race, which has spread itself over v> vast a peirtion of 
the globe, is proverbially deficient in linguistic powers, and 
consequently , till quite recently, information that was accessible 
to out fnends on the Continent was closed to many workers in 
Great Britain, America, and Australia 

Influenced by these considerations, the Physical Society of 
London, in 1895, ombarked on the publication of abstracts Irom 
foreign papers on pure physics, and, as it was found that this 
enterprise was much appreciated, the question arose at the end 
of the following year, whether, instead of limiting the journals 
from which abstracLs were made to those appearing m foreign 
countries, and the papers abstiacted to those dealing only with 
pure physics, the abstracts might not with advantage be en- 
larged, so as to present a rhumi of all that was published in all 
lai^noges on physics and its applications. 

The first application of physics which it was thought should 
be included was electrical enpneering, and so negotiations were 
opened with the Institution of Electrical Engineers After 
much deliberation on the part of the representatives of the two 
societies, it was finally decided to start a monthly joint publica 
Uon, under the man^ement of a committee of seven, two of 
whom should represent the Institution of Llectncal Engineers, 
two the Physical Society, and three the two societies jointly 
Scieme Abstracts was the name selected for the periodical, and 
the first number apyicared in January of this ytar 

A section is devoted to general physics, and a separate section 
to each of its branches ; similarly a section is devoted to general 
electrical engineering, and a separate section to each of its more 

NO. 1506, VOL. 58] 


important subdivisions The value ol Scuiud 4b^tiai/s is 
already recognised Iw the British Association as well as by the 
Institution of Civil Engineers, for those societies make a lilitral 
contribution towards the expenses of publication, for which thf 
Physical Society and the Instilution of Llectric.vl Engineers are 
responsibU 

At ho distant date it is thought that other Ijodics miy co 
oiverate with us, and we have hopes that finally the scheme 
may lu, suyiyvorted by the scientific societies of many Vnglo- 
Saxori countries lu 1 oiir ,vini is to prialiicc, in a single 
journal, i monthly record in 1' nglish of the most important 
lilcralurc appearing in all languages on jihysics and its many 
applications This is the programme — a frr wider one, belt 
observed, than th.it of llw HitbliiCI,i — which we s.anguinely 
hope our young infint fi/twce //n/r.a/r w ill grow to carry out 

The saving of lime and Irmiblc that will be ellictcil by the 
publication of such a jimrn.vl can hardly be over esiniiiled, and 
the relief expeneneed in turning to a single periodical for know- 
ledge that could hilherto be obtained solely by going thioiigh 
innumerable seientihc newspapers, m many UifTetent langu.iges, 
can only be compared with the sensation of rousing from a 
drstracting and entangled dre im to the peaceful oider of wakeful 

I l^icrefore take this opportunity of urging on the members 
of the British Association the importance of the service winch 
they can individually render to science by helping on an enter 
prise that has Ireni started solely in its aid, and not for 
commercial purposes 

The greatness of the debt owed by industry to pure science is 
often impressed on us, and 11 is pointed out that the comiiar- 
atively small encourvgement given by our nation to the develop 
inent of pure science is wholly incommensurate with the 
gratitude which it ought to feel for the cominereial benehts 
science has enabled it to reach This is undmibledly true, and 
I no one appreciates more lully than myself how much commerce 
Is indebted to those whose researrhes have brought them — it 
may be fame— but certainly nothing else The world, however, 
.vppenrs to regard as erputable the division of reward, which 
metes out t.irdy approbation to the discoverer lor devising some 
new principle, a inudicum of ihe world's goods to the inventor 
for showing how this prineiple can Ire applied, and a shower of 
wealth on the contractor (or iiulting the principle into practice At 
first sight, this appears like the irony of fate, hut m fact the 
world thus only proves that it is human by pii/ing ihe acquisi- 
tion of wbal u realises that it stands m need of, and Vry whiing 
the (Kissession of what it is able to comprehend 

Now IS there not a debt which those who pursue pure science 
I art m their turn equ.vlly forgetful of— vir , the debt to the 
technical worker or lo some- ti ehnical operation for the incep 
turn of a new ide.vf tor purely theoretical investigations are 
olien born of technics, or, as Whew ell puts it, “ \n is the 
parent, not the progeny, of science . the re.vlisalion of principles 
in practice forms part of the prelude ns well as of the si quel 
of theoretical discovery ” I need not remind you lhal the 
whole science of lloatmg hodies is said lo have sprung from the 
solution by Archimedes of Hieros doubt concerning the Irans- 
nuitation of melds m the maiiufaeturc of his crown In that 
CISC, however. 11 wes the tr.ansmut.alion ol gold into silver, .ami 
not silver into gold, that troubled the philosopher 

Again, in the " History of the Royal Soci'ly it tin End of 
the laghtecnth Century,” Thomson says regarding Newton, 

“ V desire to know whether there was anything in jud cial 
.islrology first put him u[xin studying mathematics He dis- 
covered the emptiness of th.ii study as s<xm as he erectid a 
hgure , for which purpose he made use of one or two prolilems 
in Luclid He did not then read the rest, looking upon it 

as a book containing only plain and obvious things " 

The analytical investigation of the motion of one body round 
in attracting centre, when disiurfied by the attraction of 
another, was attacked independently by Clairault, D’ \lembcrt, 
and Luler, because the construction of lunar tables had such a 
practical importance, and because large money pnres were 
offereil for their accurate determination 

The gambling table gave us the whole Theory of Probability, 
BernouHi’s and Euler's theorems, and the first demonstration of 
the binomial theorem, while a request made lo Monlmort to 
determine the advantage to the lunker m the game of 
“plutraon” started him on the consideration of how counters 
could be thrown, and so led him to provi the multinomial and 
various other algebraical theorems Lastly, may not the 
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gambler lake vjine criilil lo himiitir fur llit first suggestion of 
'he method of least squares, and the first discussion of the 
integration of parlml differential equations with finite differences 
contained in Laplace’s famous “ Theoric Analytujuc dcs 
ProbabilitLS " ? 

The question asked RanUine by James R Napier regarding 
the horse power whu h would be necessary to propel, at a given 
rate, a vessel which Napier was about to build, resulted in the 
many theoretical investigations carried out by Rankinc on water 
lines, skin fiiction, stream lines, Ac 1 or, as Prof Tait has 
said, “ Kankme, by his education as a practical engineer, was 
eminently qualified to recognise the problems of whiim the solu 
tion IS required m practice , but the large scope of his mind 
would not allow him to be content with giving merely the wlu- 
lion of those paiticiilar cases which most frequently occur in 
engineering ts we now know it His method invariably is to 
slate the problem in a very general form, hnd the solution, and 
apply this solution lo special c.ises ” 

Ilelmholtz studied physiology because he desired to be a 
doctor, then physics because he found that he needed it for 
attacking physiological problems, and lastly mathematics as an 
aid to physK al research But I need not remind you that it is 
his splendid work in mathematics, physics, and physiology, and 
not his success in ministering to the sick, that has rendered 
hia name immortal 

Hid not Kepler ask “How many would be able to make 
astronomy their business if men did not cherish the hope of 
rending the future m the skies?” And did he not warn those 
who objected lo the degradation of mingling astrology with 
astronomy, to beware of “throwing away the child with the 
dirty water of its liath” ? Even now, may we not consider all 
the astronomical research work done at the Reiyal Observatory, 
Orecnwich, as a hyo product, since the Observ.itory is officially 
mainlameil merely for the purmises of navig,-ition ■* And are 
there not mniy of us who feel assured that, since researches 
an pure physics and the elucidation of new physical facts must 
quite legitimately spring from routine standardising work, the 
jnost direct way — even now at the end of the ninetccnlh cen 
tury of securing for the country a National Physical Laboratory 
IS to speed forward a (joverninent standardising institute ? 

Lastly, as you will find in Dr Thorpe's fascinating “ Life of 
Davy,” it was the attempt lo discover the medicinal ellect of 
gases at the Pneumatic Institution in this city that opened up lo 
fJavy the charm of scientific research And, indeed, the Royal 
Instiiulion Itself, the scientific home of Davy, Paraday, Tyndall, 

' Rayleigh and Dewar, owes its origin lo Romford's proposal 
“ for forming in London by ^)rlvate subscription an establishment 
for feeding the poor and giving them useful employment 
connected with an institution for introducing and bringing 
forward into general use new inventions and improvements by 
which domestic comfort and economy may be jiromoted ” 

Coming now to physics proper, there is oni branch which, 
although of deep interest, has hitherto lieen much neglected 
We possess three senses which enable us to delect the presencv 
of things at a distance -viz , seeing, hearing, and smelling 
The first two are highly cultivated m man, and, probably for 
that reason, the laws of the propagation of the disturbances 
which afleci ihe eyes and the ears have been the subject of much 
investigation, whereas, although lo many animals Ihe sense of 
smell IS of far greater importance than those of seeing or 
hearing, and although, even in the human brain, a whole seg 
inent— a small one in modern man, it is true — is devoted to the 
olfactory fibres, the laws of the prrKluction and propagation of 
smell have received practically no attention from the physicists 
For some lime |»st it has, therefore, seemed to me to be of 
theoretical and practical importance to examine more fully into 
the 'physics of smell Various other occupations have hitherto 
prevented my advancing much beyond the threshold of the sub 
ject, hut, as it seems to me lo open up what is practically a new 
field of inquiry for the physicist, I lake this oportunily of put- 
ting on record some facts that have been alrcatiy elucidated 

Various odoriferous substances have been employed in the 
experiments, and for several of these I am indebted lo Mr W 
J Pope Although the physicist has been allowing the 
mechanical side of the subject to lie dormant, the chemist, I 
hnd, has Ixcn analysing flowers and other bodies used in the 
manufaeturc of scents, and then synthetically preparing the 
odoriferous constituents In this way, Mr Pope informs me, 
there has been added to the list of manufactured articles during 
the past seven years or so, vanilm, hehotropin, artificial musk, 
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irone md lomme, wh cli give the perfume of the violet ; citral, 
that of leiiiongrass , coiimarin, that of hay, and various others , 
and specimens of several of these artificial scents, together 
with other strongly smelling substances, he lias kindly furnished 
me with 

If It be a prcaif of civilisation to retain but a remnant of a 
sense which is so keen in many lyjies of dogs, then I may pride 
myself on hating reached a very high state of civilisation But 
with the present investigation in view, this pride has lieen of a 
very empty character, since I have lieen compelled to reject my 
own nose as quite lacking the sensitiveness that should char 
acterise a philosophical measuring instrument The ladies of 
my family, on the contrary, possess a nasal quickness which 
formerly seemed to me to be rather of the nature of a defect, 
since, at any rate m towns, there are so many more disagreeable 
oilours than attractive ones But on the present occasion their 
power of detecting slight smells, and the repugnance which 
ihey show in the case of so many of them, have stootl me 
III g(Kid stead, and marie it possible Ui put before you the fob 
lowing modest contrilnition to the subject 

1 here is i generally aecepleil idea that metals have smells, 
since if you take up a pitct o( metal at random, >>r a coin out 
of your pocket, a smell can gvncr.illy be detected But I find 
lb It, as commcrci.al ahiminuim, hriss, bronze, copper. German- 
silver, gold, iron, silver, phosphor bronze, steel, tin and zinc 
.ire mort and more can fully cleaned, they become more and 
more alike 111 emitting smell, and, indeed, when they arewzy 
It seems impossible with the nose, even if it be a 
goial one, lo distinguish any one of these metals from the rest, 
or even to detect its presence Brass, iron, and steel are the 
last to lose their charieteristic oilour with cleaning, and for some 
time 1 was not sure whether the last two could be rendered 
absolutely oviourless, in consequence of the difficulty of placing 
them close to the nose without breathing on them, which, as 
explained later on, evolves the characteristic “copper" and 
“ iron ■' smell But exjxriment shows that, when very con- 
siderable care is taken both m the cleaning and the smelling, no 
odour < an be dete-cted even with iron or steel 

Contrary, then, to what is usually believed, metals appear to 
have no smell /er fe Why, then, do several of them generally 
jxissess smells ? The answer is simple , for I find that handling 
a piece of metil is one of the most elficient ways of causing it to 
acquire Its characteristic smell, so that the mere lad of lifting 
up a piece of brass or iron to smell it may cause it to apparently 
acquire a nidallic odour, even if it had none before Tins 
experiment may be easily tried thus — Clean a penny z/ery raze 
until all sense of odour is gone , then hold u in the hand 
fora few seconds, and it will smell — of eopper, a.s we usually 
say Leave it for .1 short time on a clean piece of [laper, and 
It will be found that the melallie smell has entirely disappeared, 
or rt any rale, is not as strong as the smell of the paper on 
which It rests The smell produced by the contact of the 
hand with the bronze will be marked il the closed hand con- 
taining It be ojiened suftieiently for the nose lo Ire inserted, and 
It can be still further increased by rubbing the coin between ihe 

All the metals enumerated .ibove, with the exception of gold 
anil silver, can be made to produce a smell when thus treated, 
but the smells evolved by the various metals are quite different 
Aluminium, tin, and zinc, I find, smell much the same when 
rubbed with the fingers, the odour, however, being quite 
different from that pri^uced by brass, bronze, copper. German- 
silver, and phosphor bronze, which all give the characteristic 
“copper” smell Iron and steel give the strong “iron” 
smell, which, again, is quite different from that evolved by the 
other metals. In making these expi nments it is important to 
carefully wash the hands after touching each metal to free them 
from the odour of that metal It is also necessary to wait for a 
short time on each occasion after drying the hands, since it is 
not until they become again moist w ilh perspiration that they 
are operative in bringing out the so called smells of metals 

That the hands, when comparatively, dry, do not bnng out 
the smell of metals is in itself a disproof of the current idea 
that metals acquire a smell when slightly warmed And 
this I have further tested by healing up specimens of all 
the above-mentioned metals to 120" Fahrenheit, in the sun, and 
finding that they acquire no smell when quite clean and 
untouched with the hands 

Again, dealing with the copper group, or with aluminium, na 
smell is produced by rubbing any one of them with dry table- 
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salt, strong brine, or with wet salt, jirovideil that a piece of 
linen is used ss the rubber , but if the hnger lie substituted for 
the linen to rub on bnne, a smelt is observed with copper and 
fierman-silver, this smell, however, being rather like tint of 
soda , and whether dry salt, brine, or wet salt be rubbed on 
aluminium, a smell is noticed if the finger be used as the 
rubber, this smell being very marked in the case of the brine 
or wet salt Again, although even when linen soaked in brine, 
or having wet salt on it, is used to rub tin, iron, or steel, a 
faint smell is noticed, this is much increased when the finger is 
substituted for the piece of linen 

As a further illustration of the part played by the skin iii 
causing metallic smells, it may >>e mentioned that the cxplana 
tion of certain entirely contradictory results, which were ob 
tamed in the early part of the investigation, when linen soaked 
in strong brine was rubbed on diiminium, was ultimately tr.rced 
to one layer of moist linen of the thickness of a jxxike' 
handkerchief, allowing the linger to act through it, so that an 
odour was sometimes noticed on rubbing aliimimum with the 
piece of linen soaked in brine for it was found that when 
two or more layers of the same linen bo,aked in ihe same brine 
were emplojcd to separate the linger from the duminmm during 
the rubbing, no smell could be detected 

From the preceding it seems that i he smell m these cases is 
evolved partly by contact with the finger, pmitly by the action 
of the solution of salt, and partly by the ruhbin(r of the solid 
particles of salt against the metals Th.at the frittion of solid 
particles against metals is operative in etolving smells is also 
illustrated liy the smell noticed when iron is hied, or when alii 
minium, iron, or steel is cleaned with glass i>a|Kr or emery 
paixr in the air Indeed, the smell thus evolveil hy aluimmuiii 
Mrs Ayrton finds |i,irliculnrly ofTensite A slight smell is ilso 
noliced if iron or steel be rubbed m the mr with even a clean piece 
of dry linen, and each s|iecimen of the copjier group, with the 
exception of the phosphor hnmre, which w is tried m this w ly, 
gave rise to a faint, rather agreeable smell No indication of 
odour could, however, be thus produecd with aluminium or zinc 
when both the metals and the linen ruhher were quite clem It 
should, however, lie borne m mmd tint all these ex|icriinents, 
where very slight smells are nolned, and es|>ecially when the 
odour rapidly disappears on Ihe cessation of the operation tint 
produced it, are aitended with a ctrlam amount of doubt, for 
the linen rubber cannot be freed from ihe ch,arncteristii smell of 
“clean linen,” no matter how larclull) it may be washed 
Before, then, a metal can evolve a smell, ihetmcal action 
must appirently take place, for rubbing the metal prob.ably frees 
metallic particles, and facilitates the chemical lelion to wine h I 
shall refer All chemical .actions, however, in which mol ils take 
part do not ]ir(Kluco smell , lor cximple, no smell but that of 
soda, or of sugar, respectively, e.an be dctertnl on rubbing my 
single one of the senes of metals that I have enumerated with a 
lump of wet sckU, or a lump of wet sugar, although chemical 
action certainly lakes place Again, no nietallie smell is 
observable when dilute mine acid is rubbed on copper, 
(jerman silver, phosphor-bronze, lin, or zme, nlihough the 
chemical action is very marked in Ihe case of some of these 
metals Weak vinegar ora weak solution of ammonia are also 
equally inoperative On the other hand merely breiilhing on 
brass, copper, iron, steel, or zinc, which has Ijccn rendircd 
practically odourless by cleaning, produces a very distinct smell, 
while a very thin film of water placed on iron or steel evolves 
a still stronger odour Such a tilm, however, produces but little 
etfecl with any of the metals except these two, and if the whole 
senes is lightly touched in succession with the tongue, the iron 
and steel smell as strongly as when breathed on, the Oerman 
silver more strongly than when breathed on, or covered with 
a water-film, and the other metals hardly at all 

Now, as regards the explanation of these metallic smells, 
which have hitherto been attribglcd to the metals themselves 
This, I think, may be found in the odours produced when 
the metals are rubbed with linen soaked in dilute sulphuric 
acid. For here, apart from any contact of Ihe metal with the 
skin, the aluminium, tin, and zinc are found to smell alike , 
the copper group also smell alike ; and the iron and steel 
give rise to the characteristic “iron” smell, which, in this 
case, can be detected some feet away Now, tt is known 
that when hydrogen is evolved by the action of sulphuric 
acid on iron, the gas has a very unpleasant smell, and this. 
Dr Tilden tells me, is due to the presence of hydrocarbons, 
and especially of paraffin 1 have been, therefore, led to think 

NO. 1506, VOL. 58] 


that the smell of iron or steel when held m the bind is really 
due to the hydrocarbons to which lhi“ opcmliim guts rise , and 
It is prolmblc that no metallic particles, evi 11 in ihi form of 
va|iour, reach the nose or even have the metal Ilince, illhough 
smell may not, like sound, be propagated by vihraimn, it seems 
probable that particles of the meliil with which we have been 
accustomed to associate the particular smell may no more come 
into ronl.-ict with the olfariory nerves than a viunding musical 
inslriiinent strikes agiinsl the drum of the car 

Viid the same sort of result may occur when a metal is rubbed, 
for, although in that case panicles may very likely be cietaehed, 
it seems possible that the function of these metallic particles 
may he to act on the moisture of the air, and liberate 
hydrogen similarly < ontaminated , and that m this case also 
It 15 the iiiipurilies which pnxhice the smell, and not the 
p.articles 0/ the metal with which we have been accustomed 

This view I put forward lent.ilively, and to further elucidate 
the matter 1 am alxiut to bigiii a series of smell tests in various 
gases, arlificMlIy dried, wilh metals as pure as can be obtained 

I next come to the ditfiision of smell From the experience 
we have of the considerable distanci it which a good nosc can 
delect a smell, and the quickness with which the opening of a 
bottle of scent, for exampli, can lie detected at a distance, 1 
imaginul that tubes not less than 15 or 20 feet in length would 
lie required for isrerl.iimng, even roughly, the velocity at which 
a smell travels Bui experiment soon showed, that when the 
space through which a smell had to pass wis screeneil from 
draughts, u diHiised with surprising slowness, and th it feet could 
he repl.aecd by inches in deciding on the lengths of the lubes to 
be used These are made of glass, which is relatively easy lo 
free from rt ni inenl smells 

When the room and lu!>e hid been freed from smell by strong 
currents of ait blown through them, the tube was corked up at 
one end and taken outside to have another lork, to vvhieh was 
attache 1 Slum odoriferous suhstanci inserted at the other end 
The lulie was now brought luck to the odourless room, and 
plaieil in a fixed horizmitiil or vcrlii al iiosition, and the uiisc entexl 
slopiKr was withdriwn \s i rule, immediately after the 
reiiiov il of the stopper, i smell was observed, which h d been 
transmuted very ouiekly through the tube by the art of corking 
up the other enil with the stopper carrying the odoriferons 
maiend This first vvliill, however, l.isted only a very short 
time, and then a long period el ipsed before iny fiirther smell 
could be detecieil at the free end of the tube, whether that end 
w.is left o|Kn or elosid between limes Finally, howevi r, after, 
for exiinple, about eighteen minutes in the <ast of a three fool 
horizontal tube, h.aving a large i oil 011 wool sponge siturateih 
with oil of limes Mt.ii hed to one cork, the smell became definue'^ 
and recogiiisible 

It would, therefore, ap|iear that the pass-ige' of smell is gener 
ally far more due to the actual motion of the air containing it 
than lo the eliftusion of Ihe (xloriferous substance through the air 
And, as a striking ilUislralion of this, the following is iiileresi- 
ing —After the stopper had been in contact with the oilorifcrnus 
substance for some lime, it, of course, aenuireil a smell itself, 
which gradually spread m the room m which the experiment was 
made And although ihis smell was due simply to Ihe exposed 
pari of the stopper, while the air inside the lube was at one end 
In coill.iel with a mass of the odoriferous sublance itself, the only 
place where the smell could i/f/ be detected during the course of 
the experiment was the space insuh the open end of ihe glass 
tube. Vnd, what seemed very surprising, it was found mres- 
s,ary, m several c.asc3, to blow air through the room to cle.ir out 
the smell which emanated from the outside of the stopper htfore 
the smell coming along the lube from the mass of odoofi rous 
substance which was inside it at the other end couhl lie detei ltd 
A further proof of the iinivortinl pari played hy iht mniioii of 
the air in tliffusmg sindl w.as the fact that a strong smtll al the 
free end of the tube could at any time be c.aused bv merily 
loosening the stop|)er to which the scented sponge wasalliiclied , 
for sniffing at the free end then made a draught through iht tube 
which brought the scent with it 

Further, although the glass tubes were coated outside wiih a 
ihitk layer of non heat conducting material, so as lo check ihe 
formation of conveelion currents, due to difference m the inside 
and outside tenqverature, caused by handling, the rate of travel 
of a smell from a given odoriferous material was found to he 
much quicker when the tube was vertical than when it was 
horizontal But this, I am inclined to think, may have been 



452 


NATURE 


[September 8, 1898 


caused by a small convection current which still was produced 
in spite of these precautions 

for, as suggested by Ur Ramsay several years ago, a sub- 
stance must have a molecular weight at least fifteen times that 
of hydrogen to produce a sensation of smell at all, and, further, 
since camphor, with which many of my experiments have been 
made, has, when vaporised, a density about five times that of 
the air, it seems unlikely that scent vapour should diffuse much 
more quickly upwards through a vertical column of air than 
through a horirontal one. At the same time, not only are the 
tests with the glass tubes very striking, but the general impres 
Sion which exists that smells rise, indeed the very fact that the 
nasal channels of animals open downwards, tends to show that, 
whclher due to draughts or not, smells have really a tendency 
to ascend And the following result obtained with glass tubes 
closed at one end with stoppers carrying respectively 
camphor, menthol, oil of limes, &c , and at the other 
end with corks, is instructive on this point for, on un 
corking such a tul>e after it had been closed for a long time and 
allowing the odour to stream out of it through the open air 
towards the experimenter’s face, it was always found that the 
tube had to be brought much closer when the scent stream was 
poured downwards than when she was m a vertical position and 
it was allowed to ascend, although, when it was ixmred down 
wards, the experimenter brought her nose into as lavntirable a 
position as possible for receiving the smell, by lying down with 
her head thrown well back 

As an illustration of the inefiicitncy of diffusion alone to 
convey a smell you will find that if you hold your breath, with- 
out in any way closing your nose either externally or by con- 
tracting the nasal muscles, you will experience no smelling 
sensation even when the nose is held < lose to pepper, or a strong 
solution of ammonia, or even when camphor on a minute tube 
is introduced high up into the nostril Mere diffusion from the 
lower nasal cavity into the upper cannot apparently take place 
with sufficient ease to produce the sense of smell, so that an 
actual stream of air through the upper portion of the nose seems 
necessary even when the nose ts a very sensitive one This 
stream, for substances placed outside the nose, is produced by 
breathing itt, no smell being detected while breathing cm/ On 
the other hand, if a substance be placed inside the mouth its 
flavour IS recognised when the air is forced outwards through the 
nostrils — that is, at each expiration Hence we may experience 
alternately two totally different smells by placing one substance 
outside the nose and the other m the mouth, the one smell tiemg 
noticed in inhaling and the other in exhaling And the latter 
can be increased by smacking the tips, which, I think, has really 
for its object the forcing of more air through the nostrils at each 

Aperiments on the propagation of smelts in a vacuum have 
also been commenced in iny mboratory, and the results arc no 
less surprising than those obtained with the propagation in air 
A U tube, seven inches high, had the odoriferous substance 
placed inside it at the top of one limb, and a very good vacuum 
could be made by allowing mercury to flow out of the lube. 
Then the two limbs were separated by raising the mercury 
column, and air being admitted at the top of the other limb, 
without Its coming into contact with the odoriferous substance, 
(he nose was applied at the top of this hmb 

When liquids like ammomated lavender, smelling salts, solu- 
tion of musk, and amyl acetate were employed, and various 
devices were used for introducing the liquid, and preventing its 
splashing when it boiled on cxhaiisling the air, it was found 
that the time that it was necessary to leave the two limbs con- 
nected for a smell to be just observable was reduced from a few 
minutes or seconds when the lube was filled with air to less than 
half a second for a giKxl vacuum , with solid camphor it was 
reduced from twenty minutes to one secoiul, and when moist rose 
leaves were used, from fifty minutes to two seconds But with solid 
particles of musk the time was not reduced below twenty minutes 
by taking aw^ the air, while with dried lavender flowers and 
dried woodruff leaves no smell fould be delected after the two 
limbs had been connected for many hours, and a good vacuum 
maintained- These experiments are, of course, somewhat com- 
plicated by variations m the amount of odorous surface exposed, 
but they seem to indicate that with these particular dried sub- 
stances either the rate of evolution of the scent, or its rate of 
propagation, or both, are very slow even in a good vacuum 

I have also earned out some tests on the power of different 
substances to absorb various scents from the air Lard, it is 
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well known, is used to absorb the perfume from flowers in the 
commercial manufacture of scents, perhaps because it has little 
odour of Its own, and because the scent can be easily distilled 
from It But if lard, wool, linen, blotting paper, silk, &c , be 
shut up for some hours in a box at equal distances from jasmine 
flowers, dned woodruff leaves, or from a solution of ammonia, I 
find that it is not the lard, but the blotting-paper, that smells 
most strongly when the articles arc removed from the box On 
the other hand, when solid natural musk is employed, it is the 
wool that alone acquires much smell, even after the box has 
been shut up for days 

Another noteworthy fact is the comparatively rapid rate at 
which grams of natural musk arc found to lose their fragrance 
when exposed to the air The popular statement, therefore, 
that a gram of musk will scent a room for years supplies but 
another example of the contrast between text book information 
and laboratory experience 

The power of a smell to cling to a substance seems to depend 
neither on the intensity of the smell nor on the ease with which 
It travels through a closed space Musk has bui a famt smell, 
but the recollection of the greeting of a rich Oriental survives 
many washings of the hands The smell of rose leaves, again, 
IS but faint, and it travels very slowly through air in a tube , and 
yet the experiments on its propagation m the glass vacuum ap 
paratus were rendered extremely troublesome, by the difficulty 
experienced in removing the traces of the smell from the glass 
between the successive tests Rubbing its surface was quite in- 
effectual, and even the mercury had to be occasionally shaken 
up with alcohol to free it from the remanent smell. In fact we 
found, as Moore put it 

" You may break, you may shatter the vase if you wilt, 

But the scent of the roses will cling to it suit 

This absorption of scents by gloss, and the ease with which I 
found that jasmine flowers could be distinguished from woodruff 
leaves, even when each was enclosed m a series of three enve 
lopes specially prepared from glazed paper, and when many 
precautions were taken to prevent an odour being given to any 
of the envelopes m the Deration of closing, as welt as to pre 
vent Its diffusion through the joints in the paper, led me to try 
whether an actual transpiration through glass could be detected 
with the nose tor this obiect a number of extremely thin glass 
bulbs were blown from soda and from lead glass, so thin that 
they exhibited colours like a soap bubble, and felt, when gently 
touched, like very thin oiled silk, and after a little ammomated 
lavender, amyl nitrite, ethyl, suljihide, mercaptan, solution of 
musk, oil of peppermint, and propylamine had been introduced 
into them respectively, they were hermettcally sealed, and placed 
separately m glass stoppered bottles 

In gome cases, on removing the stopper from a bottle after 
many hours, a faint odour could be delected, but so, generally, 
couhl a minute flaw after much searching ; the crack, however, 
being so slight that it did not allow sufficient passage of the air 
to prevent the bulb subsequently breaking, presumably from 
changes of atmospheric pressure, And in those cases where a 
smell was detected without any flaw being found in the glass, 
the subsequent breaking of the bulb put an end to further test- 
ing The question therefore remains unanswered 

In presenting this brief introduction to the physics of smell, 
I have aimed at indicating the vast territory that waits to be 
explored That it will be found to contain mines of theoretical 
wealth there can be no doubt ; while it is probable that a 
luxuriant growth of techmeal application would spnng up later 
on Already, for example, Mrs Ayrton unintentionally picks 
out inferior ('lass by the repugnance she shows at drinking water 
out of certain cheap tumblers. To conclude, I may say that 
one of my fondest hopes is that an mquiry into the physics of 
smell may add another to the list of wide regions of knowledge 
opened up by the theoretical physicist in his search for answers 
to the questions of the technical man 

SECTION B. 

CHEMISTRY. 

Opening Address by PROt. F R Japp, M A , LL D , 
F R S , President of the Skchon 
Stereothemistry and VUahsm. 

Of the numerous weighty discoveries which science owes to 
the genius of Pasteur, none appeals more strongly to chemists 
than that with which he opened his career as an investigator— 
I the establishing of the connection between optical activity and 
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molecular ah) nimetry in organic compound^. The extraordinary 
subtlety of the modes of f-omerism then for the first time dis 
closed; the novelty and refinement of the means employed m 
the separation of the isomendes ; the felicitous geometrical 
hypothesis adopted to account for the facts — an hypothesis 
which subsequent investigation has served but to confirm; the 
perfect balance of inductive and deductive method ; and lastly, 
the circumstance that in these researches Pasteur laid the 
foundation of the science of stereochemistry these are charac 
teristics any one of which would have sufficed to render the 
work eminently noteworthy, but which, taken together, stamp 
It as the Capital achievement of organic chemistry 

Physiologists, on the other hand, are naturally more attracted 
by Pasteur’s subsequent work, in which the biological element 
predominates , in fact, I doubt whether many of them have 
given much attention to the earlier work And yet it ought to 
be of interest to physiologists, not merely because it is the root 
from which the later work springs, but because it furnishes, I 
am convinced, a reply to the most fundamental qiieation that 
physiology can proijose to itself— namely, whether the phe- 
nomena of life are wholly explicable in terms of chemistry and 
physics ; in other words, whether they are reducible to pro- 
felcms of the kinetics of atoms, or whether, on the contrary, 
there are certain residual phenomena, inexplicable by such 
meant, pointing to the existence of a directive force which 
enters upon the scene with life itself, and which, whilst in no 
waj violating the laws of the kinetics of atoms — whilst, indeed, 
acting through these laws — determines the course of their 
operation within the living organism 

The latter view is known au Vitalism At one time univers- 
ally held, although in a cruder form than that yust stated, it 
fell, later on, into disrepute , " vital force,” the hypothetical 
and undefined Cause of the special phenomena of life, was rele- 
gated to the category of occult qualities , and the problems of 
physiology were declared to be solely problems of chemistry 
and phy^cs. \anous causes contributed to this result In the 
first place, the mere name “vital force” explains nothing, 
although, of course, one may make this admission without 
thereby conceding that chemistry and physics explain every- 
thing Secondly, the older vitalists confounded force with 
energy, their “vital force” was a source of energy, so that 
their doctrines contradicted the law of the conservation of energy, 
und became untenable the moment that this law was established 
I would point out, however, that the assumption of a purely 
directive “ vital force,” such as I have just referred to, using 
the word “ force " m the sense which it bears m modern 
dynamics, does not nectssaitly involve this contradiction , for a 
force acting on a moving body at right angles to Us path does 
no work, although it may continuously alter the direction in 
which the body moves When, therefore, Prof J Burdon 
Sanderson writes “ The proof of the non-existence of a special 
‘ vital force ’ lies in the deinonsuation of the adequacy of the 
known sources of energy in the organism to account for the 
actual day by day expenditure of heal and work,” he does not 
consider this special case The application of the foregoing 
principle of dynamics to the discussion of problems hke the 
present is, I believe, due to the late Prof. Fleeming Jenkin A 
third ground for abandoning the doctrine of a “ vital force” was 
the discovery that numerous organic compounds for the produc- 
tion of which the living organism was supposed to be necessary, 
could be sjnthesised by laboratory methods from inorganic 
materials It is the validity of some of the conclusions drawn 
from the latter fact that 1 wish especially to consider. 

Recent years have, however, witnessed a significant revival of 
the doctrine nf vitalism among the physiologists of the younger 
generation 

It IS not my intention to offer any opinion on the various 
arguments which physiologists of the neo-vitalistic school have 
put forward in support nf their views , these arguments and the 
facts on which they are based he entirely outside ray provmce 
1 shall confine myself to a single class of chemical facts rendered 
accessible by Pasteur's researches on optically active compounds, 
and, considering these facts m the light of our present views 
regarding the constitution of organic compounds, I shall en- 
deavour to show that living matter is constantly performing a 
certain geometrical feat which dead matter, unless indeed it 
happens to belons to a particular class of products of the living 
organism and to be thus ultimately referable to Hving matter, is 
incapable— not even conceivably capable — of performing. My 
argument, being based on geometrical and dynamical considera- 
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tions, will have the ailvaniagc. over the phjsiologicil arguments, 
of immeasurably gre.itcr simphcUy , so thai, nt all events, any 
fallacy into which 1 may unwillingly fall will be the more readily 
detected 

In order to make clear the bearing of the results of stereo- 
chemical research on this phjsiological problem, it will lie 
necessary to give a brief sketch of the stereochemistry of optically 
active organic compounds, os founded b> Pasteur and as further 
dcvelo|ied by later investigators 

Substances arc said to be optically active when they produce 
rotation of the plane of polansation of a ray of polarised light 
which passes through them The rotation may be cither to the 
right or to the left, according to the nature of the substance ; 
in the former cose the substance is said to be dextro-rotatory ; 
in the latter, l.cvo rotatory The effect is as if the ray had been 
forced through a twisted medium— a medium with a right- 
handed or a left handed twist— and had itself received a twist 
in ihe process , and the amount of the rotation will depend 
upon the degree of “ twist ” in the medium (that is, on the 
rotatory power of substance) and upon the thickness of the 
stratum of substance through which ttie ray passes, just as the 
angle through which a- bullet turns in passing from the breech to 
the iiiuzrle of a nfle will depend upon the degree of twist in the 
ntling and the lengtii of the barrel If the bullet had passed 
through the barrel in the opposite direction, the rotation would 
still have licen m the same sense ; since a right handed (or left- 
handed) twist or helix remains the same from whicliever end it 
u> viewed, in whichever direction it is traversed. This also 
applies to optically active substances , if the polarised ray 
passes through Ihe substance in the opposite direction, the rota- 
tion still occurs in the same sense as before This characteristic 
sharply di-stinguishes the rotaliQn due to optically active sub- 
stances from that produced by the magnetic field, the latter 
rotation being reversed on reversing the direction of the 
polarised ray. 

Optically active substances may be divided into two classes. 
Some, like quartz, sodium chlorate, auid benzil, produce rofa- 
lion only when m the crystallised state , the dissolved (or fused) 
substances are inactive. Others, hke oil of turpentine, cam- 
phor, and sugar, are optically active when in the liquid state 
or in solution In the former case the molecules of the sub- 
stance have no twisted structure, but they unite to form crystals 
having such a structure. As Pasteur expressed it, we may 
build up a spiral staircase — an asymmetric figure-<-from sym- 
metric bricks ; when the staircase is again resolved into its 
component bricks, the asymmetry disappears. (I will explain 
presently the precise significance uf the terms symmetry and 
asymmetry as used in this connection ) In the case of com- 
pounds which ate optically active in the liquid state, the 
twisted structure must be predicated of the molecules them 
selves , that is, there must be a twuted arrangement of the 
atoms which form these molecules 

The earbest known experlmenul facts regarding the rotation 
of the plane of polarisation by various substauces, solid and 
liquid, were discovered by Aiago and by Bipt 

After this preliminary statement as to what is understood by 
optical activity, we may considiv Pasteur’s special conuibutions 
to the solution of the problems involved, 

I’asteur tells us, in the well known “ Lectures on the Mole- 
cular Asymmetry of Natural Organic I’roducts,” which he 
delivered m i860, before the Chemical Society of Pans, that 
his earliest independent scientific work dealt with the subject 
of crystallography, to which he had turned his attention from a 
conviction that it would prove useful to him in the study of 
chemistry In order to perfect himself in crystallographical 
methods, he resolved to repeat all the measurements contained 
in a memoir by De la Provostayc on the crystalline forms of 
tartaric acid, racemic acid, and their salts These two sets of 
compounds have the same composition, except ihst they fre- 
iiuenlly differ in the number of molecules of water of crystallis- 
ation which they contain , but vyhereas tartaric acid and the 
tartrates are dextro rotatory, racemic acid and the racemates 
are optically inactive It was probably this circumstance that 
decided Pasteur in his choice of a subject, for it appears that, 
even as a student, he had been attracted by the problem of 
optical activity. In the course of the repetition, however he 
detected a fact which had escaped the notice of his predecessor 
in the work, accurate observer as the Utter was— namely, the 
presence, in the tartrates, of Tight handed hemihedral faces, 
which are absent in the racemates Hemihedral faces are such 
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as occur in only half their possible number , ami in the case of 
non-superposable hemihedry, to which class that of the tartrates 
belongs, there are always two opposite hemihedral forms pos 
sible a nght-handed or dextro form, and a left-handed or laevo- 
form. Which is right, and which is left, is a matter of con- 
sention; but they are opposite forms, and differ from one 
another exactly as the right hand of the human body differs 
from the left • that is, they resemble one another in every respect, 
except that they are non superposahle — the one cannot be made 
to coincide in space with the other, just as a right hand will 
not fit into a left hand glove. The one form is identical with 
the mirror image of the other thus the mirror image of a right 
hand is aleft hand Such oppositehemihedral crystalline forms are 
termed cnantwmorphs , tliey have the same faces and the same 
angles, but differ in the fact that all positions m the one are 
revers^ in the other for one dimension of space, and left un- 
changed for the other two dimensions , this being tbe geometncal 
transYormatinn which an o^ect appears to undergo when 
reflected in a plane mirror Enantiomorphism is possible only 
in the case of asymmetric solid figures , these alone give non- 
superposable mirror images Any object which gives a mirror 
image identical with the object itself— a superposable mirror 
image — must have at least one plane of symmetry. 

iTie hemihedry of the tartrates discovered by Pasteur is in every 
case in the same sense — that termed right-handed — provided 
that the crystals are oriented according to two of the axes which 
have nearly the same ratio in all the tartrates 

Pasteur was inclined to connect the molecular dextro-rotatory 
[lower of the tartrates with this right-handed hemihedry t since 
in >the racemates both the hemihedry and the rotatory jxiwer 
were absent A similar conneclion, which, however, held good 
only for the crystalline condition, had, as he jxiints out, been 
already observed in the case of quartr, the crystals of which 
occasionally exhibit small asymmetric (tetrahedral) faces, 
situated in some specimens to the right and in others to the left , 
the former specimens being dextro-, the latter, Irevo rotatory 
The possibility of this connection was first suggested by bir 
J ohn tferschel 

Pasteur's views were confirmed by an unexpected discovery 
which he made shortly after Mitschcrlich had staled, in 1844, 
in a communication to Biot, which the latter laid before the 
h reneh Academy of Sciences, that sodium ammonium tartrate 
and sodium ammonium racemate were identical, not merely in 
chemical composition, but in crystalline form, m specific gravity, 
and tn every other jiroperty, chemical and physical, except that 
the solution of the former salt was dextro rotatory, that of the 
latter inactive And to make his statement still more definite, 
he added “ The nature and the number of the atoms, their 
arrangement, and their distances from one another, are the same 
in both compounds ” 

At tljc time this passage appeared, Pasteur was a student 
in the tcole Normale He tells us how it puxiled him, as being 
in contradiction to the views universally held by physicists and 
chemists that the properties, chemical and physical, of sub 
stances depended on the nature, number, and arrangement of 
their constituent atoms He now returned to the subject, 
imagining that the explanation would be found in the fact that 
Mitscherlich had overlooked the hemihedral faces in the tar 
irate, and that the racemate would nut be hemihedral Ife 
therefore prejiared and examined the two double salts He 
found that the tartrate was, hke all the other tartrates which he 
had investigated, hemihedral j but, to his surprise, the solution 
of the racemate also deposited hemihedral crystals A closer 
examination, however, disclosed the fact that, whereas in the 
tartrate all the hemihedral faces were situated to the right, m 
the crystals, from the solution of the racemate they were 
situated sometimes to the right, and sometimes to the left 
Mindful of his view regarding the connection lietween the sense 
of the hemihedry and that of the optical activity, he carefully 
picked out and separated the dextro-and liEvo-hemihedral crys 
tals, made a solution of each kind separately, and observed it in 
the polarimeter. To his surprise and delight, the solution of 
the right-handed crystals was dextro rotatory , that of the left- 
handed, lievasTotatory The right handed crystals were iden 
Heal with those of the ordinary (dextro-) tartrate, the others, 
which were their mirror image, or enantiomorph, were derived 
from the hitherto unknown loevo tartaric acids From the 
dextro and Ixvo-salU, thus separated, he prepared the free 
dextro- and laevo tartanc acids And having thus obtained 
frql||^racemic acid its two component acids — dextro and 
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hevo taruric acids — it was an easy matter to recompose 
racemic acid. He found that, on mixing equal weights of the 
two opposite acids, each previously dissolved in a little water, 
the solution almost solidified, depositing a mass of crystals of 
racemic acid. 

These two tartaric acids have the same properties, chemicaf 
and physical, except where their opposite asymmetry comes 
into play. They crystallise in the same forms, with the same 
faces and angles , but the hemihedral facets, which in the one 
are situated to the right, are, m the other, situated to the left 
Their specific gravities and solubilities arc the same , but the 
solution of the one is dextro rotatory , of the other, laevo- 
rotatory The salts which they form with inorganic bases 
also agree in every respect, except as regards their opposite 
asymmetry and opposite rotatory power. They are enanli- 
omorphuus 

Pasteur, discussing the question of the molecular constituaon 
of these acids, anticipates in a remarkable manner the views at 
present held by chemists “ We know, on the one hand,” he 
says, “that the molecular structures of the two tartaric acids 
are asymmetric, and on the other, that they arc rigorously the 
same, with the sole difference of showing asymmetry in opposite 
senses Are the atoms of the right acid grouped on the spirals 
of a right handed helix, or placed at the solid angles of an 
irregular tetrahedron, or ilisposed according to some particular 
asymmetric grouping or other? We cannot answer these ques- 
tions But It cannot be a subject of doubt that there exists an 
arrangement of the atoms in an asymmetne order having a non- 
superposable image It is not less certain that the atoms of the 
left acid reilise precisely the asymmetric grouping which is the 
inverse of this ” 

The idea of the irregular tetrahedron is, it may be explained, 
derived from the hemihedral facets Im.agine these to develop 
in the case of dextro tartaric acid until the other faces of the 
crystal disappear, and there results an irregular tetrahedron. 
Repeat the process with a crystal of Ijevo-urtaric .tcid, and the 
enanlioniorphous tetrahedron— the mirror image of the former 
— IS obtained Wc shall see later that the idea, on the one 
hand, of two asymmetric tetrahedra, and, on the other, that of 
two opposite helices, given as alternatives by Pasteur to explain 
the grouping of the atoms within the molecules of dextro and 
levo tarlarie acids, are in reality idenlieal 

The precision of Pasteur’s views os to the asymmetry of these 
acids enabled him to discover two further methods of separating 
them Thus he points out that although these aciils will jiossess 
equal affinity for any given symmetric base, such as [xitash, or 
ammoma, or aniline, yet their aflinities will not be equal tf the 
base, like quinine or strychnine, is itself asymmetric , because 
here the special one sided asymmetry of the base will modify its 
mode of combination with the two enanttoniornhous acids The 
solubility IS different in the case of the uextro and l.-evo- 
tartrates of the same asymmetric base , the crystalline form, the 
sjvecific gravity, the number of molecules of water of crystallisa- 
tion, may be all different Potassium dextro- and I'evo-tartrales 
are mirror-images of one another , quinine dextro and laevo- 
lartratcs are not Pasteur employed in his experiments the 
asymmetric base cinchomcine, which he converted into its acid 
racemate, and allowed the solution to crystallise The first 
crystallisations consisted of pure l.tvo tartrate of cinchomcine, 
whilst the more soluble dextro tartrate remained in tho mother 
liquor, from which it finally crystallised in forms totally distinct 
from those of the Levo tartrate 

Pasteur’s third method is of physiological interest, and is, 
moreover, the slejiping stone to his later work on ferments As 
wc shall sec presently, he regarded the formation of asymmetric 
organic compounds as the special prerogative of the Imnc 
organism Most of the substances of which the animal and 
vegetable tissues are built up— the proteids, cellulose — are 
asymmetric organic compounds, displaying optical activity. 
Pasteur had shown that two compounds of inverse asymmetry 
behaved differently towards a third asymmetne compound, 
llow would they behave towards the asymmetne living 
organism ? 

It had frequently been noticed that impure calcium tartrate, 
when mixed with organic matters, as is the case when it is 
obtained in the process of prepanng tartaric acid from argol, 
readily underwent fermentation, Pasteur examined the action 
of the ferment (apparently a Ptntnlhum) on ammonium 
tartrate— a substance which had the advrantage over calcium 
tartrate of being soluble— and finding that the fermentation here 
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followed a nornul course, endinj; with the destruction of the 
tartrate, repeated the experiment with ammonium racemate, 
examining the solution from time to time with the polarimetcr 
The fermentation proceeded, apparently, as before , but the 
solution, originally optically inactive, became Imvo rotatory, tbe 
activity gradually increasing in amount until a maximum wis 
reached At this point the fermentation ceased The whole 
of the dextro tartrate had disappeared, and from the solution the 
1 evo-tartrate was obtained in a state of purity The asymmetric 
Mving organism had selected for its nutriment that particular 
asymmetric form of tartaric acid which suited its needs — the 
form, doubtless, which in some way fitted its own asymmetry — 
and had left the opposite form either wholly or, for the most 
part, untouched The asymmetric micro organism, therefore, 
exhibits a power which no symmetric chemical substance, such 
as our ordinary oxidising agents, and no symmetric form of 
energy, such as he.it, can ever possess it distinguishes between 
enantiomorphs If we oxidise racemic acid with nitric acid, for 
example, fsith the cmantiomorphous constituents are attacked 
in exactly the same degree It we heat racemic acid, whatever 
happens to us right handed constituent hapyiens equally to its 
left handed constiuicnt the temperature of decomposition of 
both IS the same Asymmetric agents can alone display selective 
aclion in dealing with enantiomorphs 

By the action of heat I’.islcur converted ordinary tartaric acid 
into racemic acid, in which process a portion of the right acid 
IS converted into the left, an equilibrium being established , and 
li:\o tartaric acid may be converted into racemic acid in the 
same way, the inierse change taking place At the s.ame time, 
a now tartaric acid is formed in both cases mcsotartaric acid, 
or true inactive tartaric acid, which resembles racemic acid in 
having no i< lion on the plane of polarisation, but diflers from it 
in not being separable into two acids of opposite activity 
According to our present views, it contains two equal and 
opposite asymmetric groups wrMr/r its molecule Racemic acid 
IS thus inactive by inter molecular compensation , mcsotartaric 
acid, by mfr/t molecular compensation 

Pasteur, generalising Somewhat hastily from the few cases 
which he had studied, came to the conclusion that all organic 
compounds capable of exhibiting optical activity might exist m 
the foregoing four forms— dextro, I, evo, racemoid, and meso 
As regards the dextro and l.evo fotins this is correct , as regards 
the racemoid form it is generally correct , but the meso form, 
as we now know, is a very sjiecial case, implying that the 
molecule contains two structurally identical complexes of 
opposite asymmetry 

Were I following the exact historical order, I should intro 
duce here Pasteur^s view that compounds exhibiting optical 
activity have never been obtained without the intervention of 
life -a view which 11 is the object of the present address to con- 
sider The later developments of stereochemistry, however, 
throw so much light on this question, and enable us to discuss 
It with such precision, that we shall turn our attention to these 
first Before so doing, however, we may note that, in spite of 
the immense growth in the material of stereochemistry, and in 
spite of the development of the theoretical views of stereo 
cnemists, hardly any experimental method of fundamental 
importance for (he separation and transformation of opticallv 
active compounds has been added to those desctibeil in Pasteur’s 
classical researches, although it is almost forty years since these 
came to a close Perhaps Walden’s remarkable discovery of a 
method for the transformation of certain enantiomorphs into 
their optical opposites without previous raceniisation, is the 
only one entitled to be so classevl 

Pasteur was in advance of his tfitte, and his theory of molecular 
asymmetry was a seed that lay for many years m the ground 
without germinating 

In 1S5S, lusi about the period when Pasteur was concluding 
his researches in the foregoing field, Kekufo published his 
celebrated theoretical paper, “ On the Constitution and Meta- 
morphoses of Chemical Compounds, and on the Chemical 
Nature of Carbon,” in which he showed that, by assuming that 
the carbon atom had four units of affinity, the constitution of 
organic compounds could be satisfactorily explained This was 
the starting point of the theory of chemical structure, and from 
that time to the present day organic chemists have been engaged, 
with enormous expenditure of labour, in deteroiimng the con- 
stitution or molecular structure of the carbon compounds on the 
lines of Kekul^'s theory. 

In order that Pasteur’s ideas should bear fruit it was only 
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necessary that his purely general statements with regard to 
molecular asymmetry shouldbe specialised, so as to include the 
recognised constitution of organic compounds It was from 
this union of Pasteur’s theory with that of Kekul^ that modern 
stereochemistry sprang The necessary step was taken, mile 
peiidently and almost simultaneously, by Van 't Hoff and Le 
Bel, in 1874. I wall briefly slate their conclusions, so far as 
these bear on the subject of optical activity 

If we examine the structural formula! of a number of 
thoroughly investigated oil! ically active organic compounds, wc 
shall find that the molecule of each contains at least one carbon 
atom of which the four affinities are satisfied by four different 
atoms or groups— an asymmetric carbon atom, as it is termed 
The four affinities, or directed attractive powers, of ilie carbon 
atom are not to be conceived of as lying in one plant The 
simplest assiitnplion that we can make with regard In their dis 
Iributlon in sjiacc is tbit the direction of each makes equal 
angles with the directions of the three others Wc may express 
this differently by saying that the four atoms or groups attached 
to the carbon atom are situated at the solid angles of v 
tetrahedron, in the centre of which the carbon atom itself is 
placed If the four atoms or groups are all identical they will 
be equally attracted by the carbon atom , consexjuently they 
will be e<{uulistaiil from it, and the tetrahedron will be regular 
If they are all different the force with which each is attracted 
will be different , they will arrange themselves at ilifferent 
distances from the carbon atom , and the tetrahedron will be 
irregular it will have no plane of symmetry Any compound 
of the formula CH\'\ ' 7 ' can therefore exist in two enanti 
omorphs, applying this term to the molecules themselves— in 
two non supcrposable forms, each of which is the mirror image 
of the other thus — 
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(In these figures no attempt has been made to represent the 
tetrahedra ns irregular , the opposite asymmetry is indicated 
merely by the opposite order of the four attached atoms or 
groups In reality, however, they would be irregular The 
carbon atom itself is not shown ) 

If we consider any particular scl of three atoms or groujis— 
for example II, and Y'— looking lowircK that face of the 
tetrahedron about which they are arrangeil, any order, thus 
I 17 ,'Y', which IS clockwise in one figure, will lie counter- 
clockwise in the other. In like manner, a continuous curve 
passing through the four atoms or groups in any given sequence, 
will form a right-handed helix in the one case and a left handed 
helix in the other We thus find that the foregoing assumptions 
— the very simplest that could be made — regarding the dis 
trilmtion of the four affinities of carbon and the different degri e 
with which four ilifferent atoms or groups will be attracted by 
the carlxin atom to winch they are attached, lead to the 
asymmetric structures postulated by Pasteur to account for 
optical activity — namely, enantiomorphoiis irregular tetrahedra, 
and right- and left handed helices 

That a spiral arrangement, right- or left-handed, will produce 
rotation of the plane of polarisation in its own sense, may be 
shown by various experiments thus m Kcusch’s optically active 
piles of plates of mica, produced by crossing successive plates 
of biaxal mica at an angle of 60’ to one another , or in the 
twisted jute fibres recently descrilied by Prof Bose, which, 
according to the direction of the twist previously imparted to 
them, rotate the plane of polarisation of electric waves either to 
the right or to the left 

If two of the four atoms or groups attached to carbon are 
identical there is no asymmetry, and no optical activity Thus, 
in a compound of the formula which we may repre- 
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8cnt by our tetrahedral rcheme as shown in 1 ig 3, the two 
h}drogen atoms are equidiiUnt from the carbon atom ; the 
system has a plane of swmetry passing through X' ' and the 
carbon atom, and has therefore a superpoaable mirror image 
If the molecule contains only one asymmetric carlain atom, 
the latter may be either positite or negative, so that the sub 
stance may exist in two forms of opposite optical activity , in 
addition to which we may have the racenioid combination of 


X 



the two, which will lie inactive but separable Mandelic tcid, 
CbH». CH(OH) COOH,‘ IS a case in point n is known in 
these three forms. 

cH(on)coon 

If, as in the case of tartaric acid, j , the 

CU (OH) coon 

molecule contains two asymmetric carbon atoms, and at the 
same time consists of two slrucltirally identical halves, then 
these two atoms m, ay Ik. either both |>usiti\e or Inith negative, 
reinforcing each other’s eflect in either case , or one may be 
positive and the other negative, when, owing to the structural 
identity of the two halves of the molecule, the effect of the one 
will exactly compensate that of the other, and the compound 
will be inactive, but not separable hunhermort, there may 
be the racemic combination of the In dextro form with the 
bi l.uvo form a combination inactive, but separable We 
have thus the explanation of the four forms observed by 

In fact all the complex cases of isomerism that have been met 
with among compounds of this class — compounds structurally 
identical, but figuratively distinct, as it is termed— may be 
satisfactonly explained, and their possible number accurately 
predicted, by means of the theory of the asymmetric carbon 

I must apologise to the organic chemists among my audience 
for inflicting on them this very elementary ex|iosilion of what 
to them IS a well known theory But outside the circle of 
organic chemists the theory is, I fear, far from well known 
Thus, an eminent physicist, in his “ Theory of Light,” referring 
to the rotation of tne plane of polarisation by liquid or dissolved 
substances, says " I am not aware that any explanation ol it 
has ever been suggested ’’ And in the J'lOueJings of the 
Royal Society for the present year, another eminent physicist, 
after quoting with approval this purely personal conlession, 
goes on to suggest the possibility of the molecules having a 
twisted structure, and points out that a right handed twist 
“would appear right handed when looked at from either end,” 
apparently unaware that such conceptions have lieen common 
places of stereochemistry for the past quarter of a century at 
least. 

This brief sketch of the theory was therefore necessary in 
order that wc may now effectively discuss Pasteur's views on 
the relation between optical activity and life 

Whenever we prepare artificially, starting either with the 
elements or with symmetric compounds, any organic compound 
which, when it occurs as a natural product of the living 
organism, is optically sictive, the primary product of our labor- 
atory reMtions, however closely it may m other respects 
resemble The natural product, differs from it in being optically 
inac 4 l|e Pasteur was greatly impressed by this fact In the 
lectures delivered m l86o he says “Artificial products have 
no molecular asymmetry ; and I could not ^int out the 
existence of any more profound distinction between the pro 
ducts formed under the influence of life, and all others ” And 
again, he refers to “the molecular asymmetry of natural organic 
products ” as “ the great charactenstic which establishes perhaps 
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the only well marked line of demarcation that can at present be 
drawn between the chemistry of dead matter and the chemistry 
of living matter ” He would not admit that even racemoid 
forms, optically inactive by intcrmolecular compensation, might 
be artificially prepared ; thus, to the suggestion that the malic 
acid which he had obtained from Dessaignes’s artificial aspartic 
acid might iiossibl^i lie the racemoid form (as we now know 
that It is), he replied “ That is im|-)robabIe, for then not only 
should we have made an active body from an inactive one, but 
we should have made two— a right and a left ” 

The view that racemoids could not be prepared artifically did 
not long rem.iin tenable In i860, the year in which the fore- 
going lectures were delivered, Perkin and Duppa, and, 
independently, Kekul^, obtained from dibromsuccinic acid a 
form of tartaric acid, which Pasteur recognised as racemic acid 
But the succinic acid einployed had been prepared from amber, 

\ substance of vegetable origin , and tbiirc was still the possi- 
bility that herein lay the source of the opitical activity of the 
two constituents of the artificial r.acemic acid Tins objection, 
which was raised by Pasteur himself, fell to the ground when, m 
1873, Jungflcisch prepared racemic acidfiom Maxwell Simpson’s 
synthetic succinic acid, and scjiarnled it into its right and left 
constituents by mc.ans of the srKliiim ammonium salt 

“Thus falls the barrier,” wrote Schultenberger, “which M 
Pasteur had placed between natural and artificial products 
This example shows us how reserved we must Ik in attempting 
to draw distinctions between the chemical reactions of the living 
organism and those of the laboratory ” 

To these words, which, although written a quarter of a cen- 
tury ago, may fairly lie taken as representing the prevailing 
liclief of chemists at the present day, Pasteur replied as 
follows 

“Contrary to M Sthutrenberger’s belief, this barrier still 
exists To transform one mai/tve Mii/cwiiJ into another 

iitailive (onifoiinil which has the power of resolving itself 
simultaneously into a right handed compound and its opposite 
(son \ymHri</ue), is in no way comparable with the possibility 
of transforming an inactive lompound into a sini^/t aittve com 
pound This IS what no one has ever done , 11 ts, on the other 
hand, what living nature is doing unceasingly bifore uur eyes ’’ 

On this and subsequent occasions Pasteur did Itltlt more than 
reiterate opinions which he had previously expressed As he 
himself slated, he was then occupied with other problems which 
absorbed his entire lime and energies The result has been that 
the opinions have suffered neglect and even misrepresentation. 
Thus Oslwald, in his Atlgemeine Chenne, translating, or rather 
paraphrasing, the foregoing passage, omits the word “single” — 
which IS the key to Pasteur's meaning— and then condemns the 
statement as ilh^ital 

Pasteur's point is, that w hereas Iiv ing nature can make a single 
optically active compound, those laboratory reactions, to which 
we resort in synthesising such compounds, always produce, 
simultaneously, at least two, of equal and opposite optical 
activity , the result being intermolccular compensation and con- 
sequent optical inactivity , Not necessarily implied m Pasteur's 
statement, but entirely m harmony with it, is the fact that we 
can sometimes produce artificinlly a single compound containing 
within Its molecule two equal and opposite asymmetric groups, 
and therefore inactive by intra molecular compensation , thus m 
the oxidation of maleic acid to mesotarlaric acid 

Let us consider the cause of this limitation of our synthetic 
reactions. Why cannot we produce, by laboratory processes, 
involving the play of symmetric forces and the interaction of 
symmetric atoms and molecules, single optically active com- 
pounds? To answer that question, let us turn our attention to 
the mechanism of the change in which a symmetric carbon atom 
becomes asymmetric 

A simple cose of such a change, typical of all similar changes, 
IS the transformation of a compound, CH,X'Y', by substitution, 
into CH\'\ If we follow this process by means of our tetra- 
hedral model, we see at once why, in our ordinary laboratory 
reactions, both enantiomorphs must be generated in equal 
quantity Tbe molecule of the compound, CHjX'Y’, of which 
the tetrahedral representatton is giien m Eig. 3, has, as we have 
already seen, a plane of symmetry passing thrcHigh X'V' and the 
carbon atom ; and from this plane of symmetry tne two hydrogen 
atoms are equidistant on opposite sides Any purely mecnaiucal, 
symmetric force, therefore — any force, for example, such as 
comes into play m the motions of the symmetric molecules of 
a gas or a liquid— which affects one of these hydrogen atoms in 
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one molecule of the coni|X>und ClIjW , has an C'^iinl chance 
of affecting the other hydrogen atom m another molecule If 
the right-hand hydrogen atom in Fig 3 is replaced by the radicle 
Z', we obtain the enantiomorph represented m Fig r; if the 
left hand hydrogen atom, that represented in Fig 2 The chances 
in favour of these two events being equal, the ratio, 

Number of occurrence* of event I 
Number of occurrence* o( event 11 
will. It we are dealing with an infinitely great number of mole 
culcs, approximate to unity We therefore obtain a mixture, 
optically inactive by inter molecular compensation 

All cases of the conversion of symmetric into asymmetric 
compounds may be referred to the same category, no matter 
whether the chemical process is one of substitution or of 
avidition, or whether the resulting molecule contains one or 
more asymmetric carbon atoms Thus, in the reduction of a 
ketone of the formula CO V” to a secondary alcohol of the 
formula X’ CH(OH) V’ , in the transformation of an aldehyde 
by the addition of hydrocyanic acid into a nitrile of an 
o-hydroxy acid , in the oxidation of fumaric acid to racemic 
acid — cases typifying the various additive processes in which 
asymmetric groupings are produced— there is one condition com 
mon to all in tne symmetric comiiound, with which we start, 
there are, in every case, two identical points of attaik, 
equidistant from the plane of symmetry of the molecule, and 
the result is that the two possible events happen m equal num- 
ber, so that the mixture of cnanliomorphs obtained is optically 
inactive by compensation We are, of course, in many reses 
.able afterwards to separate these en.vntiomorphs by the methods 
devised by Pasteur, and thus obtain the single optically active 
compounds . but we cannot produce them singly as long as we 
have at our disposal only the symmetric forces which wc 
command in the laboratory 

Precisely the same stale of things prevails when symmetric 
molecules unite, under the influence of symmetric mrces, to 
build up an asymmetric crystalline structure When, for 
example, sodium chlorate crystallises from its aqueous solution, 
the number of right-handed crystals is, on the average, as was 
shown by Kipping and Pope, equal to the number of left handed 
crystals The same fact was proved by Landolt by observing 
the optical inactivity of the mixture of microscopic right and left 
crystals obtained by adding alcohol to a concentrated aqueous 
solution of sodium chlorate The two [KissiWe asymmetric events 
occur in equal number 

Non-living, symmetric fortes, therefore, acting on symmetric 
atoms or molecules, cannot produce asymmetry, since the simul- 
laneous prixluction of two opposite asymmetric halves is 
equivalent to the production of a symmetric whole, whether the 
two asymmetric halves be actually united tn the same molecule, 
as in the case of mesotarlaric acid, or whether they exist as 
separate molecules, asm tht left and right constituents of racemic 
acid In every case, the symmetry ol the whole is proved by 
its optical inactivity 

The result is entirely different, however, when we allow 
symmetric forces to act under the influence of already existing 
asymmetric, non racemoid coiniwunds 

Thus if we start with an optically active compound — a com- 
pound containing one or more asymmetric carbon atoms and 
non racemoid— and, by appropriate chemical reactions, render 
asymmetric some carbon atom m the compound which was not 
previously so, ihen it does not follow that the two forms reprt 
sented by the two possible arrangements of this new isymmetric 
carbon atom will be produced in equal quantity The compound 
with which we start has no plane- of symmetry , and, although 
there are still the two possible ]k)iius of attack, one will 
be more exposed than the other , in fact, one mode of 
attack may so predominate that apparently only one asym 
metric compound is formed, the other compound, if formed at all, 
escaping detection by the smallnnssofits amount A case in point 
is the conversion of <i mannose by combination with hydrocyanic 
acid into the nitrile of (I'-mannoheplonic acid, studied by Emil 
Fischer, in which only one nitrile is formed, although there arc 
two wavs in which the hydrocyanic acid may attach itself to the 
aldehyde group of the mannose On the other hand, the same 
general reaction, in the union of hydrocyanic acid with ordinary 
aldehyde CH|.CHO — a symmetric compound — yields the right 
and left forms of lacto-nitrile CH,, CII(OH) CN in equal 
quantity, the two asymmetric events occurring in equal number, 
and the resulting mixture of compounds being inactive. It is j 
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the difference between guidance and no guidance the asym- 
metric group present in the mannose guides into a particular 
path the symmetne forces which bnng about the addition of the 
hydrocyanic acid j in the case of the symmetric aldehyde the 
result IS left to pure chance The latter action is like that of 
tossing a perfectly balanced coin , in the former the coin is 
heavily weighted on one side The saying, “la dls de la 
Nature soul pipis" is certainly true of living nature and its 
products. 

This guiding action displayed by asymmetric compounds may 
even impart a bias to the crystallisation of those niolecularly 
symmetric substances already referred to, whieh crystallise m 
eiianttomorphous form? Thus Kipping ami Pope have recently 
maile the interesting observation that the crystals of sodium 
chlorate which arc dc)>osited from an aqueous solution containing 
200 grams of rf glucose to the litre consist, on an average, of 
about 32 per cent of right handed to 68 per cent of left handed 
crystals, the asymmetrfc carbohydrate, by its mere presence, 
fivouring the formation of the one asymmetric form of the 
inorganic salt at the expense of the other 

These observations possibly afford a clue to the mode of 
action of the living organism in producing single enantiomorphs 
This prwiuction of single asymmetric forms may be a result of 
the asymmetric character of the chemical compounds of which 
the tissues of plants and animals are built up The optically 
active products of the organism — the carbohydrates, the ter 
penes, tartaric acid, asparagine, quinine, the serum of the blood, 
and countless others -have been formed in an asyminelric 
environment, and their asymmetry is an induced phenomenon 
They have been cast, as it were, m an asymmetric mould 
According to tins view they are a result of the selective pro- 
duction of one of the two piassible cnantioinorphous forms 
The same would hold good with regard to the organised tissues 
themselves, developed from inherited asymmetric beginnings in 
the ovum or the seed, or obtained by fission The perplexing 
question of the absolute origin of these asymmetric compounds 
I will discuss later , 

Another view has been put forward by Emil FTscher In his 
lecture on “ Syntheses 111 the Sugar Group,” delivered before 
the German Chemical Society m 1890, he says 

“ Starting with form.aldehyde, chemical synthesis leads, lu the 
first instance, to the optically inactive acrose In contradis* 
tmction to this only the active sugars of the if-mannitol series 
have hitherto been found m plants 

“Are these the only products of assimilation [of carlxin 
dioxide and water] t Is the preparation of optically active sub- 
stances a prerogative of the hv mg organism , tv a siieciat eause, 
a kind of vital force, at work here? I do not tiimk so, and 
incline rather to the view that it is only the imperfection of our 
knowledge which imports into this process the a\ipearanee of 
the miraculous 

“ No fact hitherto known speaks against the view that the 
plant, like chemical synthesis, first prepares the inactive sugars , 
that It then resolves them into their active constituents, using 
the members of the rf-niannitol series in building up starch, 
cellulose, inulin, Ac, whilst the optical isomcrkies serve for 
other purposes M present unknown to us ” 

There are, therefore, two opiKisilc processes which would 
account for the presence of optically active compounds among 
the substances generated in the living organism, and which we 
may briefly describe as seUitive f'todiiilioii and ieteitive ton 
sumption An instance of artificial seleelive production is the 
formation of only one nitrile of t/ mannohcptoiiic acid already 
cited Selective consumption, dissrjciated, however, from the 
previous production of the racemoid form, may be illustrated by 
the fermentation of dextro tartaric acid in the aslion, studied by 
I’astcur and already referred to, of a mould on racemic acid, the 
losvo tartanc acid remaining untouched, and by numtrous similar 
fermentations since discovered Selective consumption Is not 
restricted to Imng ferments , vanous cases arc known of enzymes, 
or soluble ferments, which can effect the hydrolysis of ooc 
gtucoaide, but not of Us enantiomorph A-s Emil Fischer, who 
studied this phenomenon, says "Enzyme ami glucoside must 
fit each other like key and lock, in order that the one may 
exercise a chemical action oh the other ” And a similar selec- 
live action, embracing the much more complex phenomenon of 
alcoholic fermentation, is displayed by E Buchner’s soluble 
zymase obtained from yeast cells. 

It is true, moreover, that the organism sometimes produces 
both eftantiomorphs. Thus the lactic ferment converts caslio- 



458 


NATURE 


[September 8 , 1898 


hydrates into racemoid lactjc acid , urdmar), or l.oo rotatory, 
asparagine is accompanied in plants, as Piutli showed, by a 
small quantity of its optical isomeride , and there are other 

These facts might be taken as evidence in favour of Fischer’s 
view that selective consumption is the cause of the phenomenon 
we are discussing But I do not think that, in the present 
state of our knowledge, we can decide between the two views 
For that matter both may be correct, each may explain par 
ticular cases What I wish to point out is that Fischer’s state- 
ment that the “miraculous” character of the phenomenon is 
eliminated by his assumption apiicars open to question. It is 
just as much, or as little, miraculous after as before The pro 
diiction of a single asymmetric form, and the destruction of one 
of two opposite asymmetric forms, are problems of precisely the 
same order of difhculty, and there are only two ways m which 
either of them has ever been solved firstly, by the direct action 
of living matter, and, secondly, by the use of previously existing 
asymmetric non-racemotd compounds, which are, in the last 
resort, due to the action of life Directly, or indirectly, then, 
life intervenes 

Doubtless this will appear a very extraordinary statement in 
view of JnngHeisch's synthesis of racemic acid and its resolution 
into dextro and l.cvo-tartaric acids by the crystallisation of the 
sodium ammonium salts The process does not take place in a 
living organism , nor is the aid of life invoked in the shape of a 
micro-organism as in Pasteur’s third method of separation No 
asymmetric base of vegetable origin is employed as in Pasteur’s 
second method, so that the indirect action of life through its 
products is also excluded , sodium and ammonium are sym- 
metric inorganic radicles, and no substance of one sided 
asymmetry is introdueevl from beginning to end The process 
IS one of ordinary crystallisation , the two forms ate deiiosited 
side by side, the operator afterwards picking out the right and 
left crystals and separating them The reason why the two 
tartrates crystallise out and not the racemate, is that at the 
ordinary temperature of the air at which the crystallisation is 
conducted they are less soluble than the racemate At a higher 
temperature, on the other hand, these solubilities arc reversed 
and the racemate i; deposited The conditions are precisely 
those which govern the formation or non-formation of ordinary 
double salts 

Consequently the overwlielming majority of chemists hold 
that the foregoing synthesis and separation of optically active 
compounds have Deen effected without the intervention of life, 
either directly or indirectly Every manual of stereochemistry 
emphasises this point 

I have already hinted that I hold a contrary opinion 1 have 
held It for some time, but have nut ventured to give public 
expression to U, except in lecturing to my students I was 
deterred chiefly by the impression that I stood alone in my 
lielief I And, however, that this was a mistaken impression 
In a lecture on “ Pasteur as the Founder of Slereocheiristry,” 
which Prof. Crum Brown delivered before the Franco-Scotlish 
hociety in July 1897, and which is published in the Kevue 
franfat^e d' Ldunbourg, he sajs, referring to the separation of 
enantiomorphs by crystallisation — 

“The q-estion has often occurred to me Do we here get rid 
of the action of a living organism 7 Is not the observation and 
deliberate choice by which a human being picks out the two 
kinds of crystals and places each in a vessel by itself the specific 
act of a living organism of a kind not altogether dissimilar to the 
selection made by Pemctllmm glaucum f But I do not insist on 
this, although I think it is not unworthy of consideration ” 

It is this question, so precisely posed by I'rof Crum Brown, 
that I would discuss in detail I think we shall find that the 
answer to it will be m the sense which he indicates The action 
of life, which has been excluded during the previous stages of 
the process, is introduced the moment the operator be^ns to 
pick out the two enantiomorphs. 

It will doubtless be objected that, if this is the case, there 
can be no such thing as a synthesis of a naturally occurnng 
organic compound without the intervention of life, inasmuch as 
the synthetic process is always carried out by a living operator 

Here, however, we must draw an important distinction In 
^e great majority of the operations which we carry out in our 
^boratofies — suen as solution, fusion, vaporisation, oxidauon, 
•reduction and the like — we bring to bear upon matter symmetric 
forces only— forces of the same order as those involved in the 
chance motions of the molecules of a liquid or a gas. All such 
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processes, therefore, might conceivably lake place under purely 
chance conditions, without the aid of an operator at all But 
there i^another class of operations, to which Pasteur first drew 
attention those into which one sided asymmetry enters, and 
which deal either with the production of a single enaniiomorph, 
or with the destruction (or change) of one enantioraorph m a 
mixture of both, or with the separation of two enantiomorphs 
from one another We have already seen that such processt-s 
are possible only under one sided asymmetric influences, which 
may take the form either of the presence of an already existing 
enantiumorph, or of the action of a living organism, or of the 
free choice of an mlelhgent operator They cannot concciv 
ably occur through the chance play of symmetric forces 

Wc must, therefore, in classifying the actions of the intelligent 
operator, distinguish between those actions in which his services 
might conceivably be dispensed with altogether, and those m 
which his intelligence is the essential factor To the former 
class belongs the carrying out of symmetric chemical nractions , 
to the latter, the separation of enantiomorphs 

Take the synthesis of formic acid —a symmetric compound — 
by the absorption of carbon monoxide by heated causiic alkali 
Given a forest Are and such naturally occurring nialertals as 
limestone, sodium carbonate, and water, it would not be difflciilt 
to imagine a set of conditions under which a chance synthesis of 
sodium formate from inorganic materials might occur I do not 
assert that the conditions would be particularly probable , still, 
they would not be inconceivable But the chance synthesis of 
the simplest optically active compound from inorganic nuiterials 
IS absolutely inconceivable So also is the separation of two 
crystallised enantiomorphs under purely symmetric conditions 

The picking out of the two enantimorphs is, moreover, to be 
distinguished from the process of similarly separating the crystals 
of two different non enanlioniorphous substances, although this 
distinction IS commonly ignored by classing both processes to- 
gether as mechanual, m opposition to ihemnal separations In 
the case of the non-enamiomorphs there may be difterences of 
solubility, of specific gravity and the like , so that other means 
of separation, involving only the play of symmetric forces, may 
lie resorted to Such a process may justly be regarded as 
“mechanical ” But the two crystallised enantiomorphs, as we 
have seen, have the same solubility— at least in symmetric sol- 
vents , the same spccifit gravity , behave, m fact, in an identical 
manner towards all symmetric forces , so that no separation by 
such means is feasible. It requires the living operator, whose 
intellect embraces the conception of opposite forms of asym- 
metry, to separate them Such a process cannot, by any stretch 
of language, be termed “ mechanical ” Conscious selection 
here produces the same result as the unconscious selection exer- 
cised by the micro organism, the enzyme, or the previously 
existing asymmetric compound 

I need not point out that if the operator chooses to bring 
about the separation by an asjmmetric solvent, or some other 
asymmetric means, he is still making use of his conception of 
asymmetry He merely effects his end indirectly instead of 
directly. But m cither case he exercises a guiding power which 
IS akin, in its results, to that of the living organism, and is 
entirely beyond the reach of the symmetric forces of inorganic 
nature 

In like manner, it is not of the least consequem e, for the 
purposes of the present argument, whether the micro organism, 
with which we have compared the operator, acts directly in 
fermenting one of two enantiomorphs, or whether it acts in 
directly by first prepanng an asymmetric enzyme w hich displays 
this selective action The contention, therefore, of E Fischer, 
Buchner, and others, that the discovery of enzymes and zymases 
“ has transferred the phenomena of fermentation from biological 
to purely chemical lerntory,” is true only as regards the imme- 
diate process, and leaves intact the vilaltsitc ongtu of these 
phenomena 

We thus arrive at the conclusion that the production of single 
asymmetric compounds, or their isolauon from the mixture of 
their enantiomorphs, is, as Pasteur firmly held, the perogafive 
of life Only the living organism with its asymmetric ti!,sues, or 
the asymmetric products of the living organism, or the living 
intelligence with Us conception of asymmetry, can produce this 
result Only asymmetry can beget asymmetry. 

Is the failure to synthesise single asymmetnc compounds 
without the intervention, either direct or indirect, of life, due to 
a permanent inability, or merely to a temporary diiability which 
the progress of science may remove 7 Pasteur took the latter 
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view, and fcujj^esled that the foriiiatnm of chemical lompuunds 
ifi the magnetic field, or under the influence of circularly 
polarised light, would furnish a means of solving the problem , 
and Van ’t Hoff also thinks the latter method feasible. As regards 
magnetism, Pasteur’s suggestion was undoubtedly based on a 
misconception , the magnetic field has not an asymmetric struc- 
ture , It IS merely polar, since the rotation which it produces in 
the plane of polarisation of a ray of light changes sign with the 
direction of the field As regards circularly polarised light, I 
must confess to having doubts as to whether it can be regarded 
as .an asyiiimctric phenomenon the motion of the ether about 
the axis of the ray is circular, not spiral , and it is only Viy con 
sidtnng the difference of phase from point to point along the 
ray that the idea of a spiral can be evolved from it In fact, 
are there such things as forces asymmetric in themselves ? Is 
the geomet rical conception of asymmetry applicable to dynamical 
phenomena at all, except in so far as these deal with asymmetric 
mtitcrial structures, such as quarir crystals, or organic inole-cules 
containing asymmetric carbon atoms? But this is a question 
which I would submit to the judgment of malhematieal 
physicists 

One thing is certain — namely, that all attempts to form optic 
ally active cniiqsounds under the influence of magnetism or cir 
cularly polariseil light have hitherto signally failed These forces 
do not distinguish between the two equally exposed points of 
attack which present themselves m the final stage of the trans- 
formation of a symmetric into an asymmetric carlxm atom 

But even if sueh an asymmetric force coulel lie cliscovered--a 
forte which would enable us to synthesise a single enantiomorph 
— the process would not be free from the intervention of hie. 
Such a force would necessarily be capable of acting in two 
opixisite asymmelrie senses , left to itself it would act inipar 
Hally m either sense, producing, in the end, l:>oth enantiomorphs 
in equal amount Only the free choice of the living operator 
could direct it consistently into one of its two possible channels 

I will briefly recapitulate the conclusions at which we have 
arrived Non hung symmetrical matter — the matter of which 
the inorganic world is composed— interacting under the influence 
of symmetrie forces to form asym.iietric compounds, always 
yields either pairs of enanliomorphous molecules (racenioid 
form), or pairs of enanliomorphous groups united within the 
molecule (meso form), the result being, m either case, mutual 
compensation and consequent optical inactivity The same will 
hold good of symmetric matter interacting vinrlcr the influence 
of asymmetric forces (supposing that such forces exist) iirovided 
that the latter are left to produce their etlect under conditions of 
pure chance 

If these conclusions are correct, as I believe they are, then the 
absolute origin of the com^uiids of one sided a-symnielry to 
be found m the living world is a mystery as profound as the 
absolute origin of life itself The two phenomena are inti- 
mately connected for, as we have seen, these- symmetric com 
jiounds make their appearance with life, and are inseparable 

How, for example, could lasso rotatory protein (or whatever 
the firs! asymmetnc compound may have been) be spontaneously 
generated in a world of symmetne matter and of forces which 
are cither symmetric or, if asymmetric, are asymmetric in two 
upixisile senses ? What mechanism could account for such 
sele-ctive prixluction? Or if, on the other hand, we suppose 
that dextro- and laivo-protein were simultaneously formed, 
what conditions of environment existing in such a world could 
account for the survival of the one form and the disappearance 
of the other ? Natural selectioit leaves us in the lurch here , 
for selective consumption is, under these conditions, as incon- 
ceivable as selective production 

No fortuitous concourse of atoms, even with all eternity for 
them to clash and combine in, could compass this feat of the 
formation of the first optically active organic compound Co 
incidonce is excluded, and every purely mechanical explanation 
of the phenomenon must necessarily fail 

I see no escape from the conclusion that, at the moment when 
life first arose, a directive force came into play— a force of pre- 
cisely the same character as that which enables the intelligent 
operator, by the exercise of his Will, to select one crystallised 
enantiomorph and reject its asymmetric opposite. 

I would emphasise the fact that the operatidn of a direcuve 
force of this nature does not involve a violation of the law of 
the conservaiion of energy Enantiomorphs have the same 
heat of formation ; the heat of transformation of one form into 
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the other is ml Whether, therefore, one enantiomorph alone 
IS formed, nr its optical opposite alone, or a mixture of iwth, 
the energy required per unit weight of substance is the same 
There will be no dishonoured drafts on the unalterable fund of 
energy 

interest of the phenomena of molecular asymmetry from 
the point of view of the biologist lies in the fact that they reduce 
to Its simplest issues the question of the possibility or impossi 
bility of living matter originating from dead matter by a purely 
mechanical process They reduce it to a question of solid 
geometry and elementary dynamics , and therefore if the at 
tempted mechanical explanation leads to a reiimtio ad absurdum, 
this ought to be of a corres|iondingly simple and convincing 
character la-t us see how tar this is the case 

I tfe IS a phenomenon of bewildering complexity But in 
discussing the problem of the origin of life, ibis complexity cuts 
two ways Whilst, on the one hand, it is appealed to by one 
set of disputants as an argument against the mechanical theory, 
on the other it affords shelu r for the most unproved statements 
eif their opponents I will ukc a concrete instance from the 
writings of an upholder of the mechanical theory of the origin 
of life, the late I’rof W K. Lhfiord He says 

“Those pervins who liehevc that hung matter, such as pro 
tern, arises out of non living matter m the sea, suppose that il is 
formed like all other chemical compounds That is losaj, it 
originates in a coincidence, ami is preserved by natural selection 

The coincidence involved in the formation of a molecule so 
complex as to lie called living, must be, so tar as we can make 
out, a very elaborate coincidence But how often does it hapjH.ii 
in a cuhie mile of sea water’ I’erhaps once a week , perhaps 
once in many centuries , [lerhaps, also, many million times a 
day broiii this living molecule to a speck of protoplasm visible 
iq the microscope is a very f si cry, involving, it may he, a 
thousantl years or so of evolution ” 

It was easy for Clifford lo write thus conterning life itself, for 
It was dilficuit for any one to contradict him But hail he been 
asked whether any mechanical (symmetric) coincidence would 
suHtceto convert an infinitely great number ol molecules of the 
type shown m Fig 3 into that shown in (say) hig I, to the ex- 
clusion of that shown in hig 2 , or whether, given a mixture, 
in equal proportions, of molecules of the types shown m I'igs I 
and 2, any mechanical (symmetric) conditions of environment 
would bring about the destruction of one kind and the survival 
of the Ollier, I think his exact mathematical and dynamical 
knowledge would hive prevented him from giving an affirmative 
answer But short of this atfirmalive answer, liis other stale 
ments, it seems to me, fall to the ground 

I .ini convinced that the tenaeily with which Pasteur fought 
ag.ainst the drHttnne of sjionlnncous generation was not iincon 
nected with his belief that chemical cnin|iounds of one sided 
asymmetry could not arise save under the influence of life 
Should nny one object that the doctrine of the .asymmetric 
carbon atom is a somewhat hypothetical foumlation on which to 
build such a superstructure of argument vs the foregoing, I 
would point out that the argument is m reality independent ol 
tins doctrine All that I have said regarding the moleiiilai 
asymmetry of naturally occurring optically active organic com 
pounds, and ail the geometrical considerations based thereon, 
hold good equally of the hemihcdral irystallint fnmis of these 
compounds, about winch there is no hypothesis at all The 
production of a compound crystallising m one heinihedral form 
to the exclusion of the opposiie hennhedral form, as in the case 
of the tartaric acid of the gra|x', is a phenomenon inexplicable 
an the assumption that merely mechanical, symmetric forces 
are at work Nor is this conclusion invalidated even if we ulti 
mately have to admit that the connection between molecular 
and crystalline asymmetry is not an invariable one— a point 
about which there is some dispute 

At the close of the lectures from which I have so frequently 
quoted, Pasteur, with full confidence m the importance of his 
work, but without any trace of personal vanity, says — 

“ It IS the theory of molecular asymmetry that we have just 
established — one of the most exalted chapters of science. It 
was completely unforeseen, and opens to physiology new 
horizons, distant but sure " 

I must leave physiologists to judge how far they have availed 
themselves of the new outlook which Pasteur opened up to 
them But if I have In any way cleared the view towards one of 
these honznns, I shall feel that I have nut occupied this choir m 
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Some of roy hearerfi, however, may think that, instead of 
rendering the subject clearer, I have brought it perilously neat 
to the obscure region of metaphysics , and certainly, if to argue 
the insufficiency of the mechanical explanation of a phenomenon 
it to be metaphysical, I must plead guilty to the charge I will, 
therefore, appeal to a judgment— metaphysical, it is true, but to 
be found in a very exact treatise on physical Science — namely, 
Newton’s “ Principia." It has a marked bearing on the subject 

“ A iifta nectssitate nietafhysua, quii utn/ue eadtm est semper 
et ubique, nulla orttur rerum vanatto ” 

I will merely add this is certainly true of the particular rerum 
varittHo in which optically active organic compounds originate 


NOTES. 

Thk funeral of Dr John Hopkinson and his three children, 
whose sad deaths on the Dent Veisivi were recorded in last 
week's Nature, took place on Friday last at Territet The 
coffins were covered with floaers, and many of the wreaths had 
been sent from England After a service m the English church 
the coffins were earned to the cemetery, where they were 
interred — At a special meeting of the Council of the Institu- 
tion of Electneal Engineers, held on August 31, the following 
resolution was passed unanimously “ That the Council of the 
Institution of Elerlncal Engineers do hereby place on record 
this expression of their sincere sorrow and deep regret for the 
great and irreparable loss sustained by the Institution through the 
untimely and calamitous death of Dr John Hopkinson, F.K b., 
past President of the Institution of Electrical Engineers, Major 
commanding the Corps of Electrical Engineers, Royal Engineers 
(Volunteers), and Professor of Electrical Engineering in King's 
College, London " It was further decided that, subject to it 
being consonant with the wishes of the family, the members of 
the Council should attend the funeral as representatives of the 
Institution. Owing to the sudden alteration in the arrange 
ments for the interment, however, it was impossible for them to 
carry out their intention , but Prof Ewing, member of Council, 
who was m Switnerland at the time, was accessible by telegraph, 
and was therefore able officially to represent the Institution and, 
in Its name, to lay a wreath of flowers upon the grave of his 
former colleague. 

The American Association for the Advancement of Science 
appear to have had a very successful meeting at Boston. Fol- 
lowing the usual custom the retiring president, Prof Wolcott 
Gibbs, delivered an address, taking for his subject the constitu- 
tion of the complex-inorganic acids and their salts, which class 
of compounds was selected by him because it is well adapted to 
throw light upon the structure and moeles of combination of 
molecules We regret that on account of the large amount of 
space which will be devoted during the next few weeks to the 
proceedings of the British Association, room cannot be found to 
print Prof. Gibbs’s address in full, but a summary of it will be 
given in a subsequent number, together with a general account 
of the meeting at which it was delivered. 

The Secretary of State for the Colonies has appointed Dr, 
Daniel Morris, C M G , Assistant Director of the Royal Gardens 
at Kew, to be Commissioner of the new Imperial AgiicuUnral 
Depalgl^t for the West Indies 

We are requested to stale that all communications regarding 
the full Report of the International Congress of Zoology should 
be addressed to Adam Sedgwick, Esq , Trinity College, 
Cambridge 

Prof Virchow has formally accepted the invitation to the 
' banquet to be given in his honour on October 5, in the 'White- 
hall Room of the H6tel M^tropole. The number of stewards 
who have signified their intention to be present at the dinner is 
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now 180. Gentlemen who wish to be present should com- 
municate without delay with Mr Andrew Clark, 71 Harley 
Street, London, W 

Mr C E Stromeyeh, writing from Whilhy, sajsthat on 
Friday evening, September 3, from 7 45, to 8 15 an aurora was 
visible there, with the centre of the rays apparently resting on 
the horizon about N. 25° E The rays revolved from west to 
cast at the rate of about 2o‘ in ten minutes The sky was rather 
cloudy, but numerous stars could be seen. Twilight was soli 
noticeable m the west, and the full moon was occasionally 
shining brightly, otherwise, Mr Stromeyerthinks, the phenomena 
would doubtless have been very conspicuous In connection 
with this observation, it is interesting to call atlention to the 
announcement in this week's Astronomical Column that a fine 
I sun-spul has been visible during the past few days. 

Mr Aruiur Jenkix sends from Redruth some very in- 
teresting observations on the motion of falling spray He points 
out that if the spray resulting from the breaking of sea waves 
on rocks is observed, it will be noticed that after the spray lias 
reached its greatest elevation it exists in the form of drops 
I Shortly after the downward motion has begun a sudden change 
takes place, the drops being seen to burst and falling in a state 
I of fine division Mr Jenkin adds. "I have repeatedly ob- 
served this t and the kind of twinkle which takes place at the 
moment of change, and the marked difference in appearance, 
render the phenomenon very noticeable I have further ob- 
served that just befort the spray-drop breaks up it momentarily 
assumes a shape similar to a vortex ring ” These observations 
require an unusual endowment of quick eyesight and power of 
attention Mr. Jenkin endeavours to account for the appear- 
ance by an explanation based upon difference of velocity be- 
tween the mass of water and the component particles, due to 
change of direction of motion. 

As already announced, the seventieth Congress of German 
Naturalists and Physicians will open at Dilsseldorf on Monday, 
September 19, under the presidency of Prof Mooren We 
learn from the Brthsk Medical Journal that Prof F Klein, of 
Gottingen, will give an address on University and Technical 
High Schools, and Prof Tillmanns, of Leipzig, an address on 
a llundred Years of Surgery. The Sections wiH commence 
their business on Tuesday, September 20, at 9 a ni , and will 
sit again in the afternoon. In the evening there will be a gala 
performance of Wagner’s Die Walkure in the town theatre. 
On Wednesday the Medical Sections will meet together under 
the presidency of Prof His, of Leipzig, when a discussion will 
take place on the results of recent investigations into the 
physiology and pathology of the circulatory organs In the 
evening there will be a banquet, which will be attended by 
ladies as well as by members of the Congress On Thursday 
the Sections will meet morning and afternoon, and in the evening 
there will be a balk The second general meeting will take 
place on E'riday morning, when addresses will be given by Prof. 
Martius, of Rostock, on the causes of beginnings of disease, by 
Prof van ’t Hoff, of Berlin, on the increasing importance of 
inorganic chemistry ; and by Dr Martin Mendelssohn, of Berlin, 
on the importance of sick nursing to scientific therapeutics In 
the evening the city of DUsseldorf will give a farewell entertain- 
ment, and Saturday will be spent in excursions During the 
meeting there will be four exhibitions : (l) a historical exhibi- 
tion, (2) an exhibition of scientific medical, hygienic, chemical, 
and pharmaceutical inventions, (3) an exhibition of photography 
in relation to science, and (4) a collection of physical and 
chemical teaching appliances for use in intermediate schools. ' 

The Ottawa correspondent of the Times announces that some 
Indians who have just arrived at Dauphin from the far north 
report meeting Esquimaux, who told them of the appearance 
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among them of strange men who descemleil from the clouds on 
the shores of Hudson Baj It is hoped that the report has 
reference to Herr Andr^e’s safety. 

Two sets of Rontgen ray apparatus are reported to have 
been provided for the Sudan Expeditionary Force One of 
these, which has been taken up the Nile by Major Battersby, 
will be established at Abadieh. Considerable difHculty and the 
greatest care had to be exercised to get the apparatus to the 
hospital in good order Major Battersby has the assistance of 
Sergeant Major Bruce, Royal Army Medical Corps, who is 
skilled in the manipulation of the necessary apparatus This 
will be the mam depot fur Rontgen ray work, but Lieut 
Huddlestone, R.A M C , has taken a small outfit with 6-mch 
coil to the front 

Thb second International Sea Fisheries Congress, organised 
by the French Society for the Promotion of Technical In 
stniction in Matters relating to Sea Fisheries, opened at Dieppe 
on September 2, and it appears, from a report in the Times, to 
have dealt with questions which will help forward the movement 
for international discussion of the numerous important problems 
and difficulties which beset the fishing industry. The first con- 
gress promoted by the Society was held two years ago at Sables- 
d’Olonne, on the west coast of France. At this second meeting 
one of the most important achievements of the congress will he 
the nomination of an international, instead of a purely Erench, 
committee for the organisation of future congresses The tol,il 
muster of members attending the present congress at Dieppe 
exceeds 300, and this number includes representatives, actually 
present, from the following countries — France, Sweden, 
Norway, Great Britain, Belgium, Austria, Italy, the United 
States, Jaixin, and Venezuela. The congress ojiened on Enday, 
under the presidency of M E Perrier, professor of zoology at 
the Pans Museum of Natural History, and member of the Con- 
sultative Comnuttee on E'lsheties After the president’s address 
the congress ditided into four sections for the discussion of 
special topics, viz (i) scientific researches, under the presi 
dency of M, Mathias Duval, director of the fishery school at 
Boulogne , (2) fishery apparatus, preparation and trans|X}rt, 
under the presidency of M Delamare Debouteville , (3) 
technical education, under the presidency of M. Jacques Le 
Seigneur, Commissioner of Marine at Granville , and (4) fishery 
regulations, under the presidency of M Roche, Inspector- 
General of Fisheries. More than forty communications dealing 
with these subjects were submitted to the congress 

Thk scientific work of Ixird Rayleigh is the subject of an 
mteresting article contributed by Prof Oliver Lodge to the 
Natuna! Review Every acuve worker in the realm of science 
18 familiar with most of Lord Rayleigh’s researches, but Prof 
Lodge's popular account of the various directions in which these 
investigations have advanced natural knowledge will nevertheless 
be read with interest by scientific as well as general readers. 
"Every subject and branch of a-siibject that he has taken up,” 
writes Prof Lodge, " has been left by him in an improved and 
clarified, state, with every kind of avoidable fog or excuse for 
such fog. cleared away from it. Add to this philosophic insight, 
consummate mathematical power, great versatility of thought, 
and extraordinary expenmental skill, and we have summed 
up briefly the scientific equipment of Lord Rayleigh ” The 
discovery of argon brought Lord Rayleigh’s name prominently 
before the reading pubhc two or three years ago, but the accu- 
rate and laborious investigations which indicated the existence 
d thu gas in atmospheric air had commanded t^ie attention and 
esteem of men of science long before the gas was actually 
isolated. This research was only one of a long senes du- 
dnguiihed alike by extreme accuracy, clear insight, precision of 
thought, and ingenious design. Prof Lodge mentions that Lord 
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Rayleigh's work refers to chdiuical physics, capillsnty and 
snscosity, theory of gases, flow of liquids, jihotograpliy, optics, 
colour vision, wave theory, electric and magnetic problems, 
electrical measurements, general energy theorems, and other 
mathematical papers on elasticity and the like, hydrodynamics, 
and sound A few of the results which have gained for Lord 
Rayleigh the admiration and gratitude of physicists are described , 
and though the notes are necessarily brief, they will serve to give 
readers not in the stream of scientific thought an idea of the 
depth and value of his work. 

A NOTEWORIHY feature 111 Dr Le Neve E'oster’s general 
report and statistics fur thi year 1897 (Part 11 ), relating to 
mines and quarries in the United Kingilom, 13 a numlier of 
instructive diagrams showing graphically the facts tabulated and 
described in the report The part of the volume just published 
as a Parliamentary Blue book, deals more particularly with the 
subject of accidents in mines and qu.arries. During 1897 there 
were 1015 separate fatal accidents in and about all the mines 
and quarries, more than 20 feet deep, m the United Kingdom, 
involving the loss of 1 102 lives, showing, on comparison with 
the previous year, an increase of n in the number of accidents 
and a decrease of 86 m the number of lives lost It is 
satisfactory to notice the staiement that the decrease in the 
death-rates mentioned in the two previous reports continues, 
and that the death rates for last year are the lowest hitherto 
recorded So far as explosions of fire damp or coal dust .ire 
concerned the year 1897 is described as an “ annus mirabilis,” 
for the deaths by accidents from explosions formed a smaller 
proportion of the total number of fatalities than m any pre- 
viously recorded year, the exact proportion being only i 9 per 
cent An examination of the causes of these accidents brings 
into view two striking facts — first, that most of them were due to 
open flame, either of naked lights, of matches, or of safety 
lamps illegally opened , and, second, that not a single fatal 
Ignition of gas or coal dust can with certainty be ascribed to the 
flame of an explosive in shot firing Falls of ground, on the 
other hand, were responsible for 490, or one-half of the deaths. 

It will be remembered that about a year ago Prof E' R 
Fraser, F R S , pubhsheil the results of some researches which 
showed that the bile of several animals ivossesses antidotal 
properties against serpents’ venom and against the toxins of such 
diseases as diphtheria and tetanus, and that the bile of venomous, 
or more correctly of nocuous, serja-nts is specially powerful 
as an antidote against the venom of serpents The experi- 
ments have been extended, and the new results are slateil by 
Prof Fraser in the British A/etiu al Jom Hal The most im- 
portant conclusions are that the bile of nocuous or venomous 
serpents is the most powerful antidote to venom, and is 
closely followed in efficiency by the bile of innocuous serpents, 
while the bile of animals having no venom producing glands 
— as man and the ox, pig, and rabbit — while definitely anti- 
dotal, IS less so than the bile of innocuous serpents, anil 
much less so than the bile of nocuous or venomous serpents. It 
IS remarkable that the btle of one species of venomous serpent 
may actually be a more powerful antidote against the venom of 
another species than is the bile produced by this species, and 
that there is no direct correspondence between the toxic activity 
of the venom produced by a serpent and the antidotal power of 
the bile of that serpent. Extending these experiments to the 
toxins of disease, Prot E'raser found that the bile of the 
venomous serpents examined had more antidotal power against 
the toxins of disease than the bile of the majority of non- 
venomous animals. It is noteworthy that among the non- 
venotoous animals, the rabbit produced a bile definitely superior 
to the others in antidotal quality against not only toxins but also 
venoms. 



462 


NATURE 


[September 8, 1898 


The Michigan Slate Agricultural College has just issued a 
bulletin emboflying an elaborate series of experiments on the 
use of tuberculin As a diagnostic agent, expert opinion appears 
to be practically unanimous that tuberculin is of the greatest 
value, and such favourable testimony regarding Us efficacy as 
that of Prof Grange, of the Michigan College, who states he has 
used It in upwards of a thousand instances during two years, 
and did not meet with a single case which impeached the trust 
worthiness of the test, is only one out of many similar statements 
Tuberculin is now, in fact, an article of commerce, and its pro- 
duction on a business scale is conducted all over the world 
The Pasuur Vaccine Company of Chicago, for example, 
elaborate tuberculin, and send out detailed instructions for its 
application But despite the increasing favour with which it is 
regarded, a great deal yet remains to be done in perfecting its 
production, so as to ensure greater uniformity m its reaction, 
whilst careful scientific records of Us influence on animals 
treated with u are much wanted It is to help in supplying such 
data that Mr. Marshall, assistant bacteriologist of the Michigan 
College, has taken up the subject, and now publishes the results 
of very careful observations on “ the relation of the tuberculin 
test to normal temperatures ’’ 

SoMK timi ago Dr Franr Kernller published a papei on the 
fundamental laws of electrodynamics, of which we gave a short 
nonce m Nmurf In it the author attempted to discriminate 
between the various laws of force between two current elements, 
all of which laws were in conformity with the accepted theory 
of action between closed circuits as laid down by Maxwell and 
others Dr Kernller is continuing his diffieiilt investigation by 
examining into the possibility of an experimental discrimination 
between the different laws of force, and we have received a copy 
of his further paper on the subject, published by the Pester 
Lloyd Gesellschaft of Budapest 

SsOME diversity of opinion has existed among physiologists as 
• to the physiological signification of eating salt, according to 
Bunge, the use of sodium chloride with food is to counteract the 
-effects of the potassium salts predominating especially in vege- 
table diet, while other physiologists regard salt purely m the 
nature of a condiment with no special action M Leon 
hredericij, writing in the liulUttn lU I'AiOdi’mte KoyaU de 
Belgique, describes his observations on certain salts used by the 
natives of the Congo Stale These salts are produced by the 
incineration of aquatic plants, and are placed on the market in 
the form of cakes produced by evaporation of the solution formed 
by dissolving the residue An analysis shows them to consist 
almost entirely of chloride ami sulphate of potassium, the former 
largely preponderating, and the presence of sodiuiii beiog only 
detectable by the spectroscope The fact that salts of potassium 
are thus used for cooking purposes seems to negative the views 
of Bunge, and to support the opinion, previously advanced by 
Lapicque, that the use of salt is primanly to imjirovc the flavour 

Messrs F Kino and Sons, Halifax, arc publishing a 
second edition of Mr 11 Ling Roth’s valuable monograph on 
“The Aborigines of Tasmania” The first edition, published 
in 1890, consisted of 200 copies, issued to subsenbers only. In 
the preparation of the second edition, Mr Ling Roth has been 
assisted by Mr. James Backhouse Walker, of Hobart, Tasmania. 

The American Entomological Society has just published, in 
pamphlet form, a biographical notice of the late Dr George II 
Horn, by Mr. Philip P Calvert, and a list of his entomological 
papers (1860-1896), with an index to the genera and species of 
Coleoptera described and named, by Mr Samuel Ilenshaw 
The bio^pcaphy is a very good one, and will be read with interest 
by entomologists. 
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A LIST of Rontgen apparatus just issued by Messrs Isenthal, 
Potxler, and Co , contains descriptions of several novel pieces of 
apparatus The smallest coil described in the list gives a six- 
inch spark in air , while the largest gives a spark having a 
minimum length of 40 inches The catalogue is a striking 
testimony to the advances which have been made in Rontgen 
photography during the last two years or so, and it should be 
seen by medical men and others who contemplate obtaining an 
outfit for work with Rontgen rays — Another new catalogue to 
which attention may profitably be called is Mr R Kanthack's 
catalogue of optical instruments The high order of the instru- 
ments described in the catalogue is vouched for by the fact that 
the microscopes are exclusively of Messrs Zeiss and Leiti’s 
manufaeture, while the prisms, lenses, mirrors, and astronomical 
instruments bear the name of Steinheil, Mr Kanlhack being 
sole agent for the produetions of tins celebrated firm of Munich 
opticians 

A “ Review and Bibliography of the Metallic Carbides,” by 
Mr J A Mathews, has been published as No 1090 of the 
bmithsoman Miscellaneous Collections, upon the recommend 
ation of the Committee on Indexing uChemical Literature, 
appointed by the .American Association for the Advancement of 
Science On account of the renewed attention given to this 
class of bodies during the last five years, Mr Mathews’s review 
of the work accomplished up to the end of 1897 will be of 
considerable interest ; and, in conjunction with the bibli- 
ographical references, will l>e of value to the chemical student 
and investigator The general plan adopted is to give a 
concise account of the methods of preparation, and physical and 
chemical properties of the car bides now known, considering 
them in alphabetical order hollowing each dcscrqitivc portion 
are the references to the literature bearing upon the substances 
to which It refers The result is a very handy bibliographical 
(licuonary of metallic carbides, and chemists will thank Mr 
Mathews for preparing it, and the Smithsonian Institution for 
making it available 

The additions to the Zoological Society’s Gardens during the 
past week include a Humboldt’s Lagolhrix (Laqothnx hum- 
holdtt) from the Upjier Ainaron, presented by Mr E H L 
Ewen , a Ruppell's Colobus {Cotohus guereia) from Nigeria, pre- 
sented by Mr H S Kelly , a Hoolock Gibbon {Hylobates 
hoolock, 9 ) from Assam, presented by Mr Lionel Inglis ; a 
Duke of Bedford’s Dccr {Certms xauthopyqius) from Mant- 
churia, presented by H (i the Duke of Bedford ; a Brazilian 
Hang nest (Icterus jamana), a Whitc-throaled Finch (Sperm 
ophila albogularts) from Brazil, presented by Mr Percy M 
Calder , five Rufous Tinamous ( Rhynchotus rufescens) from 
Brazil, presented by Mr Ernest Gibson , two Augural Buzzards 
(Buteoanguralis), three lioliath Beetles (Goliathus druryi) from 
West Africa, presented by Dr. Chalmers ; a Lazuline Finch 
(Guircua parellma) from Central America, presented by Mr 
John B Toone , an Iceland VaXcon (Hterofalco is lattdus) hom 
Iceland, presented by Mr C R. Anderson ; two Great Kan • 
garoos (Macropus giganteus, S 9 ) two Great Wallaroos (Macro- 
pus robustus), eleven Brush Turkeys ( /’a(k,ya//a lathami), twelve 
Roseate Cockatoos (Cacatua roseieapilla), six Greater Sulphur- 
crested Cockatoos (Cacatua galerita) from Australia, a Red- 
belhed Wallaby (Macropus billardteri), two Bennett’s Wallabys 
Mairopusbeniutti), a Dormouse Phalanger (Dromicia ttana) from 
Tasmania, two Brush-tailed Kangaroos (Petrogale peniciUcUa), 
five Silky Bower Birds (PtiloHorkytichus violaceus) from New 
South Wales, a Brown necked Parrot (Peeocephalus fusicolhs) 
from West Africa, two Pretre’i Amazons (Ciir/ni/ir a 

Red-vented Parrot (Pionus meHstruus) from South America, 
deposited 
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OUR ASTRONOMICAL COLUMN 
A Largk Sl'N-sl-oi —On Saturday la5t a very fine spot was 
visible near the sun’s eastern limb, having evidently been 
brought into view by the sun’s rotation Its full magnitude 
was revealed a few days later, when the foreshortening was 
reduced Changes in the umbra and bright bridges crossing 
It were detected in the course of a few hours. The spot wifi 
be well worth watching during the remaining period of its 
visibility, especially as many years may jierhaps elapse before 
observers are favoured with another spot of similar sire 

TllK Atmosi'HERE of 1) M + 30* 3639 — Prof Keeler 
announces, in the Astrophysical /out nal for August, that he has 
fully confirmed Prof Campbell's discovery of a hydrogen 
envelope around the Wolf Rayet star U M + 30“ 3639 (Naiurk, 
vol xlix p 210) The observation was made with ihe spectro 
scope attached to the 36 inch refractor of the Lick Oliservatory, 
and It was found that the H(J line appeared as a circular fairly 
well defined disc when the slit was opened wide, Ihe cjliiidrual 
lens being of course removed, and the focus correctly arijusted 
on the slit plate for light of that wave-length No such appear 
.ence was noticed in the ease of the line at 4652, which has 
almost the same brightness as thus proving that the disc 
was not due to irradiation hurther proof that the appearance 
was not an illusion was afforded by the visibility of the ll/j 
line when the star itself was thrown off the slit, as in the ob 
servation of the solar chromosphere Prof Keilt r fielieves 
that this hydrogen envelope could be observed visually with .1 
large reflector without the aid of a siieclroscope, a piece of 
blue glass, perhaps, being retjuired With a refractor the disc 
would be confused with the circles of chromatic aberration 
Tiih EvrERiOR NF-HtnosiitEs OF IIIE Pi FIADES — In con 
nection with the recent discussion concerning the real exist- 
ence of certain nebulous jiaiches depicted on ]>hotographs of 
the Pleiades taken with a [xirtrait lens, Prof H.iriiar<l has 
forwarded to the editors of the Oksttvaiery a copy of a photo 
graph of the same region taken by Dr 11 C Wilson This 
picture was obtained with a 6 inch Prashear portrait lens, the 
cxijosure being eleven hours The coineidenee in position of 
the patches on two perfectly independent photographs is con- 
sidered strong evidence of their actual existence The whole 
group of stars in the Pleiades would thus appear to be m 
volved in scattered nebulosity, with the brightest portions in 
the neighbourhood of some of the brighter stars 
Luminosiiv of Oases in Vacuum Tubes —Holometric 
measurements made by K Angstrom have indicated that the 
radiation of a gas rendered luminous by electricity is proportional 
to the current strength, within the wide limitsof his ex|ierimenis 
This relation was eeiually true for Ihe total and luminous radia 
tion, and it might be expected that Ihe same law would hold 
giKxl for the luminosity of the separate sjaetral lines In the 
Physical Review for July, E S Perry details the results of a 
photometric study of the changes produced in the siiectra of 
pure gases when subjected to various conditions of current and 
pressure An aicumulator of twelve hundred elements was 
employed to render luminous the gas m the- discharge tube, 
experience having shown that the use of a Ruhmkorff cod pro 
duces composite spectral lines whose luminosity is influenced by 
the partial discharges which follow each principal discharge of 
the secondary coil The line spectrum of hydrogen and the 
band spectrum of nitrogen were investigated, and the following 
conclusion sarrived at (i) With gas pressure from o 25 mm 
to 4 00 mm of mercury, and current strengths from I milh 
ampere to 6 milliampcres, the luminosity of the separate 
spectral lines of gases at a given pressure rs directly proportional 
to the current strength (2) With constant current, the 
luminosity of a spectral line of a gas increases os the pressure 
decreases, at first slowly and then more rapidly The curve 
showing the relation between the pressure of the gas and the 
luminosity of a spectral line is regular, but is different for 
different lines 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

On the initiative of the Busmess Committee of the Glasgow 
University General Council, a movement has 'Ifeen set on toot 
to place a stained glass window in the Bute Hall of the Uni- 
versity as a special tribute by past and present students of the 
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University of Cilasgow to the memory ol iln lale I’rof Caird. 
It IS estimated that the undertaking will leijuire about 1000/, 
and the maximum subscription is 1/ Ir As there are many 
former students of the University whom it is obviously impossible 
to communicate with from any lists at present available, the 
CO operation of all interested in making tne movement known 
among students tjf older date is invited The Se-r relaries are 
Mr John G Kerr, Convener of the Business Committee of the 
University (icneral Council, and the Rev Arthur .Stanley 
Middleton, President of the Students’ Representative Council 
Mr. Archibald Craig, Itj 5 St Vincent Street, Glasgow, is 
1 reasurer 

Reaiifrs of prospectuses of educational institutions and 
polytechnics may have noticed that of late years there has been 
a tendency to convert the teachers into professors 1 he nature 
of the institution in which the instructors can rightly use the 
latter title is apparently a matter of opinion, and it is becoming 
worth while to define ihe duties and posilion of a professor 
Miss Catherine Dodd describes in the National Kivnw how she 
asked 105 primary school children, between the igis of ten and 
fourteen, to give this definition, .imong others Hen ire some 
of ihe attempts — “ \ man who has passed a high evamimtion ” 
“A very diver man " “One who can do his work easily ’ 
“ A man skilled in sense ” Thai a professor has a cert.tin social 
standing IS evident from the definitions which describe him as 
“a man who is well off,” and “a man who lives in a nice 
house" Among the vague definitions are the lollow mg —“A 
person who professes to do something ’’ “ A man who says he 

c.an do anything Hut the children's general itka is that a 
professor teaches music, dancing, or languages, or performs 
conjuring tricks Thus, “ A professor teaches all k mils of instru- 
ments ■’ “ He IS a gentleman that generally plays at balls," 

and “ a man who knows clever tricks ” To correctly d< fine a 
professor would probably prove a vlifficulty to many cfiiUlrcn of 
older growth 

Is April of the present year the New '1 ork State Legislature 
p.issed an Act authorising the trustees ol Cornell L niversily 
“to create .incl establish a department in said University to be, 
known as, and called, the New \ urk State College of Jorestry, 
for the purpose of education .ind instruction in the principles 
and practices of scientific forestry ’’ In the same Act, provision 
was also made to esUblish a Demonstration I'orest of not more 
than 30,000 acres in the Adirondacks, to be piirclia.scd out ol 
the funds set aside for the Forest Preserve Board, and to become 
the property of Cornell University for the term ol thirty years, and 
to be used for demonstrations ol priutical forestry The sum of 
10,000 dollars has been gr.inletl for the organisation and 
maintenance of the College and Demonstration boresl A copy 
of ihe prospectus of this new institution, the director of which 
IS Prof n F Fernow, has just been received, and it shows tliat 
the College will furnish systematic instruction 111 the science 
and art of forestry Scientific forestry has not hitherto received 
much attention m the United States, so the new College should 
prove of assistance not only to New York Stale, but lo the 
whole country, by increasing and extending the knowledge of 
rational methods of forest management. As the College is m, 
connection with Cornell University, the educational facilities for 
the studies leading lo the degree of Bachelor of the Science of 
Forestry are of the best , while the large College forest in the 
Adirondacks furnishes opportunities for studying practically 
methods ol silviculture and lores! .administration 1 aeh student 
as a part of his last year’s work will lie required to wrile a 
thesis, selected with the advice of the director, giving the 
results of a personal invcstigaiion upon some forestry subject 
The opportunities for study and investigation in all branches of 
the natural sciences underlying forestry and in the various 
departments of Cornell University arc ample, while the con- 
nection of the demonstration area with the College of Forestry 
will furnish additional advantage for original work, research 
and experimentation, in advancing the science and art of 
forestry Some time must elapse before the College forest 13 
in the best shape for demonstrative purposes, but starling under 
such high auspices, there is every promise that the institution 
wilt prove a success 

iNlRODUcroRV addresses will be given at many of the 
metropolitan and provincial medical schools, at the opening of 
the winter session early in October At St t.eorgc’s Hospital 
(says the Times) the session will begin on October I, with an 
introductory address by Mr G R Turner, surgeon to the 
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hospilKl At ChariiiK Cross Hospital the session will commence 
on October 3, when Prof V'lrchow will dehver the second 
Huxley lecture— “ Recent Advances in Science and their Bear- 
ing on Medicine and Surger) ” — at the St- Martin’s Town Hall, 
Charing Cross The chair w ill l>e taken by Lord Lister. At 
Guy’s Hospital the session iviU begin on October 3 The first 
meeting of the Physical Society will be held on that day in the 
new physiological theatre at 8 pm, when Sit Samuel Wilks 
will preside and a paper will be read by Mr W, II Crosse 
At St Mary’s Hospital the session will be oiiened with an 
introductory address oy Dr Caley At the Midolescx Hospital 
Dr \rthur 1' Voelcker will dehver an introductory address 
At St Thomas's Hospital the session will commence on 
October 3, when the prises will be distributed at 3 p m by the 
Bishop of Rochesttr At University College an introductory 
lecture will lie given by Mr Sidney Spokes, dental surgeon to 
the hospital The London School of Medicine for Women 
will open with an introductory address by Dr J W Carr, 
senior assistant physician to the Royal Free Hospital The 
winter session at Mason College, Birmingham, will commence 
on October 1, when Prof, Michael Foster will dehver an 
address. At 'V'orkshire College, Leeds, the session will open 
with an address by Ur. C J. Culhngworth, president of the 
Obstetrical Society. The University College of South Wales 
and Monmouthshire, Cardiff, will open on October 3, and Dr 
Robert Saundby will dehver ap address on October 7. The 
session at University College, Liverpool, will commence on 
October I The opening ceremony m connection with the new 
laboratories of physiology and pathology will take place on 
October 8, when Lord Lister will declare the laboratories open 
At University College, Sheffield, Dr Dyson, vice-president of 
the College, will dehver the introductory lecture 


i>OCIETlES AND ACADEMIES. 

Dublin. 

Royal Dublin Society, June 22 —Prof D J Cunningham, 
F R.S , in the chair —Dr E A Letts and Mr R h Blake 
commiinientcd a paper on the carbonic anhydride of the atmo 
sphere The first part was read dealing with (i) a brief 
historical account of the subject, with a discussion of the methods 
which have been employed in the determinations , (2) u do 
scnption of the authors’ modification of Pettenkofei^s process, 
whereby results of great accuracy were obtained with mixtures 
of known volumes of purified air and carlmnic anhydrido, (3) 
an account of the authors’ experiments (qualitative and quantita- 
tive) on the action of weak baryta water on glass ; and (4) on 
the distiirljing effect prothiced by soluble silicates on the delicacy 
of the phenol colour reaction with alkalis —A paper was ne\i 
read by Mr E St John Lyburn, of Pretoria, consisting of 
notes on the minerals and mining m the 'Transvaal and 
Svvariland — This was followed by a paper by Mr A Vaughan 
Jennings and Mr H Hanna on Corallorhua tnna/a, K Br , 
and its mycorhira. The coralloid rhiroinc is shown to be 
covered with numerous paptll.e whereon tufts of hairs arise 
The latter enter very closely into relationship with the fungal 
hypha growing in ihe soil, forming a mycorhira Owing to 
changes taking pliec m the hairs, bundles of hyphe pass iluwn 
in tbe inside ol the hairs through the outer layers of cells into 
the corlex, in the outer layers of which they form a coiled 
my'ccliuin, and in the deeper layers they undrrgo a process of 
degeneration, and are absorbed by the protoplasm of the cells 
The evidence indicates that the host plant acts earnivorously 
towariH till hyph.e The hyphe constituting ilic jnycorhtza in 
ihts r.ase were tr.rccd to one of the higher fungi, Clitoiyhi, 
,Hf„n bhuhtormis 

Academy of Sciences, August 29 — M Wolf in the 
chair —On the measures to be taken for securing uniformity in 
the methods and control of the instruments employed m physi- 
ology, by M Marey After discussing the difficulties that have 
arisen owing to the defective nature of some of the recording 
instruments in common use, the resolutions adopted at the 
recent meeting of the International Congress of Phjsiology at 
Cambridge are Quoted, proposing an international committee 
The object of tnc committee will be to study the means of 
instituting comparisons between the vanoug types of self 
recording instruments, and to introduce some uniformity into 
the methods employed in physiology — Observations of the 
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planet DQ’Wiit. made at. the Observatory of Toulouse, with 
the 2j cm. Brunner equatorial, by M F. Rossard — Observ 
ations of some shooting st^rs which npraared during the nights 
of August 9, 10, T2, 13. 14^ 16 and 18, V Mile D. Klumpke — 
Modification of the internal pressnrcjr exerted in closed, empty 
receivers and submitted to the influence of electric currents, by 
M G S^guy Extierimelntal evidence is given showing that 
the pressure inside a vacuum tubt is neither uniform nor con- 
stant, so long as it is traversed by a current of electncity. — The 
modifications undergone by the organs of the body during 
seventy two hours on the bicjcle, studied by phonendoscopy , 
by MM A Bianchi and F^lix Renault. From the variations 
in Ihe size and shape of lungs and stomach, some thera- 
peutical applications are suggested, The effects of prolonged 
bicycling exercise are most severely felt by the lungs and heart 
New SouiH Waie-s 

Royal Society, July 6 —Mr G H Knibbs, President, in the 
chair — On the slringy-bark trees of New South Wales, especially 
in regard to their essential oils, by R. T Baker and Henry G 
Smith Part i This paper is the authors’ third contribution 
to a knowledge of the essential oils of the genus Eucalyptus 
Some notes 6n the classification of the species of this genus by 
other authors are given, and the species now investigated are 
arranged according to their chemical, economic, and botanical 
affinities It was shown that the essential oil of the red stringy- 
bark, E macrorhyncha, besides containing a larpe percentage 
of cudesmol (the stearoptene of eucalyptus oil) gives an oil of 
excellent quality contaimnp over fifty per cent of eucalyptol, 
and answering all the rcquiremcnls of the British Pharmaeopnein 
with the exception of that of specific gravity — On current 
observations on the Cftnadian-Australian route, by Captain 
Campbell Hepworth, R M .S Aorangi. Tins jiaper showed by 
observations of ocean current made during sixty four passages 
between Australia and British Columbia m the liners Aarankf, 
Warrtmto, ami Munvera, the general set and strengths ol the 
currents which are experienced, according to the season of the 
j^r, by vessels making the passage between these two colonies. 
The paper was illustrated by twelve charts, one for each month 
of the year, on which was delineated each current observation 
recorded, amounting to several thousand observations. 
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ORCMIDS OF THE SIKKIM' HIM ALAYA.^ 
Anna/s of the Royal botanic Garden^ Calcutta Val. 
viu The Orchtds of the Sikkim Himalaya. By Sir 
George King and Robert Pantling Part I Letter 
press; II. Plates of the Malaxidete ; III Plates of 
the Epidendreas and Vahdex ; IV Plates of the 
Listere*, Goodyereae, Ophrydeae, and Cypripedi.-c 
Pp iV+ii +342 4to. (Cicutta : Printed at the 
Bengal Secretarial Press, 1898 ) 

T he publication of vol. viii of the “Annals of the 
Royal Botanic Garden, Calcutta,” makes a valuable 
contnbution to our knowledge of the orchids indigenous 
to the Eastern Himalaya It bears the title of “The 
Orchids of the Sikkim Himalaya,” and its authors are 
Sir George King, K C I.E , F.R S , the distinguished 
Director of the Royal Botanic Garden, Calcutta, and 
Mr George Pantling, Deputy Superintendent of the 
Government Cinchona Plantation, Sikkim The many 
obligations under which the former has placed botanists 
are well known, but the name of Mr Pantling is new to 
orchidology. To the value of his services Sir George 
King bears emphatic testimony, and he will doubtless 
make himself a name in Indian botany, The ciicum- 
stances under which this work have been produced are 
interesting Mr Pantling’s position in Sikkim gave him 
opportunities of which he has taken full advantage He 
sent a small party of trained native (Lepcha) collectors 
into the ranges between the valley of the “Great 
Rungeet " river and the higher snows during the hot and 
rainy seasons of several successive years. 

“ These men were provided with a few swift coolies, by 
whom living plants of every species collected were 
quickly conveyed to Mr Pantling, who, while the plants 
were still fresh, made drawings of them . These 
Lepcha collectors, as the following pages show, dis- 
covered a considerable number of species formerly 
unknown.” 

As an additional precaution the nktive collectors were 
provided with a stock of Formaldekyd, in a weak solution 
of which “ excellent medium ” inflorescences of every 
species collected were preserved Three hundred copies 
of the book have been printed ; in half of them thi litho- 
graphs are lightly pnnted, and the flowers and analyses 
coloured , in the other hali^ the lithographs are darkly 
shaded and nncoloured. 

“The drawings haVe all been jfut on stone by natives 
of Bengal educated at the Govemiftfeit School of Art in 
Calcutta. And the colouring has, under very careful 
supervision on Mr Pandihg^ part, been done by the sons 
of Ncpaulese coolies employed oi^ the Government 
Cinchona Planlktlohs— bbvs Wh6 had never, until Mr 
Pantling took them in hand, beeh kccUstbmed to use any 
iraplenii^t mote delicate than a hOe. ^ Mr. PantIrog'S 
perseverance and skill ih drilling these bOys into accurate 
colouriets has been a standing matvel to everybody who 
hat'Seea them at work.” 

In tibe " rntroiddetfon ” Sir Georgb Kliig diSc^tseS two 
quMtiont, upod one of whiek he finds htmstlf at vanadoe 
with the highest authonttes, as well as with his col- 
laborator, Mr. Pantling. Messrs. Darwin, Bentham and 
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Hooker, Bohis, Roife, Pfitzer and Krantrim, following; 
Robert Brown and Lindley, consider that the stamen is 
single in the genera Orchis, Habenarm, Hemimiiim, 
Diplomeris, and Satynum, belonging to the Ophrydese. 
Sir George has satisfied himself that in the Sikkim 
Ophrydese this is not so, and that these have two anthers, 
one cell of each being fertile, the other infertile. 

The other question 1$ one of classification, as to which 
Sir George and Mr. Pantling are in agreement They 
would (a) restore Lindlcy’s tribe Malaxideau, which has- 
recently been merged ui Epidendre® , (d) re. include in. 
the Vandeas a few specified genera which have lately been 
added to the Epidendre.® , and (c) break up Neotti.p into 
two tribes, Listereas and Goodyere.-c. It is further stated- 
in the introduction that — 

“ Our study of the Sikkim species convinces us that 
the fertilisation of orchids by insect agency is by no- 
means so universal as is sometimes supposed ” 

This IS corroborated by the occasional self-fertilisation 
of cultivated plants, among them one specially mentioned 
by our authors, Dendrohum creptdatum In regard to 
orchid classification numerous changes have of recent 
years recommended themselves to botanists, who have, 
for ex.imple, transferred to Miltonia from Odontoglossum 
the large-lipped section of plants to which M vexiUarta, 
Roezlti, phalcrnofsts, Warscev/icett, &c , belong 

The letterpress of vol viii of the “Annals” extends 
to 342 large quarto pages, the plates number 448, and 
there are indices both to text and plates. A full and 
clear botanical description of every plant figured is given 
in English, with its habitat, height above the sea, season 
of flowering, general characterisiics, and distribution 
elsewhere than in the Sikkim H imalaya. In the coloured 
copies, coloured flowers and other parts of every species 
described are given, accompanied by botanical details, 
coloured and enlarged. 

In looking through this work, any one acquainted with 
cultivated orchids can hardly fail to be struck with the 
large number of interesting plants it contains which are 
not to be met with m cultivation, even in the most ex- 
tensive collections--and also with the not inconsiderable 
number for the first time described and figured therein 
If the labours of the authors suffice to bring home to 
collectors of orchids the fact that many of the small- 
flbwered genera are as beautiful and interesting as the 
large, they would produce good fruit. Of the genus 
Cirrhbpetalum alone there are numerous species than 
which It would be difficult to find any orchid with more 
beautiful, fantastic and sinking flowers, eg C Medusa, 

C. picturatum, C omtttisstmurn, C Cumingt, C OBnem- 
attunt, C Mastersianum, and others. In referring to 
this genus it may be noted that the remarkable Cirrho- 
petalum, represented m pi. 133, is not C. omattsstmum, 
which hat a whorlcd umbel and not a soliury flower, and 
has been figured in the Boiamcal Magazine, t 7229, and 
elsewhere, its near Burmese ally, C. Collettu, having been 
figured; t. 7198s in the some wotfo The species figured m 
pL 133 was recently sent to. Kew, but was not identified- 
If It hasniA bceil authoritatively named, it might well be 
dedicated to Sir George King,, add bear his name. 

Of the genua Dcndsobhim thii^y-six species are figured,, 
aiid of Iheisb sodi* twM«y-four are, or have, been, in 
X 



466 


NATURE 


[September 15, 1898 


cultivation. Among them is D. nobiU, which, being 
beautiful and of easy growth, is universally cultivated ft 
was introduced from China about sixty years ago, and has 
been figured many times. 

Mr Pantling’s Nepaulese lads have done so well that it 
is hardly gracious to find fault with them. But the figures 
of the more showy Dendrobia illustrate a defect which 
detracts somewhat from the artistic value of some of the 
plates The defect referred to is a want of brilliancy of 
colour— the tints are too sober. This may be due to 
the colour wash being too thin, having regard to the 
lithographic drawing it has to cover 

Plate 285 represents the small local form of l^au/ia 
tens This plant, one of the most beautiful of the 
Orchidea;, produces, as found m cultivation, flowers fully 
twice the size y teres crossed with its near Malayan 
ally, y Ifookeri, has produced V “ Agnes Joachtmi' 
which carries a 12 to i6-flowered raceme 

Plate 445 represents, growing on a stone, a very 
striking orchid, Dtplomerts htrsu/a, which, besides its 
reinark.able mode of growth and beautiful flower, is of 
great botanical interest, as in it “is indicated with com- 
parative clearness a theory of the structure of the flower 
of the Ophryde.c,” explained in the Introduction. 

Sir George King is so eminent a botanist and so high 
an authority on the Orchide.e that his conclusions will . 
doubtless meet with general acceptance Yet it is some 
what difficult to accept the view that Dendrobtum 
fenbinst, Wallich, pi 85, is not a good species. Under 
cultivation it differs widely from D aggregatum in bulb, 
mode of growth, and inflorescence. The sub-genus 
Pleione is merged in C«logyne, but the Pleiones seem 
sufficiently distinct in bulb and leaf habit, and flower, 
fully to justify the retention of the sub-genus Again, it 
would appear to be intended to merge Tkunta in Pkaius^ 
from which it differs in having no pseudo-bulbs, but leafy 
stems with a terminal inflorescence Phatus albus, pi 
153, seems to be Thuma Marskalliana, Rchb f., which, 
when gathered on oaks in the Kangra valley at an 
elevation of 4000 to 5000 feet, flowered profusely in a 
verandah at Dharmsala 

It should be mentioned that this volume is dedicated 
to our great botanist, Sir Joseph Hooker. It forms a 
valuable contribution to the botany of the natural order 
It deals with, and reflects great credit on the care, skill, 
energy and enterprise of its authors. Moreover, the 
careful notes at the end of each botanical descnption 
are a useful help to the cultivator 


OUR BOOK SHELF. 

Essat sur la Th/orte des Machines electrtques d Influence 
By V Schaffers Pp 139. (Pans Gauthier-Villars 
et Fils. Brussels . PoUeunis and Ceutenck, 1898.) 

This is an important monograph on the history and 
theory of the influence electrical machine. It is now a 
good deal more than a century since Wilke invented the 
electrophorus ; the apparatus was improved by Volta, 
and in 1786 the principle was utilised by Bennet in the 
‘J^oubler.” There confusion begins machines are re- 
■iscovered, re-improved, re-named ; and men of science 
of all nationalities make claims for the rights of priority. 
The author maintains his opinions unbiassed through all 
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these historical predicaments, and deals equally fairly 
with Holtz, Voss, and Wimshurst. The theory of the 
two generic types of influence machines is dealt with at 
considerable length, and some account is given of the 
“ water-dropping " apparatus, and its application to cloud 
formation This part of the subject might with advan- 
tage be extended to include the beautiful experiments of 
Lord Rayleigh on the electrification of liquid jets. 

An Introductory Course of Practical Magnetism and 
Electricity By J Reginald Ashworth, B Sc. (Vict ) 
Pp. XII -I- 84. (London • Whittaker and Co , 1898). 

It testimony were needed of the increasing recognition 
of experimental work in physics as a valuable factor in 
education, it would be found in the large numl^er of text- 
books recently published for the use of students in 
physical laboratories. The present manual comprises a 
series of practical exercises, by the performance of which 
the young student will add to his stock of real know- 
ledge, and qualify himself to carry on more difficult ex- 
periments when he advances to the higher stages of his 
subject. The book is intended for use in the laboratory, 
the course in it being supplementary to the theoretical 
teaching of the class-room and class-book The ex- 
periments cover the subjects of the elementary stage of 
magnetism and electricity of the Science and Art De- 
partment , they are concisely described, and can be 
successfully done with simple and inexpensive apparatus 
These characteristics are sufficient to commend the 
volume to the attention of teachers in technical and 
other schools 

Photography Annual • a Compendium of Photographic 
Information., with a Record of Pt ogress in Photography 
for the past Year Henry Sturmey, editor. Pp cxlvi 
■h 722. (London Ilifle, Sons, and Sturmey, Ltd., 
1898) 

To the photographer, be he professional or amateur, 
who desires to keep in touch with the progress of the 
science and art of photography, and to know what novel- 
ties there are in the market, this volume is almost 
indispensable It contains tables of reference and other 
useful information for photographers , a list of photo- 
graphic societies, selected articles upon practical sub- 
jects by experienced photographers , a record of progress 
in the various brancties of the science and practice of 
photography during the year 1897 (including photo- 
graphic chemistry), photographic optics, astronomical 
photography, photographic mechanical printing, and 
other applications of pnotography (incluoing Rbntgen 
photography) Each of these articles is a very valutible 
summary of scientific work published last year upon 
subjects related to photography, and results obtained by 
the aid of photography In addition to these service- 
able abstracts, the volume contains notes on novelties in 
photographic apparatus and materials, optical lanterns 
and related appliances, and several excellent specimens 
of process work as illustrations 

Botantsches Bilderbuck fUr fung und Alt. Franz 
Bley Part 11. With explanatory text by H. Berdrow. 
Pp. viii -f 192. 24 Plates. (Berlin Gustav Schmidt 
(formerly Robert Oppenheini), 1898.) 

The first part of this work, containing coloured pictures 
of plants obtainable in Germany during the opening half 
of the year, has already been noticed in these columns , 
the present part conUins 216 pictures upon 24 plates 
arranged in tne order of the months in which the plants 
appear) from June to September. The pictures are in 
most cases well coloured, and, iir conjunction with the 
explanatory notes referring to them, will assist and 
encourage the study of outdoor botany. 
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LETTERS TO THE EDITOR 
TA* Editor do4s not hold himsolf rMontthlt for opinions ox. 
prossed by hts (orrospondonts tUither can he undertake 
to return, or to correspond with the writers of, rejeited 
manuscripts intended for this or any other part of Nature. 
Ho notice ts taken cf anonymous communicationi.J 
Flow of Water Shown by Colour Banda 
I SHALL be obliged if you will publish, as soon as possible, 
the enclosed correspondence under the heading given above 
OsBORHB Reynolds. 

38 Marine Terrace, Criccieth, N W 
Copy. 

September 2, 1898 

Dear Osborne Reynolds —I do not know whether you 
are going to the British Association at Bristol In any case you 
miyr like to have the enclosed 

I am just re-reading the Royal Institution discourse you were 
kind enough to send me some time ago, and from several things 
I see in it, I am sure you would like to see Prof Stokes’ proof, 
especially in view of the doubt you had at one time as to the 
distance at which viscosity would dominate the flow 

I enclose a photograph which will give you an idea of the 
sort of effects obtain^ with glycerine 

Yours truly, 

Prof Osborne Reynolds, F R S H b HrlK-Shaw. 

Dear Prof Hele-Shaw,— I have to thank you for your 
letter of the second inst , and the copy of bir George Gabriel 
Stokes’ paper “ On the viscous flow between parallel surfaces ” 
I think It was m June 1896 that you asked me to show you 
the appliances .and expenments, which I have introduced during 
the last twenty-five years, for studying and demonstrating the 
manners of motion of water by the method of colour bands, 
which I introduced in 1875, 'h '*'^1 7°“ might have 
similar demonstrations introduced at University College, to 
which request I had great pleasure in responding as far as your 
time would allow I was glad when I heard shortly afterwards 
from you that you had already begun experimenting, and I had 
great pleasure in furnishing (you with copies and references to 
all ray publications bearing on the subject, as welt as any verbal 
information I could give you in several interviews When, 
however, you sent me a copy of a parier you proposed to read, 
and subsequently read, liefore the Institution of Naval Architects, 
being deeply engued in other work, I felt it necessary to put 
it aside, and this f did with less reluctance as I felt that any 
cnticism suggested by experience would tend to discourage 
rather than to encourage you in your work, which reason I gave 
shortly afterwards on your pressing me for an opinion, and in 
this opinion I remain^ until this last summer, when the widely 
published and striking photographs were brought before me in 
so many ways as to force ray attention in spite of my reluctance 
I then apprehended for the first time the method you had 
employed as desenbed in your first paper, and the conclusion 
you had formed from results you had obtained by this method , 
which conclusion, I see from your last letter, you still maintain, 
namely, that with water in sinuous motion and air bubbles as 
indices of the manner of motion, the light bands adiacent to the 
surfaces of the solids, which show absence of bubbles adjacent 
to the solid, prove that the, once air charged, water has not 
been carried by sinuous motion sufficiently near to the solid 
surface to displace the initially adjacent water ; and hence 
prove that the sinuous motion does not extend up to the solid 
surface 

With this conclusion I am entirely unable to agree for reasons 
which are as follows — 

(i) The photographs show that the air-clear bands adjacent 
to the solid surfaces are in a sense permanent } that is to say, 
these bands do not get thinner and ultimately vanish as the 
experiment 11 continued even when the solid surface is du- 
continuous fore and aft, and that the light bands on the sides of 
the object are thicker at the bows than at the stem, which fisets 
cannot be explained by the maintenance of initiM water, for 
when water meets the bow of a solid, over the surface of which 
It flows, no matter how slow and steady the qprrent, the water 
initially at any point near the surface will he drifted back 
parallel to the surface with a velocity, if the motion Is not 
tinnous, diminishing to nothing at the surface. As, then, at 
the bow, there 11 no water which has been initially adjacent to 
the surface available to replace that which is swept back, the 
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bow first becomes cleared of initial water Then as the supply 
of initially adjacent water swept biwk from the bow to replace 
that swept back further along diminishes, the thickness of the 
initial layer becomes taper from nothing at the bow to the 
original thickness at the stem, and then, if the experiment 
continues steadily, thins down till it becomes indefinitely thin 

This IS an experimental result which I have demonstrated 
many times since first doing so before Section A at the Glaagow 
meeting, 1876 All that is necessary is to surround a solid 
object in a tank of clean water with coloured water, so that the 
surface of the solid is coated with a sufficiently thin coat of 
coloured water of the same density as the clear water, and thus 
keeping the solid fixed, causes the water to flow umformly 
through the lank, when, if the velocity is below the critical 
velocity, the gradual waste of the colour, commencing at the 
bows, will at once be apparent, at rates proportional to the 
velocity of flow, which may be such it takes seconds or many 
minutes for the colour to disappear from the surface. 

In this experiment, if the velocity of flow be above the 
cntical velocity so that the motion is sinuous, the manner of 
removal of the colour is very different, and the rate of removal 
indefinitely enhanced, so that it seems as though it had been 
removed with a rough brush It is thus seen that the mainten- 
ance of a layer of any finite thickness on the surface of a 
discontinuous solid over which water is flowing is contrary to 
well-established experience, and hence cannot account for the 
clear bows observed in the photographs of the experiments 
with air 

While the manner of the removal of the colour from the 
surface when the motion is sinuous proves that the sinuous 
motion does extend up to the solid surface 

(2) Theuscof air bubbles for the purpose of indicating the 
lines of fluid motion is setting aside the most elementary pre- 
cautions. Unless the indicating body, whether solid or liquid, 
IS of the same densiiy as the fluid, the motion of which has to 
lie examined, although it will drift with the fluid, will besides 
this motion of drift have a proper motion of its own through the 
fluid, which may be simply that resulting from gravitation, as 
in the case of a fluid in steady uniform motion, but which, in 
ihi. case of a fluid of more irregular motion, will also result from 
the varying pressure in the fluid owing to its varying motion 
This varying motion impressed on the Ixjdy by the dnft of the 
fluid causing it to move towards the higher pressure if denser 
than the fluid, and if lighter towards thelower pressure Now, 
air bubbles form about the lightest bodies possiole, and are thus 
those best calculated, by their motion through the fluid across 
the lines of motion, to seek out and indicate the positions at 
which the pressure in the fluid are least In this way they have 
performed a very useful part m the study of fluid motion. It 
was from the observation of the lichavinur of air bubbles in the 
wake of a vane moving obliquely through water that I was 
enabled to study the action of the screws of steamships, and to 
determine the cause of thtir racing A most emphatic part 
they have played is that of indicating the line of minimum 
pressure m a vortex or vortex ring in water — a part which 
was, I feel sure, emphasiseil in the demonstration I gave at the 
College 

It IS thus seen, that while air bubbles are the most misleading 
bodies that can be possibly chosen to indicate the linas of motion 
in a fluid in sinuous motion, they are the very best to indicate 
the lines and surfaces of minmum pressure, and by their absence 
to indicate the positions in which pressure is greatest Whence 
It naturally follows that when the bubbles introduced in a 
sinuous stream of fluid shun any speciflc positions m the fluid, 
whatever may be the cause, the pressure in those parts are 
greater than the pressures in the immediately surrounding 
parta 

Thus the conclusion to be drawn from the general existence 
of light-bands adjacent to the solid surface over which the fluid 
IS flowing, as shown in the photographs, in sinuous motion 
would, if there were no other proof of it, be that thev afford 
evidence that the pressure of water at the solid boundanes of 
water in sinuous motion is a maximum, and diminishes rapidly 
with the distance from the surface As it is, however, it must 
stand as an interesting verification of a well-established deduc- 
tion from the laws of motion. For although probably but little 
known, the existence of this maximum pressure at the boundaries 
of fluid in sinuous motion, is one of the most direct conclusions 
ftom the laws of motion, as I have shown m my paper on the 
dynamical theory of a viscous fluid ,(Piil. Trans. R.S., 1895, 
P > 4 *) 
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We hare only to coiuider a narron band of fluid adjacent to 
the lurface which may be conudered flat ; the mean motion is 
in the direction of the surface, and the fluid is in mean eqnili> 
brium in Erection perpendicular to the surface, 

Takiiw u for the mean flow, and w for the relative motion 
pemnd^Iar to the surface 

llien, by the laws of motion, we have, p befog the density if 

s is distance from the surface, ^[p + pm*) = o. 

tit 

T4ow m* is the square of the normal component of sinuous 
motion, which rapidly increases from zero at the surface, hence 
the fall of pressure from the surface is measured by the rate of 
increase of em* 


The horizontal force attained its extreme maximum and 
minimum at 3.43 p m. and 8 30 am. respectivdy, the ranee 
amounting to 0050 C.G S units (or about 1/37 of the whole 
component). Between 7.30 and 8L30 p.m. this element fell 
‘0036 C G S unita The vertical force reached its fnaxiihum 
about 6pm and its minimum abeut 8 to ; but as the trace 
unfortunately got off the sheet near the mmimum, one can only 
say that the range of vertical force exceeded •0036 C.G S units 
The curves had become fairly quiet by midnight of the jt)i ; 
but there was a recrudescence of the disturbance between 8 a. m. 
and midnight of the loth, and subsequent smaller mo\emeiits 
occurred on the I llh Ckarlks Chrbb. 

Kew Observatory, September 1 2. 


With this interpretation the facu shown by the light bands 
adjacent to the solid, afford not only a very Interesting veriflca 
tion, but also an instructive addition to the methods of demon- 
strating the actions In fluid 

With respect to the photographs with the air, as indicating the 
character of sinuous flow ; these, I thmk, are entirely contused 
by the motion of the air through the water, and are far inferior to 
what has been obtamed with colour bands of equal density. 

'Hie more recent of your experiments (made after my method 
of colour bands) are in many respects similar to those which I 
exhibited With the lantern first at the Royal Institution in a 
Friday evening lecture "On the two manners of motion of 
water " in 1884, and which I have since elaborated for demon- 
stration in the College They are strictly conformable to the 
theory of the motion of viscous fluids as given in the papers on 
the Theory of Lubrication (Phil Tram. P.S., 1886, part 1 ), 
and on the Theory of Viscous Fluids, already referred to But 
although I had applied the theory to the flow of fluids between 
parallel surfaces very close together, I had not studied the flow 
Detween such surfaces round obstructions, and it was with much 
interest that I saw the beautiful photographs of the stream lines, 
realising as I did at once that tne velocities must have been so 
small compared with the critical velocities that the inertia was 
of no account, 10 that the pressure' would vary only along the 
lines of flow, while since the surfaces were parallel, p Ming 

pressure, u and ti mean component velocities, ^ a - 
dx 

^ - <T, and hence p beeatae the potential function of the 

mean flow which, therefore, corresponded (geographically but 
not dynamicallv) to the ideal flow of a perfect fluid. (The same 
explanation of this coincidence is given in the copy of Sir 
George Stokes’ paper). The coinndence is theoretically inter- 
esting. But as tne domination of the effects of inertia by 
viscosity in the experiments is only obtafoed by reducing the 
mean velocity far below the cntical value, the results cannot 
imply any such domination beyond that which breaks down 
when the critical value is reached, and therefore cannot imply 
any finite layer of fluid not subjected in some degree to sinuous 
motion. Yours truly, Osborn b Rbynolds. 

Prof. Helt Shaw. 

September 4. 

Magnetic Storm. 

In view more especially of the present sitting of the Inter- 
national Conference on Tetrebtriai' Magnetism at Bristol, it is 
of interest to note the occurrence <*f a fairIy"shRtp til^etic 
storm on the aftertoon and* cvehitig Of Friday, Sepfitttbfer 'a 
It was associated presutaably with the aofora simulwneotosly 
seen in England. 

On the night of Septetnber 3 and mortirig of September 3 
there 'bras a very appreciable though much smaller disturbance ; 
but subsequent to that the magnetic curves were quiet, espedUly 
so on the otb) '7th, and morning of the 8th. The prinetpai dis- 
turbahee co mm enced tomewhat gradually about noon on' the 
9th ; but one of Hs tnoeft strikiifo- foatbres,' as rtfKirded ht Kew 
Obserfotory,' was an nceptioiuiliy rapid fltll occurring simul- 
taneonsly, at 3.5 p.m., in the horizontal and rrertical forces Snd 
in the we s te rtf ‘aerUfomion. The fall was so rapid as to be 
shown somewhat' 'fodiSlihctly on the photograwc traces; 
but It amobtited th M least 15’ in the decHnatitm, and ‘rioxi' 
C.G. 9. units in the tfoifcontid force. The lecove^ from thu 
faitmu also faiud. 

The decHnatioil needle between 5 15 p m. and 8.8 p m 
rdbedhd 54* to the east, then turned, and in the eoune of the 
next 3s mfoutel 'moved to the west. 
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Lilienfeld’s Syotbcais 

Thb interesting article m your luue of August 18, signed by 
Dr Sidney Williamson, ably summarises the position of affairs 
as regards the various attends that have bMn mads towards 
the synthesis of proteids. 'There it one point, however, which 
may possibly require modification. Dr Williamson states 
" Suen colour tests as Millon's, nitric acid, &c , have no real 
value , the colour developed may be due to the proteid mole- 
cule as a whole, but more probably to some decomposition 
product, and, as already mentioned, some colloids whKh 
bear no relation to actual proteids give reactions considered 
characteristic of these substancea” 

Having devoted considerable attention to the colour reactions 
of proteid and their denvates, I may State that there is every 
protability that all the colour reactions are due to dismtegration 
of the proteid molecule during the reaction. Full details of 
this work will be found in a paper I published in the fountai of 
Phys$oUgym 1894. There are ten more or less trustworthy colour 
reactions given by proteids, and I am unaware of any colloid 
that is not related to a proteid which will give more than two 
of these reactions, and there is at present no known colloidal 
substance which will produce the intravascular coagulation of 
the blood, except the substances synthesised by Griroaux and 
myself, and nucleo-proteids derived from the aniaxal organism 

Although some of the substances I have ayntbesised give all 
the colour reactions of proteids, 1 do not think the) arc pro- 
teids; indeed, they are probably far from it, and uiud an 
absolutely trustworthy test for s proteid is discovered, and the 
molecular constitution of albumen u known, it » premature to 
assert that any synthesised substance 11 a proteid. 'To show 
the fallacy of reiving solely on colour reactions, I may mentfoa 
that a mixture of tyrosine, mdol, and biuret will give all- the 
colour testa considered diagnoetic of proteids. There is kttls 
doubt that Lilienfcld's substance u an addition to those already 
made by SchUtzcnbeiger, Gnmaux, and rnymlf, but for the 
reasons above stated I do not think there u any trustworthy 
evidence that it is actually peptoo. 

Sandndge, Eltham, Kent. John W. Pickbrimo. 


Larvm in ' Awtadopw- Horne, 

I AM much fnterested fo the Sitfclh updn hbnVJfeedihg laftfc 
which appears in the fast number bf 'NATCRB, jUst received by 
me (June 9). 

It may fotermff your'mtdeta tb'falWi AddMonffl Assutarttff thttt 
the lintng horts Ure HttSCked and' htfested wfth the lartm'in 
question, forcoeotws and pup#’ have been «ttracted'frott SUdi 
horns within an hoifrM twoof the'Wlltftg oftHe ahfofal bwitfoh 
‘•'“11 ■ This I am able w State 'on' the tWimpekiihifofaaifthMfty 

n officer Who made the obseMftfon. 

I myself have removed the cocoons and empty puper cases, 
half extedded from the"0«««*'6f fliS litHrWW^ltf'M'Nortf ('but 
the horns so affected had been dead for Sorte"Weeki'7‘and'*l 
have not, Sdfar.’taid the oWxjftOhfty’dr eeiiffiAHflg«eShly Idtled 
apecfoiem, nor bf seemg'theirHng'urvfe " 

I endose-tf few of theetopty cotseiefosand ptfpa'taser,'Wtraetea 
l» me floM' ftie'BheaSed'hortst-for Itmurt be con- 

sideWd-iftom the totefepefa point of WcW f 
Lagos, July as Henry Strachan. 

This letter Is of aousuAl interest, as it now oiesursup a point 
which haS Ibeeii long in doubt. In my articleto Naeorb wU^ 
aj^red on June itfast, I gave a short account of th« habits of 
horn-feeding fame, and since that- time, having obtained ac|4l- 
tiobal notes, I beg to submit 'the followtUg lemarfai. . I'b^ 
carefully examined As’ cocoons sent by Mr, Strachan, and i»- 
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hesitatingly pronounce them to be formed by the larva, of 
the Ttnea vasttHa, Zell » ^ganUlla, Stn «= luctdtlla, Wkr , 
which IS practically distributed over the whole of Africa and in 
various districts of India , the larv® were believed to feed only 
on the horn of dead animals ; it had been asserted to feed on 
that of living animals, but as the authority for thu latter state- 
ment was based on the evidence of one eye-witneSs and by hear- 
say on the part of others, it was generally discredited, and by 
some held to be absurd, 

“Dr hitzgibbon, as long ago as 1856, brought home from 
Gambia tuo pairs of horns, one pair belonging to AWxr ellipst- 
prytnnus, the other to Oreas ranna, which he had purchased 
from some natives in the market at Macatthy’i Island, being 
struck with their appearance, as they were perforated by grubs 
enclosed in caies which projected abundantly from the surface 
of the horns, although they were taken from freshly killed 
animals, the blood not having thoroughly dried up on them 
when brought to market The larva;, evidently those of the 
Tttuidte, were found with the head outwards, indicating 
probably that they had arrived at their full growth, and had 
then turned round preparatory to final transformation ” The 
point of this proves that the horns were infested while the 
animal was yet living which bore them I have been unable 
to find any corroboration of this in working through the 
literature dealing with the subject 

I find that in 1867, at a meeting of the Ent Soc of London, 
“ Mr Stamton had to record a new habitat for the larva of a 
Tinea ; Mr Swanzy had shown him the larva case of a Tinea, 
which was taken from the horn of a Kooloo from Natal, and 
there would be little doubt that the larva must have been 
burrowing in the horn of a living animal " “ Mr bwanzy 
added that, since Mr Stainton's visit, he had found a living 
larva m the horn ” . 

“Prof. Zeller, m 1873, received frof” Herr Rogenhofer, of 
Vienna, one male and two females, with two latvje and one 
pupa of a moth, the caterpillar of which lives in the horns of 
ourEsloes at the Cape, the s^tmens agreeing exactly with 
Scardnt vaslella, Zell ’’ In Prof Zeller’s opinion the latv «. 
fed on the dead horn, and he was m donbt as fo the truth of 
Its feeding on that of the living animal 

At a meeting of the Ent Soc of tkindon, in 1878, Mr 
Stamton exhibited specimens of “new horn-feeding Tinea 
( Tivea orunealis) reared from horns from Singapore, ^lied to 
the species from South Africa, of which the larvx was asserted 
to feed in the horns of living buffaloes and antelopes, and 
which had been described by Zeller under the name of yastella, 
and subsequently by himself under the name of Gigantella”, 
both names refecting to the extraordinary size of the insect in 
the genus Tinea. 

“Mr Simmons, of Poplar, who found them m his green- 
house, was quite at a loss to account for their appearance, till 
Mr Stainton suggested they were horn feeders, when he re- 
membered a piece of horn placed on a shelf and forgotten, but 
which when examined showed evident traces of having been 
eaten, and from which pupa-skins hod been obtained ” 

We have, therefore, the strong evidence of Dr. Fitsgibbon 
that the larvse feed on the living horn, and as the fibre of the 
horn undergoes little or no change at death, there is no reason 
why the moth should not deposit us eggs while the living 
animal is at rest, nor why the larvic shomd not penetrate the 
horn ; notwithstanding, Lieut. -Colonel the Hon. Wenman Coke 
and Mr. Roland Tritnin Were confident that the larva: did not 
feed on the living ho'rh, glvdng as their reason, that having shot 
over many ports of Africa, had this been the case it couW not 
have escapM their observation. Mamr naturkliits and sports- 
men have backed this opinion '0# the same grounds ; It is, 
therefore, very grotlijutg that Mr. Suneban’s letter places all 
dosihtt on one side, and out thanks are due co him for clearti^ 
up a ‘matter which has been under judgment for nearly half' a' 
ceatary. W. H. McCo&qoodalh. 


FUTURE OF VACCINATION. 

I 1 C dinaiil quarters th'e Itnj[ltess{on sdemst tb hliVb gsUmed 
^ound that those who are antagOnlMDc to systeHiatlc 
.yacdhhdon have, as the tesult of teceht -ttroo^etUmafh 
firnaiberit, jecojved 'fiesh encouragbmeiiNo (l^itoven 
,jA their resistance. , No doubt "ant^ykcleMatoto* iMN'e 
cianhed, and wilk continue to claim, that ifr the aboGtion 
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of the compulsory clause they have justification for the 
course they have pursued It is just possible that even 
some of those who believe in the good effects of vaccin- 
ation as a protective measure against small pox may be 
persuaded to take the same view, and it behoves all who 
have studied the question carefully to state the position 
as It presents itself to them. 

In the first place, it must be evident that there is no 
room in the discussion of this subject for the introduction 
of political-party considerations. No doubt attempts will 
be made, and, unfortunately, have been made, by those 
who should know better, to drag this question through 
party mire Neither party can free itself from this 
reproach, and the result is that the Vaccination Bill has 
not received the unbiassed consideration through which 
alone it could be rendered thoroughly practical, work- 
able, and successful The spirit of the Bill and the 
intention of its framers are excellent , its drafting, as is 
now seen, is exceedingly faulty 

It was one of the great merits of the report of the 
majority of the Royal Commissioners on Vaccination, 
that It was eminently judicial, both in tone and in sub- 
stance. With the evidence before them they came to 
the conclusion that as to the prophylactic or protective 
value of vaccination against small-pox there could not be 
the slightest doubt At the same time, they pointed out 
that under certain conditions, and m an infinitesimally 
small proportion of cases, there was a danger, although 
in most cases an easily preventible danger, of evil results 
accruing from the operation In these circumstances, they 
did not close their eyes to the fact that there must always 
be a certain small section of Mople who would put the 
claims of individual feeling before the public welfare, not 
avowedly, of course, but rather on the very ground of the 
public welfare , and they indicated that in any future 
legislation it would be well, under certain stringent con- 
ditions, to allow this small minority to have its way, so 
far, at any rate, as its own children are concerned 
There can be little doubt that the Anti-Vaccination 
League is now kept alive by those who have from time 
to time been arraigned for not having their children 
vaccinated according to the law, and that, posing as 
martyrs, they have enlisted the sympathies of others who 
have no objection at all to vaccination as vaccination, 
but only as compulsory vaccination. The Commissioners ah 
once saw the desirability of removing such a power 
the hands of the anti-vaccinators, and suggested a mt^ 
rational way of doing so. Make the man who wishes ||l||i 
become a martyr take some trouble, they say, and y<» 
quench some of his ardour , better still, do away with thqi 
possibility of his becoming a martyr, and you remove tfa« 
sympathy and admiration on which so many of them have 
subsisted, whilst you allow the man who has genuine con- 
scientious objections to vaccination to 'place his personal 
desires against the general welfare, but only at some con- 
siderable personal inconvenience. In this way the false 
would, in time, be weeded from the true, martyrs would 
disappear, and the anti-vaccination crusade would die of 
rnanmon. It must be ackaiowledaed that, theoretically, 
compulsory vaccination affords the best possible protecuon 
yet known against small-pox epidemics, but in recent 
years the law has been administered m so lax a fashion, 
especially m certain towns and distnets, that whole com- 
munities have been left unprotected, and the Gloucester 
and similar outbreaks have been the result. As this is 
the case, is it not better to devote attention to seeing 
that there is efficient and safe vaccination in those quarters 
in which science is not met and foiled by prejudice, and, 
Skhere pre}ud}cetexis»% to imc every educational means to 
itoffiove It or render it as harmless as possible ? Medical 
men who know the', ravages that smallpox wrought 
towards the end of the last aifd to th« earlier part of the 
present century, and who have koowtedge of the protec- 
tive valiie of vaccination, can scarcely themsmves in 
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the position of the man who hears only the anti- 
vaccinator’s story, and who is moved to the action he 
takes in regard to his own children by ignorant sentiment, 
and not by actual information Practically compulsory 
vaccination has failed, because, as soon as the danger 
against which it was to protect was temporarily lost sight 
Ob It was no longer enforced Medical men were not 
oblivious of the danger of the recurrence of small-pox in 
unvaccinated communities, but they have not been able 
to convince their patients of the existence of the danger 
Under these conditions, what can be done to counteract 
what has come to be a most dangerous agitation, the 
danger and importance of which, unless proper steps are 
taken, will go on increasing with every year that we are 
removed from the small pox period, until we are again 
confronted with an unvaccinated population and a general 
epidemic of small-pox such as has not been experienced 
in the time of the oldest amongst us ? 

One step has already been taken , the man with con- 
scientious objections (and it must be remembered that 
such men do exist, otherwise there would be no funds forth- 
coming for the payment of those by whom the agitation 
IS principally kept alive) is allowed to enter his protest, 
and to prevent the child entrusted to his care from 
receiving protection against a disease which may disfigure 
and maim it for life 

The next step is to take every precaution (and to make 

f iunishable every lack of known precaution) that the 
ymph used shall be of the best, and the operation carried 
out under the most favourable conditions possible In 
these days of surgical cleanliness, medical men do not 
require to be specially trained in respect to these two 
points 

Lord Lister, in his spieech before the House of Lords, 
insisted strongly on the necessity of revaccination, on 
the ground that in the course of a few years the pro- 
tective effect of vaccination gradually becomes weakened 
This fact certainly came out very prominently before 
the Royal Commission, and, as may be gathered from 
the final report of the Commissioners, bulked largely in 
their minds when they made their recommendations for 
the guidance of future legislation In the event of any 
serious attempt to continue the anti-vaccmacion move- 
ment, revaccination must form an important factor in 
Jhe prevention of the spread of small-pox in epidemic 
wm When there is any outbreak of small pox, those 
IP10 have not already submitted themselves for revacci- 
'Shtion, especially those who are in any way brought into 
contact with the disease, hasten to have themselves 
revaccinated, with, ns is pointed out by the Report of the 
Commission, the very best results, as proved by the 
statistics relating to doctors, nurses, and others attending 
directly on small-pox patients So, also, when there is the 
possibility of an outbreak of small-pox in epidemic form 
amongst those whom parents and guardians nave left sus- 
ceptible to the attack of this disease, revaccination should 
constitute an additional line of defence even for those 
already vaccinated in infancy Under such conditions the 
vaccinated community may regard with equanimity the 
possibility of infection by smalT-pox, so far as they them- 
selves arc concerned, though they will still have to bear the 
tirunt of pecuniary calls made for the stamping out of 
the disea^in the unvaccinated or imperfectly vaccinated 
section ofroe population. The V’accination Bill has been 
spoken of as “a great expenment” We do not hesitate 
to state that, under the above conditions, it will be one 
of the most convincing experiments ever performed, 
espenally U a record, to whtek reference may afterwards 
be made^ St kept of every conscientious objector. With 
vaccination and revaccination efficiently earned out in 
the bulk of thepopulation, and registratton of the un- 
vacanated resitfwum, this latter will no longer be a source 
of danger except to itself 

One thing more remains to be done to meet the anti- 
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vaccinators with their own weapons. This matter, as 
Dr. Bond has pointed out, has been left too much in the 
hands of the medical man, who, as a rule, has little time 
and less money to devote to the carrying on of any 
propap^anda in favour of vaccination. The bulk of the 
agitation against vaccination is carried on by laymen, 
many of whom display ingenuity and perseverance worthy 
of a better cause These laymen, as for example in the 
Houses of Parliament, are convinced — often by mere hear- 
say — that they are thoroughly in the right, and the only 
way to deal with them successfully is to bring every scrap 
of evidence under their notice tellingly, and in authoritative 
form This, for the present, can only be done by other 
laymen who have made a careful study of the question 
In time bitter experience will convince some, but isolated 
cases, unless carefully made known, are of little value for 
the conviction of those not specially concerned The 
Jenner Society has a great work before it in educating 
the public by making known everything that is to be 
said in favour of vaccination, and by recording the per- 
son.il experience of those who have been attacked by 
small-pox As an example of the effect of an outbreak of 
small-pox on the opinions of an anti-vaccinator, the follow- 
ing may be taken as being fairly typical Mr H , a 

well-to-do and intelligent “ Clerk of Works ” on a large 
developing estate in Kent, was a strong anti-vaccmator 
When the time came for him to have his first-born son 
vaccinated the law was evaded A few years later, 
during an outbreak of small-pox, a tramp, suffering front 
the disease in an early stage, came to H ’s door to beg, 
and the child, sent to give him a piece of bread and 
butter, contracted small-pox, and, as the father and mother 
say, suffered most horribly It was thought that the 
sight of both eyes would be lost, and the boy was terribly 
disfigured, bo impressed was the father with the seventy 
of the attack as compared with those in children who had 
been vaccinated, that he has had his other children 
vaccinated, and says that he would now gladly walk 
twenty miles and give ten shillings to help to persuade 
any father who has “ conscientious obiections ’’ to vac- 
cination to change his views on the subject There are 
few such cases nowadays, but such a record is only the 
echo of what at one time was frequent enough, and unless 
the public takes up this matter in earnest, will be in the 
future Doctors who understand what vaccination has 
already done will continue their efforts to protect the 
community, and will certainly see that this is done in 
their own families , but it rests with the wealthy and 
intelligent layman to do what he can to counteract the 
influence of anti-vaccination statements, spoken and 
printed, on the minds of the public. 

Vaccination is a prophylactic measure, not a curative 
Its beneficial effects can, therefore, not be seen except 
through statistics and in the modification of the type 
of the disease in those attacked. Moreover its effects 
can, even m these cases, now only be rarely seen, as owing 
to Its action small-pox but seldom makes its appearance. 
Let It be remembered, however, that when anti-diphthenal 
serum was first introduced in this country there was a 
tremendous outcry against its use “ The brute force of 
facts” has silenced objectors for the present With a 
death-rate reduced to two- thirds, or even one half of what 
It was only three or four years ago, and with the type of 
disease completely altered (only, however, in those cases 
in which antitoxin is given), even the most obstinate 
objector is constrained to keep silence ) but there can be 
little doubt that should diphtheria be almost eliminated 
fiom our midst, a prospect by no means beyond the reach 
of possibility, there would in time rise up a generation 
of doubters and objectors who would assail the ahti- 
diphtherial serum treatment as stoutly and as blindly as 
do the anti-vaccination party of to-day and as did the 
anti-serum party of yesterday, 

It may be said that sensible people do not listen to the 
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rubbish talked b^ those who take part in this agitation 
Unfortunately this is not the case As in every other 
relation of life, the old saying holds good, “Throw 
enough mud and some of it is sure to stick,” and such as 
does stick can only be got nd of by thorough washing 
and efficient whitewashing It is to this part of the work 
that we now wish to call the attention of all thoughtful 
men ; and we can not help thinking that their work will 
he all the easier from the fact that the “ compulsory ” 
clause has been eliminated from a “ Bill ” that has already 
proved somewhat weak as an “ Act,” but which would 
nave been still weaker as a legislative measure had not 
the amendment proposed in the House of Commons been 
ultimately carried in the House of Lords 


THE BRITISH ASSOCIATION 

T he meeting which has just been brought to a con- 
clusion in Bristol may fairly be regarded as a 
highly successful one The weather, though at first 
somewhat oppressive, has been on the whole eminently 
favourable for garden parties, conversazioni, and excur- 
sions The destruction of the Colston Hall by fire raised 
difficulties at the last moment, but the emergency arrange- 
ments of the local committee amply met the recjuirements 
of the case Although the sealing accommodation of the 
People’s Palace is far inferior to that of the Colston 
Hall, Its acoustic properties are greatly superior A 
brilliant audience met to hear Sir William Crookes’s 
presidential address, and the members and associates 
attended in large numbers to listen to the discourses of 
Prof. Sollas and Mr Jackson Prof. Sollas’s lecture on 
Funafuti was clear, lucid, and well illustrated, while Mr 
Herbert Jackson’s discourse on Phosphorescence, with his 
admirable experiments, is universally regarded as a 
brilliant success The conversazione at CliftonJ College 
was well arranged and highly appreciated , the exhibits 
including a demonstration of the spectra of rare atmo- 
spheric elements by Prof Ramsay and of wireless tele- 
graphy, attracting large numbers, and the tastefully- 
lighted Close forming a pleasant promenade in the open 
air The garden parties and the Saturday excursions 
have also gone off well. The Mayor of Bath took special 
trouble to make the excursion to Bath a pleasant one, and 
invited many members to visit the city and environs, the 
new excavations of the Roman Baths being especially 
visited and explained Members who look forward to the 
meeting as a pleasant opportunity for social converse with 
their scientific confreres and with people of standing in 
the locality, have every reason to be well satisfied with 
the arrangements which have been made in Bristol The 
old city has well maintained its tradition of hospitality. 
Sir William Crookes, speaking on Saturday at the 
banquet given by the Chamber of Commerce to distin- 
guished visitors and guests, said that he had attended 
many meetings of the British Association, but could re- 
member no occasion when the welcome accorded was 
more hospitable and enthusiastic, or the arrangements 
more carefully planned. In feet, it was agreed by all the 
members that the local arrangements have been a model 
of what such arrangements should be. The local 
hon secretaries, Mr Arthur Lee, J. P , and Dr Bertram 
Rogers, have been indefatigable in their exertions, and 
have given nights as well as days to the work, hence 
everything has progressed with perfect smoothness 
The visit of four men-of-war has served to give an 
added interest to the meeting m its social aspect This 
was a new feature, and was much appreciated both by 
the vusitors and the local members. The ships’ com- 
panies were not forgotten in the loca)» arrangements, 
several entertainments being arranged for them. The 
officers of the Association provided for a lecture to be 
given to them upon a suitable topic, but it had to be 
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cancelled, as the commander was unable, on account of 
his early departure, to grant leave to the 350 officers and 
men for whom arrangements had been made 

The very successful smoking symposium and concert 

iven by the Scientific Societies of Bristol in the beautiful 

all of the Merchant V’enturers’ Society’s Technical 
College, assuredly gave no evidence of dulness .\n 
excellent and humorous programme, capital speeches by 
the High Shenff (Mr Richardson Cross, the well-known 
oculist). Dr Ryan (Professor of Engineering in Univer- 
sity College, Bristol) and the president of the meeting, 
and the customary appurtenances of such a gathering, 
put all who were present in excellent humour 

W’e have alluded specially to the social aspects of the 
meeting But they in truth form a not unimportant part 
of the work of the British Association It is pleasant 
even to serious students of science to meet in the flesh 
those who have been hitherto met only on the printed 
page, and to find them after all eminently human , while 
words of kindly encouragement from older to younger 
workers arc stimulating to renewed effort Oood work 
has been done in the Sections , but of this we hope to 
furnish an outline later on The conference on terres 
trial magnetism and atmospheric electricity, under the 
presidency of Prof Rucker, was extremely well attended 
Delegates from Germany, France, Holland, Italy, etc, 
were present, and most important conclusions were 
arrived at 

Everyone agrees that the local representatives of 
science have done all they could to stimulate interest in 
the neighbourhood of Bnstol and the scientific work which 
IS there being prosecuted, and it is, we hope, not invidious 
to make speci.il mention of the work done by the Masters 
of Clifton College and the Professors at the Bristol Uni- 
versity College to make the meeting successful The 
local secretanes and their staff have spared no efforts to 
render the general arrangements efficient in themselves 
and intelligible to the members The numbers in attend- 
ance approach 2500 The applications for tickets for the 
longer excursions on Thursday have been so numerous 
as to render their allotment a matter of difficulty , and 
the final four days’ excursion to Devonshire will probably 
be taken by the limiting number of 100 visitors 

As to the work of the General Committee, the report 
of the Council of the Association was read by Prof. 
Schafer at the meeting of the Committee on September 
7, and among the matters of scientific interest referred to 
in It are the following — 

The Council have elected the following men of science 
who have attended meetings of the Association to be 
corresponding members —Prof C. Barus, Brown Uni- 
versity; M C de Candolle, Geneva, Dr G W Hill, 
West Nyack, N Y , Prof Oskar Montelius, Stockholm , 
Prof E W. Morley, Cleveland, Ohio , Prof C Richet, 
Pans , Prof. W. B. Scott, Princeton, N J The Council 
were invited to nominate one or two members to give 
evidence before the Committee appointed by the Govern- 
ment to report on the desirabiluy of establishiqg a 
National Physical Laboratory, and at their request Prof 
G Carey Foster, F.R S , and Prof W E Ayrton, F R S 
gave evidence before this Committee .A report has 
been presented to Parliament, and the Council trust that 
the deliberations of the Committee will result in the 
establishment of a National Laboratory 

In regard to the resolutions referred to them for con- 
sideration and action, if desirable, the Council report as 
follows — (i) That the Council appointed a committee to 
consider the desirability of approaching the Government 
with a view to the establishment in Britain of experi- 
mental agricultural stations similar in character to those 
which are producing such satisfactory results in Canada. 
The committee having reported that much is already 
being done in this direction by County Councils and 



472 


NATURE 


[September 15, 1898 


Ag'ncultural bocieties, advined tlMt the co-uperatiun of 
these bodies should first be invited. The committee was 
re-appointed for this purpose, and sent in a report, the 
prinapai recommendation of which was adopted by the 
Council, and is as follows —“Your committee recom- 
mend that the Board of Agriculture be informed that, in 
the opinion of the Bntish ^sociation, there is an urgent 
need for the co-ordination of existing institutions for 
agricultural research, and that the Association hopes 
that steps may be taken towards this end, including the 
strengthening of the scientific work of the Board of 
Agriculture and the provision of the means for dealing 
adequately with scientific questions which may come 
before it " At the request of the Council this report was 
brought by the I’resident to the notice of the President 
of the Board of Agriculture, from whom the following 
reply, dated July a6, was received — “ I have laid before 
the Board of Agriculture your letter of the iSth- inst , 
and I am desired to express to the Council of the Bniish 
Association for the Advancement of Science the thanks 
of the Board for the attention which the Council have 
been so good as to give to the important subject of 
agricultural research. The Bqard will not fail to bear in 
mind the views set out in the resolution communicated 
to them in the letter above referred to ” 

(j) That a committee was appointed to report to the 
Council whether, and, if so, in what form, it is desirable 
to bring before the Canadian Government the necessity 
for a hydrographic survey of Canada, and that the follow- 
ing formed the committee —Prof. A. Johnson (chair- 
man and secretary). Lord Kelvin, Prof. G H. Darwin, 
Admiral Sir W. J. L Wharton, Prof Bovey, and Prof 
Maegregor. The committee reported to the Council, 
and It was decided, in conformity with th6 recommend- 
ation contained in the report, that the following resolu- 
tion should be sent to the Canadian Government . — 
“ The Council of the Bntish Association have learnt with 
regret that the Government of the Dominion of Canada 
IS contemplating the discontinuance of their tidal survey 
of Canadian waters Whilst the work already carried 
out IS primar ly connected with hydrography and navi- 
gation, they consider that science will incur a great loss 
if the work of the survey is discontinued They would, 
therefore, urge on the Government the desirability of 
continuing the tidal survey as heretofore ” The Presi- 
dent transmitted the resolution to the Governor-General, 
who forwarded it to the Government of the Dominion of 
Canada for their favourable consideration In reply, the 
Council were informed that “ in view of the limited 
appropriation made by Parliament, it has been deemed 
advisable to defer the prosecution of the survey for the 
present and to confine the work to the maintenance and 
operations of the tidal gauges already esublished, and 
the preparation of tide tables.” 

(3) That a committee was appointed by the Council to 
consider the following resolution “ That, in view of the 

facts (/») that a committee of astronomers appointed by 
the Royal .Society of London, in consequence of a com- 
munication from the Royal Society of Canada, has 
recently considered the matter, and has arrived at the 
conclusion that no change can now be introduced in the 
Nautital Almanac for 1901, and [i) that few English 
astronomers are attending the Toronto meetiiw of the 
Association the committees of sections A and £ are not 
in a position to arrive at any definite conclusion with 
respect to the unification of time , but they think it 
desirable to call the attention of the Council to the 
subjedt, in which the interests of manners are deeply 
involved, with the view of taking such action in the 
matter'as may sef m to them to be desirable.” Several 
members of this committee had also served on the com- 
mittee of the Royal Society, and after careful ctmsider- 
ation of the whole question the committee saw no good 
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reason for dissenting from the conclusion which had 
been recently adopted by the Royal Society and reported 
in the following terms — “ The committee report tnat as 
there is a diversity of opinion amongst astronomers and 
sailors as to the desirability of the adoption of civil 
reckoning for astronomical purposes, and as it is im- 
possible to carry out such a change in the Nautical 
Almanac for the year ipoi, they do not recommend that 
the Council of the Bntish Association should at present 
take any steps in support of the suggested change of 
reckoning” The President has transmitted this report 
to the Royal Society of Canada 

In their report last year at Toronto, the Council in- 
formed the General Committee that the establishment of 
a Bureau for Ethnology was under the consideration of 
the trustees of the British Museum In the course of 
their reply, dated December 15, 1897, the trustees state 
“ that they are quite of opinion that such a bureau might 
be administered in connection with the Ethnographical 
Section of their collections, with advantam both to the 
objects in view of the Association and to tne enlargement 
of the British Museum collections They are, therefore, 
willing to accept in principle the proposal of the British 
Association, and they would be ready to take the neces- 
sary steps for carrying it into effect as soon as certain re- 
arrangements affecting space, &c , which are now taking 
place within the museum, shall have been finished, as it 
IS expected, in the course of the coming year ” 

In accordance with the regulations, the retiring mem- 
bers of the Council are Prof. Edgeworth, Mr Victor 
Horsley, Mr. G J. Symons, Prof. W. Ramsay The 
Council recommended the re-election of the other 
ordinary members of the Council, with the addition 
of the gentlemen whose names are distinguished 
by an asterisk in the following list —Mr C. 
Vernon Boys, F.R S , Captain E W Creak, R N., 
F R S., Mr F. Darwin, F R S , the Hon Sir C W. Fre- 
mantle, KCB., ♦Dr. W. H. Gaskell, F.RS, Prof W. 
D. Halliburton, F.R S , Prof L. F. Vernon Harcourt, 
Prof. W A Hcrdman, F R.S , *Dr J Scott Keltic, 
♦Major P. A MacMahon, F.R S , Mr. J. E M.trr, F.R S , 
Prof R Meldola, F.R S , Prof. E. B Poulton, F.R.S , 
Mr W. H Preecc, C B . F R.S., ♦Mr. L L. Price, Prof 
J Emerson Reynolds, F.R S , Mr W N. Shan, F R S., 
Mr J J. H Teall, F.RS, Mr. W. T. Thiselton-Dyer, 
C.M.G , F R S , Prof S P Thompson, F.R S., *Pro£ 

J M Thomson, F R S., ♦Prof, wr A Tilden, F.R.S., 
Prof E B Tylor, F R S , Prof. W. C. Unwin, F.R.S , 
Sir W H. 3Vhite, K.C B., F R S. 

As to the financial position of the Association, the* 
statement presented by Prof. Rucker showed that the 
receipts for the past year were 4623/ i8r 2rf., and that 
there was a balance of 1703/. 3J %d in the treasurer’s 
hands 

At a meeting of the General Committee held on 
Monday, it was decided to accept the invitation of the 
municipal authorities at Bradford to meet there m the 
year 1900 Dr Michael Foster was elected President for 
the meeting at Dover next year The following Vice- 
Presidents were also elected — The Archbishop of 
Canterbury, the Marquis of Salisbury, the Mayor of 
Dover, Lord Herschell, the General Commanding the 
South-Eastern Distnet, Mr Akers- Douglas, M.P, the 
Dean of Canterbury, Sir Norman Lockyer, and Ptof. G. 
H Darwin Prof. RUcker was appointed a trustee, in 
succession to the late Lord Playfair. Profs. Schafer and 
Roberts-Austen wrere re-elected general secretanes,'and 
Mr Griffith assistant general secretay Prof. G. Carey 
Foster was elected to succeed Prof. Rticker as geneor^ 
treasurer 

At the meetings of the Committee of Recommenda- 
tions, the following sums of money were voted for 
scientific purposes ■— 
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Symopus of grants of money aMropnated to snentific 
purposes by the Genital Committee at the Bristol 
meeting, August 1898 The names of the members 
entitled to call om the General Treasurer for the 
respective grants are prefixed. 


*»Ayleigh, Lord— Electrical Standards (and In hand) 225 
■•Judd, Prof J W — Seimological Observation* 75 

•Rucker, Prof. A. W —“Science Abstracts” . too 

Kelvin, Lord — Heat of Combination of Metals 20 

J^ltsgerald, Prof G. F.— Radiation in a Magnetic Field 50 

Chemistry. 

•Thorpe, Dr. T E. — Action of Light upon Dyed Colours 10 
Hartley, Prof. W N — Relation between Absorption 
Spectra and Constitution of Organic Substances 50 

Ramsay, Prof W — Chemical and Bacterial Examination 
of 'Water and Sewage 10 

Geology 

•Hull, Prof E —Erratic Blocks IS 

•Gelkie, Prof J. — Photographs of Geological Interest . 10 

•Marr, Mr J E —Life Zones in Bnbsh Carboniferous 

Rocks 10 

Dawkins, Prof W. Boyd —Remains of Irish Elk in the 
Isle of Man 15 

•Dawson, Sir J. W.— Pleistocene Fauna and P'lora m 
Onada 30 

Hicks, Dr H —Records of Drift Section at Moel Tryfnn J 
Hicks, Dr H — Ty Newydd Caves 40 

Lloyd-Morgan, Prbf. C.— Ossiferous Caves at Uphill 30 

Zoology 

•Herdman, Prof W. A —Table at the Zoological Station, 

Naples . 100 

•Bourne, Mr G C —Table at the Biological Laboratory, 
Plymouth . . 20 

•Woodward, Dr. H —Index Generum et Speaeruro 
Animalium . too 

•Newton, Prof. A -Migration of Birds 15 

Hoyle, Mr W. E/— Apparatus for keeping Aquatic 
Organism* under definite Physical Conditions 15 

Lankester, Prof. EX R.— Plankton and Physical Conditions 
of the English Channel during 1899 . 100 

Geography. 

Keltic, Dr J Scott.— Exploration of Socotra . .. 35 

Eionomu Science and Statistics, 

•Sidgwick, Prof. H.— Sute Monopolies in other Countries 
(Balance in hand) 

•price, Mr L. L —Future Dealings ir 


n Raw Produce 


Anthropology 

■•Munto, Dr R. — Lake ’Village at Glastonbury . . 

•Brabrouk, Mr. E. W, — Ethno^phical Survey . . 

•Evans, Mr. A. J — Silchester ^cavation 

•Penhallow, Prof. D. P.— Ethnological Survey of Canada 
(and unexpended balance m hand) 

Tylor, Prof. E B.— New EiBtron of “Anthropological 
Notes and Queries ” 

Garson, Dr. J. G.— Age of Slone Circles 
Physiology 

•Schafer, Prof. E. A —Physiological Effects of Peptone . 

'Waller, Dr A.— EUectrical Changes accompanying Di*» 
charge of Respiratory Centres 

Goteh, Prof. F. — Influence of Drugs upon the Vascular 
Nervous System . ..... 

Sebdfer, Prof E A — Histological Changes In Nerye 
CelU ... . . ., 

Schiifer, Prof E. A -Micro-Chemistry of Dells .1 
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ology of Cerebral 

Botany 

“E’armer, Prof, I., B — Fertilisation in Phaeophycea; 
Darwin, Mr ¥ Assimilation in Plants 
'Stebbing, Rev T. R. R —Zoological and Botanical 
Publication .... 

Corresponding Sotie/tes. 

'Meldola, Prof K — Prejiaration of Report .. 


INTERNATIONAL CONFERENCE ON FERRES PRIAl MAGNETISM 
AND ATMOSI'HERIC ELKCIRICIFY. 

Opening Address by Prof. A W Rucker, M A., D.Sc , 
Sec R.S., President of the Conference 
The President of the Section of Mathematics and Physics 
has already expressed the pleasure with which British 
physicuts welcome the distinguished band of visitors who. have 
assembled to take part in the International Conference on 'Ter- 
restrial Magnetism. None join m that welcome with more 
cordiality than those who are especially interested in the science 
with which the Conference will be occupied To us it is a 
source both of gratification and pride that the International 
Committee, to whose action this meeting is due, should have 
allowed us to play the part of hosts to the eminent men from 
many lands who have responded to their call Some, whom 
we would gladly have seen here, but who have bMn pre- 
vented from attending by various causes, have nevertheWi 
shown the interest which they take m our proceedings by send- 
ing written communications. Thus our meeung is as fully 
representative as we could have hoped. 

It may be mteresung to those who are unaware of the fact 

if I remind the Conference that this is not the first 0 

which students of terrestrial magnetism have taken c 
together during a meeting of the British Associauon 


address that the period was drawing to an end for which a 
series of magnetic obaervatones had been established by inter- 
national co-operation. “ Six observatories," he stated (.Brit. 
Assoc Pop, 1844, p xliv ), “were established, under the 
lealous direction of M. KupHer, m different parts of the vast 
empire of Russia, the only country, let me add, which has 
established a permanent physical observatory. The American 
Government insututed three others, at Boston, Philadelphia, 
and Washington ; two were esublished by the East India 
Company, at Simla and Singapore ; from every put of Europe, 
and even from Algiers, oflers of co operation were made " 
The observations thus provided for were to be carried out for 
three years only, but as nearly the whole of that time was spent 
in preparation, the period was doubled When the term thus 
fixed drew to an end, the question arose as to whether it was 
desirable to extend it further, and M, Kupifer (Director General 
of the Russian System of Magnetic and MeterologicaL Observ- 
ations) addressed a letter to Colonel (afterwards Sir Edward) 
Sabine, suggesting the propriety of summoning a Ma^etic 
Congress to be held at the next meeting of the British 
Assoaation. 

In accordance with that suggestion the Congress was held 
during the meeting of the Association at Cambridge in 1845 
The number of distinguished foreigners who attended tn person 
was considerable in spite of the difficulties of travel Rhy yeus 
^o. Amoiwst those who were present was M. Kuplier, Dr. 
Etnian, of Mrlin, the celebrated circnmnavirator and meteor- 
olt^st, Buon von Senftenbergi the founder of the Astro- 
nomical and Meterological Observatory of Senfienberg in 
Bohemia ; M KreU, the director of the Imperial Observatory 
at Prague ; Dr. von Boguslawski, the director of the Royal 
Prussian Observatory at Breslau , Herr Dove, professor 'of 
■ ’ the University of Betbn : and Baron von Walters- 
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to these a number of well known British men of science were 
invited to be present, amongst whom I need only mention the 
Marquis of Northampton (President of the Royal Soaety), 
Sabine, Sir John Herschel, Lloyd, A17. Brown, and Sir James 
Ross, then recently returned from his celebrated expedition 
to the Antarctic seas. Letters were also received from 
Wilhelm Weber, Gauss, Loomis, Lamont, guetelet. Von 
Humboldt, and others. 

The principal question which this conference had to decide 
was whether ‘‘the combined system of British and foreign co- 
operation for the investigation of magnetic and meteorological 
phenomena, which [had then] been five years in progress, must 
be broken up" {Bnt Atsot Rtp , 1845, p. 69). I will not 
trouble you with a recapitulation of the recommendations of 
the Congress, some of which have been carried out, while 
others have not yet been realised 1 but one resolution will, I 
am sure, so exactly ei^ress your own sentiments that I venture 
to quote It, VIZ. “That the cordial cooperation which has 
hitherto prevailed between the British and foreign magnetic and 
meteorological observatories having produced the most im 
portant results, and being considered by us as absolutely 
essenUal to the success of the great system of combined observ- 
ation which has been undertaken, it is earnestly recommended 
that the same spint of co operation should contmue to prevail " 
Whatever changes half a century may have wrought in the 
problems which press upon magneticians, and in the difficulties 
which confront them, there can be no doubt that they are still 
of the same spint as that in which this resolution was framed 

It 18 true that we sometimes meet with the objection that 
international conferences of all kinds are now too numerous, 
and that their decisions from their very number and complexity 
cease to attract attention or to command respect. Admitting that 
this objection is not without weight, it may be answered by 
two remarks The closet union Wwcen scientific workers in 
difTerent countries which these meetings encourage, the 
strengthening of the ties of intellectual sympathy by those of 
personal fnendship are in themselves good. It is surely a 
hopeful omen that science, as she reaches her maturity, forgets 
or Ignores the political and geographical boundaries which 
sometimes seemed so important in her youth, and that workers 
for the common good are more and more learning that it is good 
to work in common 

But there are special and cogent reasons why the science of 
Terrestrial Magnetism should m cosmopolitan The advance 
of some sciences is most easily achieved by the methods of 
guerilla warfare, In a hundred different laboratories widely 
separated workers plan independent attacks on nature In 
different universities and colleges little groups are devising 
stratagems and arranging ambuscades in the hope of wresting 
from our great opponent some of the treasures which she yields 
only to the violent who take them by force But for those who 
would unravel the causes of the mysterious movements of the 
compass needle concerted action is 'essential They cannot, 
indcM, dispense with individual initiative, or with the leadership 
of gemus, but I think that all would agree that there is urgent 
need for more perfect ornnisation, for an authority which can 
decide not only what to do, but what to leave undone. 

The advance of the science of Terrestrial Magnetism must 
depend upon the establishment, the maintenance, and the 
utuisation of the records of observatories. The bulk of the 
material to be d«ilt with must in any case be vast, and every 
needless addition to it, every obstacle in llie way of its being 
readily comprehended and easily used, is a drawback which 
pr^r organisation should prevent 

Thus It IS wasteful to devote to the multiplication of observ- 
atones, in regions of which we know much, energy and 
funds which would be invaluable if applied to districts ofwhich 
we know httle or nothing I take some credit to myself in that 
within the last few months I have assisted in checking well- 
intended but mistaken proposals to add to the number of the 
ma^etic observatones wnicii we already possess in this country. 

It IS desirable that the records of the observations 
should be so published as to be ready for application to the 
problems the solution of which they are intended to subserve, 
and that the individual worker should not Be harassed by petty 
differences in the tnethods of presentment, which often entail 
on him labour too enormous to be faced. On this point some- 
thing has already been done by international co-operation, and 
we may hope that this meeting will do much to complete 
the task. 
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Lastly, there are many investigations which are now under- 
taken independently at irregular intervals which would be fiur 
more useful if planned in common Thus there has of late been 
a great outburst of energy in Europe devoted to magnetic sur- 
veys more detailed than have ever before been accomplished. 
Is It too much to hope that when the time comes for these to be 
repeated they may be earned out simultaneously, and reduced 
by the same methods, so that we may have a magnetic map of 
Europe in which no uncertainty as to the accuracy of details is 
introduced by the necessity for correcting for the secular change 
over long intervals of time ? 

Taking it, then, for granted that internalional co operation 
IS desirable for purposes such as these, I come next to the ques- 
tion of the nature of the machinery by which it shall be secured. 
And here I may at once state that the arrangements under 
which wc are meeting to-day are m some respects abnormal, and 
that plans for the future will have to be formally or informally 
considered before we part. Meanwhile, it is desirable that I 
should state precisely the circumstances which have brought us 
toother 

TTie last meeting of the International Meteorological Con- 
ference was held in PariHin September 1896. It was attended 
by several men of science specially interested in Terrestrial 
Magnetism, and, perhaps on this account, a new departure was 
taken by the International Committee, in the appointment of a 
“ Permanent Committee for Magnetism and Atmospheric 
Electricity,” to which certain specific questions were referred 
Eight gentlemen were nominated as members of this Committee, 
with power to add to their number We in turn co opted eight 
other magneticians, taking care that as far as possible all countries 
in which Terrestrial Magnetism is specially studied should be 
represented About the same time, and, as I believe, in ignor- 
ance of the establishment of this Committee, a sugg^tion for 
the assembling of an International Conference on Terrestrial 
Magnetism was made in the loumal of that name by Prof. 
Arthur Schuster. It appeared to me and to Prof Shuster 
himself that it would be a great pity if this suggestion resulted 
in the establishment of a rival organisation, and I at once sub- 
mitted to the Committee the question whether, laiheir opinion, 
It was desirable that we ourselves should take the fiB|Bnsibility of 
summoDing an international meeting, with the view of obtuning 
a wide discussion of the points submitted to us by the Meteoro- 
logical Conference, This suggestion was approved, and as the 
British Association was willing to allow us to organise the Con- 
ference as a branch of Section A (Mathematics and Physics), to 
undertake the expense of sending out the necessary notices, lo 
print our papers m its Report, and lo extend to foreign members 
of the Conference all the privileges of foreign members of 
the Association, it was also determined that so hospitable an 
invitation should be accepted with the gratitude it deserved 
But although the mam result has been achieved, and a repre- 
sentative gathering of magneticians has assembled m Bristol, it 
cannot be denied that our jrelations to the various bodies with 
which we are connected are somewhat complicated, and that our 
constitution is devoid both of simplicity and symmetry I take 
It that these facts are signs of health and vigour rather than 
symptoms of decay Terrestrial Magnetism has been attracting 
far more attention of late years than in the not very distant past. 
The necessity for meeting, for common action, for common pub- 
lication has been forced upon us. We have cared more for 
meeting than for the terms on which we were to meet, more for 
acting together than for drawing up an elaborate deed of part- 
nership, more for the promotion of science than for a flawless 
paper constitution Thus, and in my opinion most wisely, we 
have sought to attain our ends, not by starting a brand new 
International Association, but by making use of machinery 
which IS already in existence, which has stood the test of time, 
and IS, as I believe, capable of being put to new uses in meeting 
our wants and supplying our deficiencies 

I confeu, however, that in this arrangement wc have been 
compelled to pay scant attention to the simplicity and even to 
the logical consistency of our schemes. We are an International 
Conference on special subjects— Terrestrial Magnetism and 
Atmosphenc Electneity— summoned by a Committee owing 
Its authority and bound to report to another International Con- 
ference of wider scope, which regards our sciences as branches 
of Meteorology. 

On the other hsmd, this Committee is for the moment a part 
I of the Committee of the Section of Mathematics and Physics of 
I the Bntuh Association, though it retains us right of separate 
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meeting;, more especially for the discussion of its report to the 
International Meteorological Conference It is evident that 
here there is plenty of opportunity for collision between nval 
authorities, for confusion oetween conflicting jurisdictions , but 
to all questions as to the precise limits of authority and juris- 
diction It IS sufficient to reply in the most general terms The 
whole of the arra^ements are ten^rary, to meet an immediate 
pressing need The work of the Conference will be conducted 
like that of a Department of the British Association. The 
members of the International Committee will act as the Com- 
mittee of the Department, but some of their work will be done 
on the General Committee of Section A, of which other 
magnelicians will also be members. Should it be necessary, 
they will hold some separate meetings, and some such meetings 
will certainly be necessary to discuss their report to the 
International Meteorolc^cal Conference. These general regu 
lations will probably suffice for all practical purposes If cases 
occur which they do not cover, we must deal with them as they 

With regard to the future, I do not propose to lay before you 
any detailed scheme, but in discussing the matter among 
ourselves, the following principles should, in opinion, be 
adhered to The International Meteorological Conference has 
held a number of successful meetings f believe that I am 
correct in saying that the right to attend that Conference was at 
first confined to those who were officially connected with 
Meteorological and Magnetic observatories, but that of late 
invitations have been more widely distributed. If the authori- 
ties of that Conference see their way to inviting in future most 
or all of those who are known to be specially interested in 
Terrestrial Magnetism, I do not see why the Magnetic Con- 
ference, which would then be constituted once in five years, 
should not meet all our requirements If, however, additional 
meetings are necessary, I would urce that they should be held 
in turn m different countries, and, if possible, m connection with 
existing societies which play elsewhere the part taken by the 
British Association in this country. 

That a permanent committee should be established is essential, 
and the mode of appointing this body must no doubt be con- 
sidered, but I hope that in the course of the next few days the 
committee may be able to discuss the whole question, and that 
when the next meeting of the Meteorolmical Conference takes 
place we may be able to lay before the Committee suggestions 
which may lead to the foundation of an International Magnetic 
Associauon on a stable and permanent basts 

Another matter of great importance is the maintenance of an 
international journal devoted to Terrestrial Magnetism This 
we now possess, thanks to the energy of Dr. Bauer, and I feel 
sure that all present will agree that such a means of intercom- 
munication IS invaluable I believe, however, that the enter- 
prise is threatened with finanaal dangers, and I desire to take 
this opportunity of urging all those who are interested in its 
success to do what they can to support it by increasing the cir- 
culation There is every reason for making more use of a 
common joumaL The records of the observatories are neces- 
sarily so bulky, that any one who desires to obtain the facts as 
to the magnetic state of the earth at any given time must collect 
or consult a large library of quarto volumes, in some of which 
the magnetic facts are mingled with data interesting chiefly to the 
meteorologist or astronomer. It is no doubt essential that an 
account of all the work done at each observatory should be 
published in a collected form, and that full details of the magnetic 
observations should be given j but for many, nay, for most, 
purposes, those who use the records will require only final 
results ; the means of the various elements for the year, for 
each month, or for any other period which may hereafter be 
adopted, and the mean diurnal variation, are in geneisd wanted, 
rather than the hourly values. If these means could be 
published together, once a year, an enormous boon would be 
conferred upon magneticians. For special purposes the theonst 
will have to test his views by reference to the resulta published 
in theu fullest detail ; but it would be no slight gam if the more 
salient facts could be compared by being placed side by side m 
the same journal One advantage such a system would un- 

r ationably possess. It would impress upon the authorities of 
observatones the necessity for adhering to a common form 
of publication 

Some small beginnings have already been ma(^. The Kew 
Observatory Committee now publish m the Pnceedtngt of the 


Royal Society the annual means of the elements recorded by 
all the observatones which send their publications to Kew By 
comparing two of these tables, the secular change can at once 
be determined But the system is capable of extension, not 
merely to the normal values of the elements, but to disturbances. 
By common agreement, Greenwich and Parc St. Maur publish 
In each year the records of the same magnetic storms. If this 
agreement could be extended, and if the facts thus selected 
were brought into juxtaposition, we might hope for a fuller and 
more instructive analysis than is at present usual. 

Turning from questions of organisation, the primary business 
of our conference will be to discuss four questions submitted to 
our Committee by the International Meteorological Conference 

The first two of these refer to the methods for calculating amt 
publishing the monthly means of the magnetic elements which 
should, m our opinion, be adopted. I will not anticipate the 
discussion which will take place on these points, except to say 
that It will be necessary to bear in mind not only what is 
desirable, but also what is practicable in view of the resources 
at the disposal of the directors of the various nugnetic observ- 


Another question deals with the relative merits of long and 
short magnets, and on this point wc shall have the advantage of 
hearing a report on the subject by M Mascart 

Lastly, there is a very important proposal for the establish- 
ment of temporary magneUc observatories at certain specified 
places. General Kykatcheff and Prof von Betold present an 
excellent report on this subject, and I will only remind you 
that whereas the accuracy of the mathematical expression of the 
magnetic state of the earth’s surface depends entirely on the 
number and position of the spots at which the magnetic 
elements are accurately known, the establishment of temporary 
observatories will be a costly undertaking, for the carrying out 
of which all the resources at the disposal of international science 
will have to be employed 

Another point of considerable practical importance will also 
be brought Mfore us. The rapid extension of electrical rail- 
ways and tramways is a serious menace to magnetic observ- 
atories From all pans of the world we hear of observatories 
rmned or threatened by the invasion of the electrical engineer 
Toronto and Washington have already succumbed , Potsdam, 
Parc St Maur, Greenwich, and Kew are besieged, and the issue 
largely depends upon whether these great national observatories 
can or cannot make good their defence 

It seems to be a law of nature, ruling alike the human race 
and the humblest microbe, that the prc^ucts of an organism are 
fatal to Itself The pessimist might infer that we are in presence 
of another instance of the universality of the application of this 
law, and that pure science is threatened by the very success of 
Its practical applications. The smoke of our cities blots the 
stars from the vision of the astronomer, who, like the 
anchorites of old, flies from the world to mountains and 
desert places It is only in the small hours of the morning 


*' Save pale rcctui.e, for knowledge Melctng, 

that the physicist can escape from the tremors of the traffic o^ 
great town w 

Civilisation as it spreads by aid of the means that science hsui- 
placed at its disposal is destroying records, and obliterating 
ooundanes by the study of which the anthropologist and the 
biologist might have read far back into the history of our race. 
And now in turn the science of Terrestrial Magnetism, which, 
on the one hand, is forging another link to connect the sun 
and earth, and, on the other, is penetrating within the surface 
of the globe to depths beyond the ken of the geologist, is 
threatened by the artificial earth currents of the electric 
railway 

That the crisis is senous there can be no doubt, but I will 
only anticipate the fuller discussion which will take place by 
stating that magneticians, in common with the rest of the world, 
recognise the great benefit which electric traction confers upon 
the community at large. We are not so foolish as to desire to 
embark on a crusade aninst a great indusinal improvement of 
which science may well be proud , on the other hand, we must 
hold fast to the position that provision for the conveniences 
which are immediately appreciated by the public should be made 
with as little damage as p^ble to those studies which are not 
less for the ultimate benefit of the race. 
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H<d «ci«nce, when the ute of coal was iniroduced, been mfS- 
«icntly advanced to devise means for smokeless combustion, an 
■evil, which now In more senses than one darkens the livesof the 
inhabitants of our great towns, might have been prevented from 
■attaining its present ginntlc proportions 

We are now at the oeginning of another industrial epoch, 
■which may indeed, if power is transmitted from a distance on a 
'Urge scale, brighten our skies, but which threatens to saturate 
the earth beneath us with electric currents. That these may 
interfere with the general comfort is evident from the injury 
which hat been done to underground pipes at Washington and 
elsewhere The construction of a powerful electric railway in 
the immediate neighbourhood of the laboratories of a college 
would interfere with its efficiency, and make it impossible to 
■perform expenments of certain types. In such a case, however, 
something could be done bv arranging the experitnenu to suit 
■the conditions under which they would have to be performed 


measure the earth's field, and u that field is artificially 

no modification of the methods of measurement, however in- 
genious, can overcome this fundamental defect 1 am glad r 


applications of science ; and in porticuiar that one of the 
iprlneipat technical journals, the EUctruian, has supported the 
Slew that industry can and ought to respect the necessities of 


If,' however, there be any who ai 

Seful study of Terrestrial Mogne „ 

ly definite results, or whether wo are not merely adding to the 
hfrtiher of the world by piling up observations from which no 
■deductions are drawn, we may answer that, thoimh the fuada> 
mental secret of Terrestrial Magnetism is still uncuscovered, the 
sdonce is progressing. In the presence of several of the most 
active workers I will not enter into a detailed discussion of the 
tasks to which they are devoting themselves ; I wilt only ask 
that the doubter should compare a gooii summary of the state of 
the science of Terresttial Magnetura written fifteen or twenty 
years ago, such at that contained in the article by Balfinir 
Stewart in the “ Encyclopwdw Britannica," with what would be 
written on the same subject to-day. Additions would have to 
be made to the descriptions of the instruments employed, to the 
■discussion of the theory of the diurnal and secular change, while 
such questions as the reality of eorth-air currents, and the tracing 
dfloci of local disturbance have only been dealt with efTectively 
in very recent times. When, too, we compare the older models 
of the magnetic state of the earth with that devised by Mr. 
Henry Wilde we oannot but admit not only that a great advance 
has been made in’ forming a simple diagram of the magnetic 
state of the earth, but that it is poMible that the model -contains 
* very pregnant hint os to the physicnl construction of the earth 
os a magnetic body 

The fact that Mr. Wilde has imitated the deebnation and dip 
tfcth remarkable accuracy all over the surface of the earth by 
iiSans of a simple arrangement of electrical currents, and by coat- 
•g the oceans with thin sheet iron, has not attracted the 
attention it deserves Whether the physical cause thus suggested 
be due to the greater depth to which the underground 
isothermals penetrate below oceans, the bottoms of which are 
always cold, or whether the geologicai- nature of the rocks is 
different below the great depressions and elevations of the 


In conclusion, let , 

1 dwelt at the beginning of this briet address. We meet with 
the confidence of men wbo know that their science is progress- 
ing, but with the minglcil hopes and fears of those who itiirhave 
lo deal with the great u^lved problem of the causes of Terres- 
trial Mognttum and of iii manifold fluctuations. This solution 
will be most easily atjrfbed if we are sot merely content lo col- 
lect facts, but if vS^b arrange that they shall be easily dealt 
with. To observe Woos first duty, to organise our second, and 
if these be fulfilled we may hope that a theory of terrestrial 
magnetism will m the future crown the efforts not merely 
of him on whotti the first glimpse of the truth may flash, 
but of the international co-operation which bos, by way 
preparation, made “the crooked straight and the rough places 
plain ” 
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SECTION C. 


Introdtutery — About this time last year British geologists 
were scattered over no inconsiderable portion of the northern 
heitiupbere, partly in consequence of the International Geo- 
logical Congress at St Petersburg, and partly owing to the 
meeting of the Bntish .Assocuition at Toronto From the shores 
of the Pacific at Vancouver, on the one hand, to the highlands of 
Armenia on the other, there were parties engaged in the invest- 
igation of some of the grandest physical features of the earth’s 
surface 

The geologists in Canada were especially favoured m the 
matter of excursions. Everything on the American continent 
IS so big that a considerable amount of locomotion is required 
to enable visitors to realise the more prominent facts If there 
is ito great variety of formation in Canada, yet the Alpha and 
Omega of the geological scale are there most fully represented, 
from the great Laurentian complex at the base to the amazing 
evidences of glacial action, in a country where It is possible to 
travel for a whole day without once quitting a glaciated surface. 
But Russia presented equal attractions, and in Finland alniost 
identical conditions were observed, viz. glacial deposits on 
Archaean rocks The great central plam of Russia, too, with 
us ample Mesozoic deposits often abotradmg m fossils, offered 
attractions which to some may have been stronger than the 
mineral riches of the Urals, or the striking scenery of the 
Caucasus 

It seems almost incredible, even in this age of extraordlnarv 
locomotion, that scenes so wide apart were visited by British 
geologists lait autumn This year we ore more domestic in our 
arrangements, and Section C finds its tent pitched once more 
on the cia.ssic banks of the Bristol Avon, and in that part of 
England which has no small claim to be redded as the cradle 
of English geology But we may go a step further For if the 
strata observed by William Smith during the six years’ cutting 
of the Somersetsliire coal canal imprinted their lessons on his 
receptive mind, it is also equally true that Devonshire, Comi 
wall, and West Somerset first attracted the attention 6f the 

Ordnance Geological Survey ’’ And thus it comes fo pass 
that the region which lies between the Bristol Channel and the 
English Channel claims the respect of geologists in' all Jiarts of 

.L- .j .L- r ttratigkkphical palie- 

systematic geological 

T^ city of Bristol lies on the confines of this region, where 
it shades off north-westwards into the Pakeozoics of Wales, and 
north-eastwards into the Mesozoics of the Midland counties' 
There are probably few districts which diaplay an equal amount 


> formations 1 


excellently portrayed by Dr 


.. well, indeed, that ms address might s,, , ... 

the geology of the district. In the following year f i8y6) there 
appeared the Survey Memoir on the Geology of East Somerset 
and the Bristol Coal-fields, by Mr H. B WoodWard, who has 
since contributed important memoirs on the Jurassic rocks of 
Britain, which are so largely developed in Somerset and the 
adjacent counties Since that date many papers filso Kart ap- 
peared in various journals, and some of these, as might be ex- 
pected, give new and perhaps more accurate interpretations of 
phenomena previously described In addition to this, {lortions 
of the south-west of England have been geologically fe‘sur. 
veyed, and in some cases new maps have been pabtishM. 

I would call especial attention to the Survey map on the 
scale of four miles to the inch, known os the Index-map, 
which has recently been issued Sheet 1 1 includes this par- 
ticular district ; out if a portion of sheet a is locked on 
to Its southern bonfer, we obtain a block of country about 
iao miles square, which has not its eqtial for variety of geo- 
logical formation in any part of the world wItMn fte some 
space If Europe Is to be regarded as presenting a geolbglcat 
epitome of our globe, and if Greut Britain is «n epitome of 
Europe, then, without doubt, this particular block of the Iduth- 
west, which has Bath for its more exact centre, with a rodtui 
(say) of fifty miles, may be said to contain almost everything td 
be found on the geological scale, except the very oldest and the 
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VOT youngegt rock* j while eait of the Severn and south of the 
Briitol Channel true Boulder clay w rare or absent. 

It be convenient to consider a few points which have 
arisen of kite year* in connection with the geolog) of portions of 
the district now under consideration. 

PalaoxoU . — If we omit the Silurian inlier at Tortworth, the 
geolofncal hutory of the country, more immediately round 
Bristol, may be said to commence With the* Old Red Sandstone, 
whose relations with the Devonian towards the south-west, have 
always presented Some difficulty And this difficulty is accentu- 
ated by doubts as to the true Devonian sequence in West 
Somerset and North Devon Ever since the day* of Jukes 
that region has been fruitful in what I must continue to regard 
a* heresy until the objectors have really establisheu the points 
for which they are contending The uncertainty is to be re- 
mtted, since it is through these beds of West Somerset that 
the system is to be made to fit in with the several members of 
the Old Red Sandstone 

There is a mystery underlying the great alluvial flats of 
Bridgewater which anects more than one formation , so much 
SO, that one cannot avoid asking why there should be Old Red 
Sandstone in the Mendips and D^nian in the Quantocks. 
The line which separates the Old Red Sandstone of South 
Wales and the Mendips from the West Somerset type of 
Devonian lie* here concealed I have already suggested 
{Trans Dtvcnsh Assoc, vol xxL, 1889, p 45) thatTif we 
regard the Old Red Sandstone of South Wale* as an inshore 
deposit over an area which was deluged with fresh water off 
the land, we can believe that further out to sea, in a south- 
westerly direction, the conditions were favourable for the de 
velopment of a moderate amount of marine mollusca This 
view not only does away with the necessity for a barrier, but 
It also, in a general sente, suggests a kind of gradation be- 
tween the Old Red and Devonian deposits Mr Usshet, 
whose practical acquaintance with this region dates from a 
long period, stated a few years ago that, “As far as Great 
Britain u concerned, the true connections of the Old Red 
Sandstone beds with their marine Devonun equivalents have 
yet to be carefully worked out on the ground ’ I am not 
aware that further progress ha* been made in this direction. 

The Carboniferous Limestone of the Bristol area has attracted 
the attention of so many distinguished geologists that lU palieont- 
ology and general features are tolerably familiar Of late year* 
we owe some interesting petiwraphic details to Mr. Wetbered 
The vamng thickness of the Carboniferous Limestone and also 
of the Millstone Grit in this part of England is noteworthy If 
we follow the Carboniferous Limestone in a south westerly 
direction, across the mysterious Bridgewater fists, a change is 
already noted in the case of the Cianninglon Park limestone, 
which was the subject of so much discussion in former years 
Referring to this, Mr Handel Cosshom {Proc CotUs Club, 
vol viii , i8Si-t, p 20 et scf ) was so sanguine as to believe 
that Its identification with the Carluniferous Limestone would 
have the eflfect of extending the Bristol coal field thu-teen mile* 
south of the Mendipa However this may be, all further traces 
of Carboniferous rocks fail at this point. After crossing the vale 
of Taunton, when next we meet with them m the Bampton 
distnot, the Culm measure type, wuh its peculiar basal lime- 
stones, is already in full force. 

In the new “ Index-map” the Culm-measures ore placed at 
the base of the Carboniferous senes— below the Carboniferous 
Limestone It Is no part of my purpose to attempt any precise 
correlation, but I would point out the somewhat imgukr circum- 
stance that the change to Culm rock occurs only a few mile* to 
the south west of the line where, in the previous system, we 
have already seen that the Old Kesi Bandstone changes into the 
Devonian. This curious coincidence may be wholly accidental, 
or It may be the result of some physical feature now concealed 
by overlying formationa 

Since 1895 a new light has been thrown on the Lower Culm- 
measures by the discovery of a well marked horixon of Hadio- 
larian rocka One result of the important paper of Messrs. 
Uitide and Fox ha* been to alter matenally our views as to the 
physical conditions accompanying the depostuon of a portion of 
the Culm-measure*. The palaeontology leads the authors to 
conclude {Qssart. Journ. Goal. Soc. vol. li., 189$, p. 663) that 
“ the Lower Postdonontya- and Waddon Barton Bed* are the 
representatives and equivalents of the Carboniferqui Limestone 

I Frospecti of oblainine coal by borlnx south of tba Mtndips, Prve Som. 
J/at Sk tVoX xsxvl (i8$i)pt a,p 104 
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in other portions of the Bntish Isles , not, however, in the at 
present generally understood sense that they are a shalluw-water 
mcies of the presumed deeper-water Carboniferous Limestones, 
but altogether the reverse, that they are the deep water repre- 
sentatives of the shallower-formed calcareous deposit* to the 
north of them . . . The picture that we [Messrs Hinde and 
Fox] can now draw of this penod is that while the massive 
deposits of the Carboniferous Limestone — formed of the skeletons 
of calcareous organisms — were in the process of growth m the 
seas to the north [1 e in the Mendip area and elsewhere] there 
existed to the south west a deeper ocean in which silidoua 
organisms predominated and formed these siliciuus Radiolatiaa 
rocka" 

This IS probably a correct view of the case, but one cannot 
help wondering that the ocean currents and other causes did not 
eHect a greater amount of commingling of the elements than 
seems to have taken place As a practical result, this discovery 
of a Radiolarian horizon in the Culm measures has been of 
service in enabling surveyors to discriminate between Devonian 
and Carboniferous in the very obscure area on the other side of 
Dartmoor This, I ventured to predict, would be the case wheir 
the iiaper was read before the Geological Society 

The principal features of the Bristol coal field are too welk 
known to call for many remarks. It would seem that the Pen- 
nant rock was formerly regarded as Millstone Grit, until Mr.. 
Handel Cossham, in 1S64, pointed out the mistake Mr 
Wethered gave a good description of the Pennant m his paper 
on the Fossil Hora of the Bristol coal-field (/Vfi Ct>(/es Club, 
vol. VII , 1878, p 73) It might seem almost unnecessary to- 
refer to the existence of such a well known formation as the 
Pennant, but for the fact that in a recent scheme of the 
Carboniferous sequence in Somersetshire the Pennant rock was- 
wholly omitted 

The interest now shifts from the almost continuous deposition 
of the later Palseotoics, iti one great geosynclinal depression, to 
an entirely different class of phenomena. Nowhere, perhaps, 
are the effects of the post Csrlioniferous interval better exhibited 
than in those parts of the south-west of England where Tertiary- 
denudation has removed the Mesozoic deposits Here we per- 
ceive some of the cfiects of the great foliations which termi- 
nated the Pakeozoic epoch in this part of the world The 
immense amount of marine denudation which characterisea 
thu stage is particularly obvious m the antichnaU, which 
were the first to suffer, as they came under the planing action 
of the sea. 

Attention may be drawn to a peculiarity which has no doubt 
been observed by many persons who have studied a map of the 
Bristol and Somerset coal field. It will be seen that the strike 
of the Coal-measures is widely different on either side of a line 
which luay be drawn through Mangotsfield to a point north of 
Bristol The bed* north of this line have for the most part a 
roendional strike, nearly parallel with the present Cotteswold 
escarpment, south of this bnc the strike is mainly east and 
west, though much curved in the neighbourhood of Radstock 
and the flanks of the Mendips Of course thu is only part of an 
extensive change in the direction of flexure, much of which is 
still hidden under Mesotoie rocks. Mr. Ussher, in the paper 
prevtously quoted, tells us that the line of change of strike ipay 
be traced in the general mass of the Palaeozoic rocks, from near 
Brecon in South Wale* to the neighbourhood of Frome. This 
means that within the Bristol district two distinct system* of 
flexure must have impinged on each other in post Carbomferoua 
times Have we not Mre, then, another instance of extra- 
ordinary change within the Imuts of our area ? This time it is 
not a mere ci^ge in the nature of a deposit, like that of the 
Old Red Sandstone into the Devonian, or of the Carbomferoua 
Limestone into the Culm-rock, but a change in the direction of 
the elevatory forces, which had made it* mark on the structure 
of our island even at that early date. 

At this point I ought to amt the Palaeozoics ; but there is _|ust 
one lulyeot of interest which claims a momenury aiitnlion, 
the probability of flndmg workable coal east of the proved 
Somersetshire field. I avoid the quesuon of coal south of the 
Mendips as being too speculative, on account of the chance* of 
deterioration 0/ me coal measures In that direction. But in view 
of Uie forthcoming meeting of the British Association at Dover, 
the question of finding coal to the eastward of Bath become* a 
specially interesting subject for discussion. It is also a matter 
of some consequence whether the hidden basin or basins belong 
to the meridional or to the east and west system of flexures. 
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The Utter ii moit likely to be the case > The vale of Pewiey 
has been mentioned as a suitable locality for boring along the 
line of the recognised axis 

But prospectors should bear in mind the warning of Ramsay, 
that the basins containing coal are but few in companson with 
the number of basins throughout the palaeozoic rocks. No doubt 
the line indicated is more favourably situated for coal explor- 
ation than the eastern counties ; where, for instance, the Coal 
Boring and Development Company has lately gone into liquid- 
ation, The unsuitability of East Anglia as a field for coal- 
prospecting was insisted on in my second anniversary address 
to the Oeolcmcal Society ( Quart. Jtum Geo! See vol i , 1894, 
0 70), and the results seem to have been very much what might 
have been expected If coal is to be found beneath the 
Secondary rocks, the line of search should be earned through 
the counties of Kent, Surrey, Berkshire, and Wiltshire, though 
the three latter counties have hitherto been content to leave 
their underground nches unexplored The Kent Coal Explor- 
ation Company is doing some good work with a reasonable 
chance of success ; though if they wish to find coal sufficiently 
near the surface they had better adhere as much as possible to 
the line of the North Downs, since operations on the Sussex 
side are only too likely to be within the influence of the Kim- 
meridgian gulf, which was proved to exist at Battle (Nether- 
field) Mr Etheridge, I hope, will have something to tell us 
as to the progress of the Kent Collienes Corporation, who now 
carry on the work at Dover 

Secondary or Mesozoic Koiks —Commencing a totally different 
subject, I must now direct attention to the “ red ^ds ” and 
associated breccias so characteristic of eastern Devonshire 
These rest in complete discordance on the flanks of the 
palaeozoic highlands, and must be regarded as forming the 
base of the Secondary rocks of that district 

]^the (jeoingical Survey this senes has hitherto been mapped 
as Tnas, but in the new “Index map” they are colourM as 
Permian There is no Palaeontological evidence which would 
connect them with the fossiliferous Permians, usually regarded 
as of Palaeozoic age, but it has been evident for some time past 
that opinion was inclining to revert to the views of Murchison 
and the older geologists, more especially as to the position of 
the breccias so largely charged with volcanic rocks The sub- 
ject was dealt with by Sir A. (leikie in his address to the 
Geological Societv, where he speaks of some of these rocks u 
presenting the closest resemblance to those of the Permian 
basins of Ayrshire and Nithsdale (Quart foum Geo! Soc , 
vol xlviii , 1892, p 161). 

One difficulty which presented itself to the Devonshire 
geolomsts in accepting the Permian age of the “ red beds” was, 
that the whole of the lower Secondary rocks appeared as an 
indivisible sequence, proved by its fossils to be of Keuper age at 
one end, and therefore inferentially of Keuper age at the other. 
Dr Irving, however, considered that at the base of the Budleigh 
Salterton pebble-bed there is a physical break of as much 
significance ns that between the Permian and Trias of the 
Midlands In the marls which underlie this pebble bed he 
recognised a strong resemblance to the Permian marls of 
Warwickshire and Nottinghamshire ; and Prof Hull, who had 
been studying the sections east of Exmouth about the same 
time, ultimately acceded to this view ’ Its acceptance by 
the Survey thus throws all the Exroouth beds into the 
Permian ; and that formation, according to the new reading, 
has an outcrop of some thirty-five miles from the shores of 
the English Channel to within three miles of Bridgewater Ekiy 
The fertility of these red clays, loams, and marls has long been 
recognised by agriculturists, and it is not improbable that the 
abundance of contemporaneous volcanic material may in some 
measure have contributed to this result. 

In conformity with the new mapping, the Budleigh Salterton 
pebble bed and lU eouivalents to the northwards arc accepted 
as of Banter age, ana thus constitute the base of the Trias in 
the south-west. LiKe most pebble-beds, they arc irregularly 
developed between the Permians and a strip of red^sh sand- 
stone (coloured as Keuper), which runs up Irom the mouth of 


1 The borins at Burfsed, whai* coal was band at a depth of iioo fnt, 
below a surface of BotbonUnowU, at * point thirty live miles E N B of 
I he extreme end of the Bristol Coal-field at Wlckwor, is not included in 
this category , since it must belong to the meridional system, and Is alto- 
gether outside the prolongation of the axis of Artois 
» (C/. irving, Qmtrt./ourm. Geot Soe , volv xliv , i8S8, p iso, xlviii., 
I8*J^P 6S, ancf xllx , 1803. p 79 . »nd Hull, t!/ vol. xlWft, 18^, 


the Otter to within a short distance of Bridgewater Bay The 
materials of the pebble-beds are not of local o^n, hke so much 
of the breccia at the liase of the Permian The general resem 
blance, both as r^tds scenery and composition, to the Bunter 
conglomerate of Cannock ChaM has been pointed out by Prof 
Bonney, who seems prepared to endorse the recognition of the 
Budleigh Salterton pebble bed as a Bunter conglomerate He 
was not impressed by iuty marked unconfonhlty with the under- 
lying series To some extent we may acdkpt this view, since 
whatev er may be the age of the DevonsWre bteccias and “ red 
beds,” they, in common with the Trias, must have been deposited 
under fairly similar physical conditions m a sort of Permo- 
Truissic lake basin 

The bulk of the Trias, including the Dolomitic Conglomerate 
of the Bristol distnet, is still regard as of Keuper age, though 
It IS now admitted, as insisted on by Mr Sanders years ago, that 
the Dolomitic Conglomerate does not necessarily occupy the 
base of the Keuper, but is mainly a deposit of hiU talus, which 
has been incorporated with the finer deposits of the old Tnassic 
lake as the several palseozoie islands gradually became sub 
merged The great blocks which fell from the old cliffs were 
formerly regarded as proofs of glacial agency, and there are 
persons who still believe, more especially with respect to the 
Permian breccias, that such rocks are indicative of a glacuil 
orimn 

In the “Index-map” the Dolomitic Conglomerate andthe Red 
Marl are thus included under the same symbol and colour But 
this IS also made to include the Rhietic— an arrangement which 
IS hardly m accordance with the facts observed in the Bristol 
area. On a small-scale map so narrow an outcrop as that of the 
Rhoitic could hardly be shown . yet its affinities arc probably 
with the Lower rather than with the Trias The late 
Edward Wilson, whose recent death we all deplore, in his paper 
on the Rhietic rocks at Totterdown (Quart Joutn. Cool Soc , 
vol xlvii , 1891. p 545), showed most clearly that the “Tea 
green Marls,” which mid previously been associated with the 
Rhietic, represent an upwards extension of the Red Marls of the 
Tnas, in wnich the iron had suffered reduction ; though there 
ate indications of a change of conditions having set in before 
the deposition of the Rhstics. The black Rhxtic shales which 
succeed usually have a sharp and well-defined base m a bone- 
bed with quartz pebbles, &c , indicating a sudden change of 
physicsd conditions, though perhaps no marked unconformity. 
In the South Wales district the Rhaetic limestones are said to 
be largely of organic onmn, and, in addition to a Rhaetic fauna, 
to abound in the lamellibranchs so plentiful in the lowest Lias 
limestones (Ann Rep Geo! Survey for 1896, p 67) 

The late Charles Moore always deplored the comparative 
poverty of the Tnas in fossils. In his last communication to 
the Geological Society (Quart foum Geo! ,'ioc., vol. xxxvii , 
1881, p 67), he set himself to describe certain abnormal de- 
posits about Bristol, and to institute a comparison with the 
r^jion of the Mendips He then suggested, on the faith of a 
sketch by Mr. Sanders, that the famous Durdham Down deposit, 
already inaccessible, might have been a fissure-deposit in the 
Carboniferous Limestone like those at Holwell. He also stated 
that at one time he had been inclined to regard the reptilian 
deposit on Durdham Down as of Rhaetic age ; but the discovery 
of teeth of Thecodontosaurus, identical with those of Bristol, m 
a Keuper Marl deposit near Taunton, induced him to refer the 
Durdham Down deposit to the middle of the Upper Keuper 
He had arrived at the conclusion that the same genera of 
vertebrata are found in the Keuper and Rhsetic beds, though the 
species, with few exceptions, are quite distinct. 

But It IS with the Lias that the name of Charles Moore is 
most intimately associated. Time does not permit me to do 
more than allude to the wonderful collections of Rhsctic and 
Liassic fossils made by him from the fissure-veins of the Carbon- 
ifemus Limestone, or of the treasures which are stored in the 
Bath Museum. There never was a more enthusiaitic palse- 
ontologist, and nothing pleased him better than to exhibit the 
foseUIsM stomach of an Ichthyosaurus, stained by the ink bag 
of the cuttle-fish, on which it had been feeding, or some similar 
palseontological curiosity Every one here uiows how deeply 
the West of England is indebted to Charles Moore for ^ 
unceasing reseai'ches, and I have been thus particular in alluding 
to them because it was under hu auspices that I first became 
acquainted with the geology of this part of the country thirty 


Amongst more recent work in the Rhaetic and Lias, I might 
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mention papers by Mr H. B Woodward and Mr Beeby 
Thompson, each in explanation of the arborescent figures in the 
Cotfiam Marble The latter revives an old idea with modifica- 
tions, and his theory certainly seems plausible Mr H. B 
Woodward’s Memoir of 1893 does full justice to the Lias of 
this district, and much onginal matter is introduced 

It IS, however, in the Inferior Oolite that the most important 
interpretations havlUobe recorded since the days when Dr Wright 
and Prof J BucIrmiiB endeavoured to correlate the development 
of the series inthe Cotteswolds withthatin Dorset Tothis subject 
I alluded at considerable length in my address to the Geological 
Society in 1893, pointing out how much we owed In recent 
years to the late Mr Witchell and to Mr. S S Buckman. In 
the following year appeared Mr H B Woodward’s Memoir 
on the Lower Oolitic Rocks of England (“ Jurassic Rocks of 
Britain," vol iv ), wherein he did full justice to the work of 
previous observers Meantime Mr Buckman has not been 
idle, and his paper on the Bajocian of the Sherborne district 
(Quart, Joum Gfot Sot , vol xllx , 1893, p. 479) marks the 
commencement of a new era, where the importance of minute 
chronological subdivisions, based upon the prevailing am- 
monites, is insisted on with much emphasis This system he 
•^insiders to be almost as true for the Inferior Oolite os for the 

There can be no doulit that its application has enabled Mr 
Buckman to effect satisfactory correlations between the very 
different deposits of the Cotteswolds and those of Dorset 
and Somerset In subsequent papers also he brings out an 
rmpiortant phjsical feature, vir the amount of contemporaneous 
denudation which has affected deposits of Inferior Oolite age in 
this country This serves in part to explain the absence of well- 
known beds m certain areas. For instance, in the Cotteswolds 
contemporaneous erosion has, prior to the deposition of the 
Upper lytgoma grit, cut nght through the intervening beds, so 
as to produce in the neighbourhood of Birdlip a shelving trough 
6 miles wide and about 30 feet deep Thus the extensively 
recognised overlap of the Parktnsmt rone is accentuated m 
many places 

We have a further instance of good work in the case of Dundry 
Hill An insi>ection of the i-tnch Survey map would lead one 
to suppose that the Inferior Oolite there rests directly on the 
Lower Lias Recently, owing to the investigations of Messrs 
Buckman and Wilson,* this apparent anomaly has been removed, 
whilst beds of Middle and Upper Lias age, and even Midford 
Sands have been recognised In this way the authors claim to 
have reduced the thickness assigned to the Infenor Oolite on 
Dundry Hill by about too feet In the paper above quoted the 
vicissitudes and faunal history of the Inferior Oolite from the 
apalwus-ioat to the Parhnsont-iant inclusive are shown with 
much detail , whilst the position of the chief fossil bed in time 
and place has been well established. The general resemblance 
of the Dundry fossils to those of Oborne, which I could not fiul 
to notice in working out the Gasteropo^ of the Inferior Oolite, 
now admits of explanation. Although the quondam Humphrt- 
^sianus zone is richly represented, yet the particular Huntphri- 
erraMKiri-hemera is held to be absent at Dundry But if there 
IS a i’eteeriyi-bed anywhere it should serve to connect these two 
localities, where, according to Mr Buckman’s phraseology, the 
rincipai zoological phenomenon is the acme and paracme of 
onninime 

Mr Buckman, as we have seen, is no longer satisfied with the 
old-fashioned threefold division of the Inferior Oolite, and his 
time-table includes at least a dozen hemerse, with prospect of 
increase. Granting that it would have been difficult to solve 
the Dundry problem without a detailed knowledge of ammonite 
horizons, there arises the question as to the utility of such 
minute subdivisions for the purposes of general classification 
Mr Buckman has earned the nght to put forwards, if he pleases, 
the several stratigraphical rearrangements in which from time 
to time he indulges. The Infenor Oolite has been his especial 
playground, and, as the kaleidoscope revolves, this formation 
IS perpetually made to assume different proportions, even to the 
verge of extinction. But thu practice is not without its dis- 
advantages ; whilst the inventkm of new names tends to clog 
the memory, and the novel use of old ones is apt to produce 
confusion. 

We have not quite finished writh Dundry yet, since that clastic 
y QH»rt. Jmrn Gtol toe , vol ili , 1897, p. 669 C)' alto Proe Britt, 

ymt. Soe . vol viii , 18,7. pt ii p iSS 
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hill serves to illustrate in Mesozoic tunes a peculiarity of which 
I have already pointed out two notable instances in this district, 
where an abrupt and seemingly unaccountable difference is 
observed in beds which are approximately synchronous The 
problem to be solved is this — why does the fossiliferous portion 
of the Inferior Oolite on Dundry Hill resemble that of the 
neighbourhood of Sherborne, both in lithology and fossils, 
rather than that of the Cotteswolds, only a few miles distant ? 

Nine years ago Mr. Buckman offered an ingenious soluUon of 
this difficulty (/Yae Cottes Club, vol. ix , 1890, p 374), 
though his recent investigations at Dundry, and especially his 
appreciation of thf effects of contemporaneous erosion, may have 
caused him to alter his views. Like most people who wish to 
account for strong local differences, he placed a barrier of 
Palaeozoic rocks between Dundry and the southern prolongation 
of the Cotteswold escarpment At that time it was not fully 
realised that the Inferior Oolite in the Bath district 15, for the 
most part, limited to the Parktnsoni zone, so that the comparison 
was really being made between beds of different age as well as 
different physical conditions. The question resolves itself into 
one of local details, which are not suited for a general address. 
Still, I think It may be taken for granted that, notwithstanding 
the east and-west totner of the Mendip range, which acted 
effectually previously to the Parttnsont-ov^x\a.p, there was in 
some way a communication by sea between Dundry and Dorset- 
shire, more especially during the Sowerbyt stage, and this most 
probably was effected round the western Hank of the Mendips 
Thus, without acceding to the necessity for a barrier facing the 
southern Cotteswolds, we may readily believe that much of the 
Inferior Oolite of Dundry Hill is to be regarded as an outlying 
deposit of the Anglo Norman Ijosin If this be so, it is difficult 
to avoid the conclusion that the low lying area of the Bridge- 
water flats was, during part of the Inferior Oolite peri^, 
occupied by a sea which was continuous from Sherborne to 
Dundry, and that, although the barrier of the Mendira was 
interp<^>d, communication was effected round the west flank of 
that chain This would make a portion of the Bristol Channel 
a very ancient feature 

We must now lake a wide leap in time, passing over all the rest 
of the Juraasics, and just glancing at the U pper Cretaceous system, 
which reposes on the planed-down surface of the older Secondary 
rocks. The remarkable double uncomformity is nowhere belter 
shown than m the south west of England Some of the move- 
ments of the older Secondaiy rocks, prior to the great revolution 
which brought the waters of the Cretaceous sea over this region, 
have been successfully localised by Mr Strahan, more especially 
in tbe south of Dorset 

Owing to Tertiary denudation the Chalk in this immediate 
district has been removed, and we have no means of judging (he 
relations of the Cretaceous deposits to the Pala.-ozoic rocks of 
Wales If we may judge by results recently recorded from 
Devonshire (c/ Jukes- Browne and Hill, Quart Joum. Gtol. 
Soe vol hi , 1897, p 99), the Lower Chalk especially undergoes 
important changes as it is traced westwards, and generally 
speaking terrigenous deposits seem more abundant in this 
direction At the same time the more truly oceanic deposits, 

I such as the Upper Chalk, appear to be thinning. As rega^s the 
I possible depths of the Cretaceous sea at certain penods, we are 
supphed with some interesting material in Mr Wood’s two 
papers on the Chalk Rock (Quart, foum Gtol. Sot,, voL lii., 
1897, p. 68, and vol liu , 1898, p 377), which has been 
found especially rich m Gasteropoda at Cuckhamsley, near 
Wantage. 

Terttary, Pleistotene, and Pecint — Although the Tertiaries 
of the Hampshire basin are within the "Index map" which we 
have been considering, they may be regarded as beyond our 
sphere Some of the gravels of Dorsetshire, which have gone 
under the name of plateau gravels, are held by Mr. Clement 
Reid to be of Bagshot age Many of the higher hill gravels 
most likely date ^ck to the Pliocene, and even further, and 
represent a curious succession of changes, brought about by 
meteoric agencies, where the valley-ffat of one period, with its 
accumulatM shingle, becomes the plateau of another period — 
an endless succesaion of revolutions further complicated by the 
Pleistocene Cold Period, which corresponds to the great Ice 
Age of the north. 

In the more immediate neighbourhood of Bristol, since some 
date in Middle Tertiary time, the process of earth-sculpture, 
besides laying bare a considerable amount of Palaeozoic rock, 
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has produced both ihe Jurassic and Cretaceous eacarpments as 
well as the numerous goifres which add so much to tha interest 
of the scenery These nhenomena have been well descnbed by 
Prof. Sollas (/’rar. Gtol Assoc , vol vi , 1881, p 37S>, when 
he directed an evcursion of the Geologists’ Association in 1880. 
Should aiw student widi to know the origin of the goige of the 
Avon at Clifton, for instance, he will find in the Report an 
excellent explanation of the apparent anomaly of a river which 
hat been at the trouble of sawmg a passage through the hard 
hmestone, when it might have taken what now seems a much 
easier route to the sea by way of Nailsea 
The ongin and date of tlie Seven valley is a sUll bigger 
question, and this was broached by Ramsay, tome five-and- 
twenty years ago, in a suggestive paper on the River Courses of 
England and Wales (Qssari Jour Ceol Sot., vol. xxvlii., 1873, 
p 148) lie there postulates a westerly dip of the chalk sur- 
face, which determined the flow of the streams in a westerly 
direction towards the long gap which was being formed in 
Miocene times, near the lunction of the Mesorolc with the 
Pateotoic rocks. The still more important streams from the 
Welsh highlands had no doubt done much towards initiating 
that gap ; and by the end of the Miocene period, if one may 
Venture to ataign a dale, the valley of the Severn, which is one 
of the oldest in England, had already begun to take form, 
fhourt many of the valleys of Wales arc probably much older. 

We may now be supposed to have arrived at a penod when 
the physical features of this immediate district did not differ 
very materially from what they are at present The great Ice 
Age , was in full force throughout Northtm Europe, and, 
according to views which miet with increasing fevour, the 
German Ctcean and the Irish Sea were filled with immense 
glkderV. What was taking place at that time in the estuary of j 
tne Severn? ' ' 

This IS a case which requires the exercise of the scientific 
imagination, of course under due control There is probably 
nothing more extraordinary m (he history of modem investiga- 
tion than the extent to which geologists of an earlier date per 
mitted themselves to be led avray by the fascinating theories of 
Crell The astronomical explanation of that “will o’ the 
wisp,” the cause of the great lee Age, is at present greatly dis- 
credited, and we begin to estimate at their true value those 
elaborate calculations which were made to account for events 
which itt all probability never occurred Extravagance begets 
ektnirajnuiee, and the unreasonable speculations of men tike 
Belt and CroH have caused some of our mure recent students 
(P suffer ffoih “the nightmare.” 

Nevertheless Croll, when he confined his views to the action 
of ice, showed himself a master of the subject, and his sug- 
gestions are‘ often worthy of attention, even when we are nut 
convinced. Writing in the Gooiegieal Magattne In 1871, he 
points out that the ice always seeks the path of least resist- 
ance , and he refers to the probability that an outlet to the ice 
of (he North Sea would be found along the natural hollow 
formed by the vall^s of the Trent, the Warwickshire Avon, 
and the SeVem Ice moving in this direction, he says, would 
no doubt pass down into the Bristol Channel and thence into 
the Atl«ntl6 Again cU Dee. a, vol. i , 1874, p 357), 
rlffemng to 'the great Scandinavian glacier, he soys, “it u 
hardly possible to escape the conclusion that a portion of it at 
least passed across the south of England, entering the Atlantic 
in the direelkm of the Bristol Chmnel.” These views were 
not baaed on any local knowledge, but merely on general icon- 
siderations. The problem as to whether there are any traces 
of thep^sage of such a body of ice in the basin of the lower 
Seiem must be worked oat by local investigators. Irrespective, 
too, of the hypothetical pauoge of a lobe of the North Sea 
glacier, we are confronted by a much more genuine question, 
namely, what was the possible termination towards the south of 
the great Ixidy of ice with which our more advanced glacialists 
have filled the Cheshire plain 7 
A recent president of the Cotteswold Field Club, of whom, 
nnfortunafely, we must now qicak os the late Mr, iiucy, took 
a lively interest in the PleUtocSW geology of the district, and 
hii papers In the Profttdsu^s of the Gotlcswold Field Chib have 
always attracted attentioni His map of the distribution of the 
gravels of the Severn, Avon, and Evenlode, and their exten- 
Son over the Cotteswold hdls, prepared m coniunction with 
Mr Etheridge, is a valuable contribution to the Wory of the 
subject (Proe. Cot/os. Nat, Club, vol. v. pt, 11 , 18^, p. 71) 
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Again he wrote on ihe extension of the Northern Drift and 
Boulder-clay over the Cotteswold Range (of. at vol vU, 
pt L, 1878, p 50), and on this occasion described the mtercst* 
ing section in the drifts presented by the Mickleton tunnel. In 
his previous paper, Mr Lucy had earned the drifts with not* 
them erratics to a height of 750 feet, but he now claimed that 
I “ the whole Cotteswold Range had ceased to be dry land at the 
I tune the Clays and Northern Drifts passed wier it.” We per- 
I ceive from this passage that Mr Lucy was a “ submerger,” and 
In this respect differed from Croll, who most probaUy would 
have attributed the phenomena to the action oi his great ice- 
lobe traversing the south of England. 

The question which more immediately concerns us relates to 
the value of the evidence which would require euher a glacier 
or a ' ’ great submergence ” to account for these things. The 
alleged phenomena are in many cases capable of other inter- 
pretations. We have the authoiity of Mr. Etheridge that little 
or no true Boulder-clay occuis m the Cotteswold area (Proe. 
Cotter Nat Club, vol xi , 1893, P 83) On the other hand, 
the distribution of much of the erratic gravel is probably due 
to agencies of earth-sculpture long saterior to the great Ice Age. 
There remains one special piece of evidence adduced by Mr. 
Lucy in favour of bis contention, and this he considered uf so 
much importance that it formed the principal part of the sub- 
ject of his annual address to the Field Club on quitting the 
chair in 1893 (Pros Cotter. Nat. Club, vol. rir , p 1 ) 

lie there referred more especially to the discovery tu the 
Inferior Oolite, on Cleeve Cloud, of quartzose sand and of a 
boulder of a similar character to some described in his previous, 
papers The sand and the boulder, he says, belong to the 
period of the great inbmurMnce. Similar sand also appears 
in several places on the hiliiidc. He had previously recorded 
boulders of Carbonilerous Limestone, Millstone Grit, &c , in 
the northern Cotteswolds, but not st so great an elevation. He 
further proceeds to account for th* absence uf strire, and of the 
fact that the Cotteswold rocks are not mouionule, on the sup- 
position that the soft oohtes would not retam stnation, but 
would be crushed by pressure Consequently he clairoe the top 
of Cleeve Cloud as a fine example of “glacial denudation,’' 
whatever that may mean. The boulder from Cleeve Cloud is 
now m the Gloucester Museum, and might well become a bone 
of contention between the submerger and the glaciaiist as to 
how It got into its elevated postuon of over 1000 feet. Fo«> 
tunately there is a third explanation, which, if it be correct, 
shows now dangerous It is to build theories, as well as boosesr 
i^n sand Other distinguished members of the Cotteswold 
Club are of opiniuo that the whitish sands on Cleeve Common 
belong to the “ Harford Sands,” which constitute an mtmnal 
part of the Inferior Oolite ilself. There may lie some di^r- 
ence of opinion as to the concretionary nature of the boulders, 
though these may well be nothing more than the “ doggers,” or 
“ pol-lids,” so cbaracierislic of calcareous sandstones. Mr. 
Winwood believes that “ the so called foreign boulder" in the 
Gloucester Museum evidently came from the “Harford Sands.” 

So far, therefore, the evidences of glacial action in the Cottes-. 
wolds do not rest on « very sure foundation V et the Sevens 
valley separates that range from an area on the west, where 
there ate clear evidences of local glaciation, as described in the 
“ Annual Report of the Geological Survey for 1S96.” Portions 
i of this material find their way into the river bed and elsewhere 
as Drift which has most probably been learranged— hence (he 
so-called Boulder-clay and Drift in the bed of the &vtsn. 
Once more, then, in the cycle of geological time we perceive 
that our district lies on the confines of two disunct sets of 
pbenomena. West of tlie Severn and north of the Bristol 
Channel the evidences of considerable local glaciation are 
obvious, whilst this, can hatdl> be said of the Cotteswolds, the 
Meodips, or the Quantocks. > 

To the more recent geological history of our district it will 
be suflicieDt to allude in the bnefest terms, when I remind you 
of the paper by Mr. Slraban on the deposUs at Barry Docli, 
and the suU later one liy Mr. Codringtoa on the submerged nixtk 
valleys in Smith Walrs, Devon, and Cornwall. Here we have 
important- testimony to certain moderate changes of level whieb 
^vc taken place, and a picture is presented to us of the Bristol 
Channel as a low-lying land surface, with streams mcandsmng 
(hroiHth it. Thus a depression of semctlimg like 60 feet appepsa 
to be the most recent change which the gpologut has to record 
in the estuary of the Severn 
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THE TRIENNIAL INTERNATIONAL CON- 
GRESS OF PHYSIOLOGISTS. 

Fourth Mebttno. 

'T'HE fourth Triennial International Conj|resa of Physiologists, 
held at Cambridge on Aunst >3-27i was the largest assembly 
of the kind that has yet met. The third congress (Bern, 1895) de- 
fined the qualification for membership as “open to(i) professors 
and lecturers on physiology and their official assistants ; (3) to 
members of the Amencan Physiological Society ; the Physi- 
ological Society, England j Sociit^ de Biologie, Paris , Physi- 
ologische Gesellschaft, Berlin , Physiologisches Club, Vienna , 
<3) to ladies and gentlemen proposed by their National Com- 
mittee, and accept^ by the International Congress Committee " 
This rule was stnctly observed for the present congress, and the 
number of member^ attending was two hundred and twenty-six 
The press were not officially admitted to the meetings The 
different nationalities represented were as follows — Austria- 
Hunmry and Germany, 33 members ; Belgium, 9 ; Denmark 
and Sweden, 3 ; Egypt, 3 : France, 39 ; Holland, 3 , India, 3 ; 
Italy, 9 , Japan, 4 , Roumania, 3 , Russia, 7 , Switzerland, 9 ; 
United Slates, 16 , Great Britain and Canada, 98 

A larger number of communications were received than on 
any previous occasion, and it became difficult to transact the 
business in the allotted time The rule awarding preference to 
Communications illustrated by experiment was adhered to, and 
the meetings were as free from mere verbal or pictorial exposition 
*s on any previous occasion 

The official work of the congress commenced on the morning 
of August 33 at 10 o’clock, with a few pithy words of welcome 
and direclion from the President, Prof. Michael Foster, Set R S 

Prof. E J .Marey (Paris) urged the necessity of creating an 
international committee for the unification and the control of 
bhvsiological instruments employed for graphic methods The 
following were appointed to seive • E J Marey, Pans ; M 
Foster, Cambridge, II Kronecker, Bern, K. UUerthle, 
Breslau; V frey, ZUneh , E. Weis.s, Pans; II Bowditch, 
Boston. 

Prof. Mosso (Turin) made a communication regarding 
mountain sickness. Mountain sickneas, in his opinion, does 
not depend on diminution of the tension of the atmosphenc 
oxygen, but on diminution of the carbon dioxide of the arterial 
blood. 

Prof. A. Knssel (Marburg) communicated an important paper 
upon albumens Starting from the probability that a prota- 
mine like group of atoms is contained in the proteid molecule, 
and that from it by decomposition the hexon-bases argimn 
C,Hy_NjO,, hisiiclm C,HaN,0„ lysin CsHuN.O^ arise, he with 
Dr. Kuischer had sought for argimn and histidin in various 
proteids and quantitatively determmed them They had found 
the hexon-ba.ses obtainable from all the proteid substances they 
had as yet examined, also from elastin. The amounts obtain- 
able from the various bodies were very diflerent ; the largest 
proportion was obtainable from histon, the smallest from 
elastin ; an intermediate proportion was yielded by casein and 
egg albumen 

Dr. J. Denlioor (Brussels) gave an interesting demonstration 
and accouiu of his researches upon the aasociauon centres and 
the cerebral localisation of the dig He then proceeded to 
describe the changes found by ProlT Heger and himself in the 
form of the neurons of the cortex cerebri under various con- 
ditions of rest and excitation. In animals decapitated in sleep 
produced by ether, chloroform, morphia, &c., the cell-body of 
the neuron Is retracted, the daklfiies are moniliform, and the 
distribution of the spine-like app^dages is irregular and in 
some places they are wanting. The altered neurons recover 
their normal aspect after elimination of the modifying agent. 

Dr. J. Demoor then ^ve a statement of his views of the 
aimification of the moniliform condition of the corti^ neuron. 
ae attention to the similarity between this condition of 
the brain-cells and that of the paeudopOdia of certain of the 
protozoa. He concludes that the nerve-cell is plastic, and 
that the moniliform condition of its processes is a condition of 
contraction. 

Dr. H Wright (Montreal) contributed the account of recent 
observations on the eflects produced on (be niiqroscopical . 
appearance of the nerve cell by the action iff ether and of 
chloroform. 
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Prof H Hamburger (Utrecht) gave an account of his con- 
tinued work on the influence of smutionS of inorganic salts on 
the volume of animal cells. He finds that white blood- 
corpuscles and spermatozoa increase in volume when placed m 
Iwpisotontc, ana shrink when set m hyperisotonic solutions. 
The volumetric proportion of the two component parts of the 
cell, us framework and the intracellular fluid, can be accurately 
ascertained 

Prof. Kronecker (Bern) communicated for himself and Mile. 
Schilma the results of a comparison instituted between Ludwig’s 
kymograph and IlUerthte’f tonograph 

Prof. Kronecker, for himself and Mile Devine, reported the 
results of further investigation of the respiration of the heart of 
the tortoise. Blood free from or very poor in oxygen (saturated 
with H or CO) serves to nounsh the peifuseci tortoise hrart juat 
as well, to judge by the pulse volume, as does arterial blood. 
Blood saturated with COj quickly reduces the performance of 
the heart 

Prof Bowditch (Harvard, Boston, U.S A ) demonstrated an 
ingenious apparatus for elucidating the movements of the human 
eye-ball. Even on the small scale on which the mechanism ex- 
hibited had been executed he succeeded in making clear his 
demonstration to the whole audience in the large theatre. 

Dr L. Asher (Bern) gave a communication, illustrated by ex- 
periment, on the theory of lymph production He defendea the 
thesis that lymph is a product of the work of the organs, no 
mere filtrate from the blood, and no mere secretion from the 
cells of the walls of the blood-veuels. The specific activity of 
the salivary glands, of the thyroid, and of the digestive organs, 
each and all occasion increased formation of lymph. 

By Dr W. M Bayliu ( I.s>ndon) a demonstration was given 
to show the non-antagonism of visceral and cutaneous vascular 
reflexes. 

A canula in the carotid artery of a curarised rabbit is 
connected to an ordinary mercurial manometer, and also,' by 
means of a side tube, to a wide glass tube dipping under 
mercury contained , in a tali cylinder, the depth at wmch the 
end of (he tube is situated under the mercury is adjusted so that 
blixid j'ust begins to escape The leg is enclosed in a plethysmo. 
graph, and lU alteration of volume traceil by means of a piston 
recorder If now the central end of the anterior crural, or other 
sensory nerve, is excited, the arterial blood pressure is prevented 
from rising by the escape which takes place from the tube under 
mercury, so that there is no opposing force to be overcome by 
the vessels of the leg m constncling, and accordingly the volume 
of the leg IS seen to dimtmsk. In asphyxia a simibur constriction 

Mr W M Fletcher (Cambridge) showed the apparatus and 
methods employed by him in his investigation on tne CO; dis- 
charge of excised tissues. 

The titrations are performed m closed absorption chambers, 
and the necessary stirring and expulsion of the solutions ore 
effected without conlaminauon by atmosphenc air A' re- 
duplication of the apparatus allows an absorption of -CO- to 
proceed in one part while estimation of that previously absorbed 
Is conducted m the other, so that a given discharge of COj may 
be kept under continuous obsen alien 

The method has been used m following the survival respira- 
tion of excised tissues — mainly the leg muscles of the frog, the 
tortoise heart and some non-muscular tissues , and it has been 
found very suitable for ihc study of the respiration of insects. 

Dr. Leonard Hill (London) brought forward interesting new 
experiments in pursuance of his weU-knowii investigatioti of the 
inmmnce of gravity of the circulation of the blood 

An eel or grass-snake u affixed to « board in the extended 
position, and the heart exposed. On turning either animal 
into the vertical position (tail downwards) the heart, after a few 
beats, becomes emptied of blood. On pressing the body from 
the tail upwards the heart immediately fills to repletion On 
ceasing to compress the body the heart once more os com- 
pletely empties. So soon as the animal is placdd head doiivn- 
wards the heart engorges. Thu engorgement u limited byrthe 
inextensile pericardium, which in the eel is extremely inong. 
If a snake or eel be sunk vertical!/ and tail downwards in a 
vessel of water the heart does not empty The h^rmtatic 
pressure of the column of srater exerted on the surface of the 
body tends to counterbalance the hydrostatic pressure of thfc 
coinnin of blood within the body, A chlorallsed tame ’rabbit 
is placed m the vertical pr^ititln with the feet downefafds. 
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Record of the eortic pressure is at the same time taken. After 
ten minutes or so the pressure begins to steadily fall, the 
respiratory pump, at first more active, f^radually ceases, the 
animal poMes into syncope, the heart is almost empty and 
death imminent. Compression of the abdomen will at this 
point immediately restore the circulation and remove the con- 
dition of syncope. The same end can equally well be attained 
if the body of the animal be sunk in a t»th of water In the 
wild rabbit, cat, dog, monkey and man, the power to re«st the 
influence of gravity on the circulation is very perfect. The 
hutch rabbit is likewise restored by a bath, and in this fact 
It IS possible to find a simple explanation of the beneficial influ- 
ence of baths on the boaies of debilitated men. The hydro- 
static pressure of the water not only acts on the blood vessels, 
but also causes the abdominal orgatu to float upaards. Thereby 
the diaphragm is raised, and the tension on the verta cava 
inferior relieved, that is to say, so soon as the dragging weight 
of the abdominal ornns be removed. 

Prof. Townsend Porter (Harvard, Boston, USA.) com- 
mumcated two important papers on the mammalian heart, 
entitled “‘The nutrition of the heart through the vessels of 
Thebesius," and ' * The beat of the isolated mammalian ven- 
tricle fed on blood serum alone ” Hu method was demonstrated 
and consists in the revivifying of the excised and washed out 
dog’s heart by simply allowing a stream of defibnnated dog's 
bl^ to flow through it from the coronary artery. 

A heart fed simply through the veins of Thebesius and the 
coronary veins will maintain strong, rhythmic contractions for 
many hours if supplied with oxygen at high tension. The 
absence of corpuscles was readily Ixjme by the heart. Con- 
tinued rhythmic contractions were obtained with the serum 
alone, so soon as the oxygen tension rose to about two atmo- 
spheres. It follows that the mammaluin heart fed through the 
vessels of Thebesius and the coronary veins with blood-serum 
alone will maintain rhythmical contractions fur hours when 
surrounded by oxygen at high tension Isolated pieces of the 
ventricle beat if fed with serum through a branch of the 
coronary artery. 

These experiments permit the conclusion that even isolated 
portions of the mammaluin ventricle supplied through their 
nutrient arteries with a small quantity of serum at verv low 
pressure will maintain rhythmical long-contmued, forceful con- 
tractions when surrounded by oxygen at high tension 

The influence of salts upon the electromobilny of meduUated 
nerve was the subject of a communication, illustrated by experi- 
ments and by lantern galvanoetams, by Prof A D Waller, 
K R S. (London) The method of investigation was that 
previously employed by the author 

Excised frog’s sciatic laid across unipolar electrodes in moist 
chamber Electrical response to electrical excitation at regular 
intervals photographically recorded before and after modification 
of the nerve by vanous salts dissolved in normal saline 

In the action upon nerve of a salt BA, the predominant moiety 
IS B (Che basic or electropositive element), t g, any potassium 
salt IS more effective than any sodium salt. 

The acidic or electronegative element A is of subordinate 
acuon, *.g, KI> KBr 


NaBr 

KBr 

Ka 

NaF 

KF 


Stren^ of 

'•/. * 

I 030 wr/io 

I 190 sv/io 

0 744 w/io 

0-840 (w/s 

1 160 w/5 


No'effMr' 

Abolition in 30 a 
Abohtion in 30 n 


+ - + - 
Is the action upon nerve of a salt B A, or of an acid H A, 

or of an alkah B OH, that of dissociated ions? 

Do t.g HNO( act upon nerve by virtue of its electropositive 
H, and KOH by virtue of its electronegative OH ? 

Certainly not excluMve#. Because e.g. the action of the 
highly dissociated n/loHNO, is not greater than that of the 
slightly dissociated CH„ COOH, and the action of KOH is 
considerably greater than that of NaOH at equality of dilution 
and of dissociation The action of the highly dissociated 
clilorides, bromides, &c., is not greater than that of the slightly 
dissociated acetates. 


H^O, 

HNO, 

CH^COOH 

cfe,,6HOH,COOH 

NaOH 

KOH 


■/. Jff IV 
0 490 m/30 nj 10 
0-630 m/io h/io 
0-600 m/io n/io 
0653 «/i5 (»/5 
0-450 m/ao «/ao 
o aoo m/ao n/ao 
0 140 «/40 »/40 


EfT«ct upon 
electrical responeos 
Abolition in 7 mins. 
Abolition in 15 mint. 
Abolition m 15 mins. 
Abolition in 2$ mins. 
Abolition in 15 mins. 
Diminution 
Abolition m 8 mins. 


Prof E Wertheimer (Lille) demonstrated observations, made 
with M. Lepage, that the influence of the accelerator nerves on 
the heart is much less, m the dog, during expiration than during 
inspiration 

Prof. Grutzner (Tubingen) demonstrated (l) a tambour by 
means of which the slightest alteration in the pitch of a sung 
note can be visually demonstrated before an auditorium ; (a) a 
method of analysis of a compound note by means of interference 
established by stopped tubes of different lengths ; (3) his graphic 
record of induction currents upon paper. 

Dr. J N Langley, F.R.S. (Cambndge), demonstrated hi» 
discovery of the possibility of obtaining an experimental union 
between the nerve fibres of the vagus nerve and the sympathetic 
nerve-cells of the superior cervical ganglia. The vagus and 
sympathetic nerves were li^tured with horse-hair. On August 
23 sixty four days had elapsed since the end of the vagus 
was joined to the sympathetic nerve The vagus nerve was 
then cut near the skull, and its peripheral end stimulated. 
Regeneration had taken place ; the stimulation of the vagus 
caused opemng of the eye, retracuon of the nictitating mem- 
brane, dilation of the pupil, contraction of the vessels of the 
ear, and more or less of the other effects ordinarily produced by 
stimulating the cervical sympathetic. The injection of 20 
milligrams of nicotin temporarily prevented the vagus from 
producing any of these effects, but did not prevent stimulation 
of the supenor cervical ganglion from producing them. This 
result shows in the clearest manner that the specific effect of the 
excitation depends upon the specific character of the penphera) 
ending, not on the character of the cenUal conducting paths 

Prof Heymans (Ghent), gave expengwts upon physiological 
and artificial disintoxication The sim^ minis are within the 
organism decomposed and eliminated m the form of sulpho- 
cyanide. This physiological disintoxication, acting under the 
intervention of sulphuretted organic bodies, is much increased 
by the administration of certain compounds of sulphur such a» 
the hyposulphites, &c. These sulphur compounas prevent or 
remove the poisonous effects of a dose of the minis many limes 
that sufficient to lull. 

Prof Shemnpton, F R S (Liverpool), demoastrated bis dis- 
covery of inhibition of the tonus of a skeletal muscle by the 
excitation, either electncal or mechanical, of the antagonist 
muscle The phenomena has beanng upon spinal coordination 
for volitional and other kinds of movement The experiment 
shown dealt with the antagonistic flexors and extensors of the 
knee joint The stretching of a muscle produced by the con- 
traction of Its antagonist may excite (mechanically) the sensorial 
organs in the muscle that is under extension , in this way a 
reflex of pure muscular initiation may be started The ex- 
penment proved that electrical excitation of the central end 
of an exclusively muscular nerve produces inbibllion of Us 
anUgomst. (i) The central end of the severed liamstnng 
nerve was faradised. This nerve contains sensoiy nerve-fibres 
from the flexor muscles of the knee. The effect of these on the 
extensor muscles of the knee was seen (a) m elongation of those 
muscles, (B) m temjwrary diminution of the knee-jerk (*) The 
exposed flexor muscles detached from the knee, and therefore 
incapable of mechanically affecting the position of the joint, 
were then stretched or kneaded This produced reflex elong- 
auon of the extensor muscles of the knee and a temporary 
diminution of the Itnee jerk. It may therefore be that tecfproca) 
innervation, which Prof. Sherrington has pointed out to be 
a common form of coordination of antagonistic muscles, is 
secured by a simple reflex mechanism, important in its execution 
being the tendency for a muscle to produce its own inhibition 
reflexly by mechanical stimulauon of the sensory apparatus in 
Its antagonut. 

Prof. O. Frank (Munich) demonstrated methods of recording 
the action of the cardiac muscle both isotomically and iso- 
metrically. 
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Prof Gotch, F.R S., and Mr G. J. Burch (Oxford) showed 
photographs of the electrical response of nerve to excitation 
The results obtained have been Biphasic effects indicated by 
a rapid displacement in one direction which is followed by one 
in the other. Examples of these are (l) effect in uninjured 
fresh nerve with both contacts upon the surface, (a) effect in 
excised nerve kept for twentv-four hours m o 6 per cent NaCl 
Monophasic effects indicated by a rapid displacement returning 
very slowly and exhibiting a second effect of similar direction 
but of slow development, the ne^tive after-effect obtained when 
the functional capMity of the tissue under the distal contact is 
so lowered that it is incapable of undergoing the change which 
produces the excitatory electrical response Biphasic effects 
with prolonged second phase when the functionaJ capacity of 
the tiaue IS low ; the records show an initial small displace- 
ment followed by a prolonged one of opiiosite sign, t e a 
positive after-effect The nerve when excited by a rapid senes 
of stimuli gives a series of inde|iendent spikes , the injured 
nerve gives a series of displacements which are superimposed ; the 
after effect not having sut»ided when the second response occurs. 

Prof A. B Macailum (Toronto) brought forward and illus 
(rated by demonstration his method for detection and localisa- 
tion of phosphorus in animal and vegetal cells, &c The use 
of pyrofpllol for this purpose is not free from objection, and a 
reagent was sought which would defnilety distinguish between 
the molybdate and phospho-molybdate of ammonia This 
reagent was found in phcnylhydtann hydrochloride in a 1-4 
jier cent aqueous solution which gives a dark green reaction 
with the phospo-molybdate compound, but none with molybdate 
of ammonia in the presence of nunc acid. The mtnc-molyb- 
date reagent is allowed to act for some hours at a slightly 
elevated temperature on the sections of tissue, which are then 
transferred to the solution of phenyl-hydrazm hydrochloride To 
prevent the confusion which might result from the presence of 
lecithin, the latter must be extracted with hot alcohol, frequently 
renewed, for five hours, and the presence and amount of in- 
organic phosphates are indicated by the early appearance of the 
reaction and its extent 

The method has resulted in demonstrating the presence of 
“masked” phosphonis in the chromatin of all animal and 
vegetable cells, in nucleoli, in the anisotropic sulistance m 
muscle fibre, in the proxymogen and rymogen of |>ancreatic 
cells, in the colloid material of the thyroid, m the outer limbs 
of the rods and cones, in pyrenoids of the Proiophyta, &c It 
also shows that in non nucleated organisms like (he Cyano- 
phyceof and Satihnrcmyees the jihosphurus holding substance, 
or nucleo-proteid, although sometimes in the form of granules 
or spherules which have been taken for nuclei, is frequently 
dissolved in the cytoplasm 

Prof Boruttau (Gottingen) communicated a paper upon 
recent advances in electro-physiology. After s|ieaKing of the 
methods of investigating the course in time of the action current 
of nerve, and especially of the use of combining photographic 
records with rheotom experiments, he discussed the biphasic and 
monophasic action currents of frog's nerve, their modifications 
in electrotonus, {their alteration and abolition under ether narcosis 
and m cold, their increase by CO^ the alterations effected in the 
electrotonic state by ether and by CO, and the phenomena of 
the curare preparation. 

Prof J B. Sanderson (Oxford) commumcated a paper on the 
duration of the monophasic varuition of the sartorius muscle of 
the frog 

Dr Theodore Beer (Vienna) brought forward an important 
communication, nchly illustrated by experiment, upon the 
accommodation of the eye m various species of the animal king- 
dom. In order to adapt an eye to a range of objects at different 
distances, tv>o plans are employed In the first the curvature 
of the refracting surface is made adjustable , in the second the 
distance of the refracting surfaces from the receptive screen is 
adjustable. The adjustment of the curvature is exclusively of 
increase of the curvature, affording thus an active accommoda- 
tion for near vision. This exists in mammals, birds, luords, 
crocodiles, tortoises, and in a few snakes. Throughout the above- 
named forms the means by which the adjustable increase of 
curvature is obtained is by the active contraction of a muscle 
slackening the suspensory apparatus that under the resting con- 
dition of the muscle keeps to some degree flattened the anterior 
turbee of the lens. , 

In cephalopods and the bony fishes the eye is when at rest 
in focus for objecU near at band. In these forms the adjust- 
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ment is for distant objects, and is brought about by the retreat 
of the lens towards the retina. In amphibia and snakes — or 
rather in such of them as possess any visual accommodation — 
there exists an active accommodation for neat vision executed 
by an advance of the lens from the retina. In the bony fishes a 
special muscle (Rtiracter Units, Beer) drags the lens tsockwards 
towards the retina In the cephalopods, amphibia and snakes, 
alterations in intraocular pressure, brought about by contraction 
of circularly-arranged muscle-fibres, ^ay an important part 
Among mammals, reptiles, amphibians, and fish there are cer- 
tain species that have no p<jwer of visual accommodation ; these 
are for the most part nocturnal species and forms with narrow, 
even slit-like pupils (great sensitivity to light). Some of the 
tortoise-tribe, which dive under water not only counterbalance 
the loss of the corneal refracting surface thus occasioned, but 
even under water accommodate for near vision 

Prof Halliburton, F R S , and Dr. F. W. Mott, F R S. 
(London) demonstrated the influence of cholin, neunne, and 
some allied substances u[>on the arterial blood-pressure In 
certain diseases of the central nervous system the cerebrospinal 
fluid becomes laden with toxic substances of this class, and it is 
in prosecuiion m that direction that the researches of Profs 
Halliburton and Mott are especially suggestive. 

Prof E Weymouth Reid, F R S , and Dr. J. S Macdonald 
(Dundee) demonstrated expienments illustrative of their study of 
the electromotive changes in the phrenic nerve 

Electromotive chances m the phrenic nerve can be demon 
strated to accompany the groups of nervous impulses periodically 
generated in the respiratory centre. By the cut end and a point 
about a centimetre central thereto, the nerves are suspends on 
“cable" non-polansable electrodes, free of the tissues of the 
neck, and are fed off to the galvanometer (without compensa- 
tion) or capillary electrometer A single nerve, or, taking sym- 
metrical points on the two sides, both “m parallel" (galvano- 
meter) or “in senes” (electrometer) may be used for experiment 
The characteristic effects have been seen as long as two hours 
after putting the nerves m circuit. Intermittent electrical dis- 
charges (negative variations of the demarcation current) are ob- 
served and can be abolished by ligature of the nerve with moist 
thread above the proximal electrode If the animal is curansed 
and artificial respiration set up, it is found that the magnitude of 
the discharge is directly affected by the supply of air, so that with 
over supply there uv cessation of discharge, with under-supply ue 
stoppage of pump, asphyxial increase 

Prof Sherrington, F R S (Liverpool), with Dr Henng 
(Prague), gave a convincing demonstration m the monkey 
{Mtuaius) of inhibition of the contraction of voluntary muscle 
evoked by electrical excitation of certain points of the cffriejc 
certbrt This inhibition, producing relaxation of volitional 
muscles, was shown to occur regularly in the evocation of Co- 
ordinated movements from the cerebral cortex The relaxation 
of a muscle is not obtained by excitation of the same point of 
cortex as that whence its contraction is ehcitable, but is obtainable 
ftom the same point of cortex as that whence contraction of its 
antagonist can be obtained A distance of more than a centi- 
metre sometimes separates the points whence contraction and 
relaxation of one and the same muscle can respectively be 
obtained. Besides this reciprocal innervation of the true 
antagonists, evidence was demonstrated of a more complex 
relaUonship between different muscle groups; relaxation of 
some muscles and contraction of others was shown to exist in 
cases where the physiological connection between the two 
different activities is not obvious or easily intelligible 

Dr. Maunce Nicloux (Pans) showed that if carbonic oxide 1$ 
made to pass over iodine anhydnde maintained at a temperature 
of loo’-iso", the carbonic oxide is oxidised, and passes off in 
the form of carbonic anhydride at the same time that the lodme is 
set free in corresponding quantity. This reaction occurs what- 
ever be the dilution of CO m the air, even if the dilution be 
50,ocx>. Search for traces of CO becomes, therefore, simple, 
rapid and exact. There u, therefore, a certain amount of CO 
normally in the blood The average quantity seems to be 1 4 
cc per Utre of blood M. Desgrex has shown that chloroform 
in contact vnlh an aqueous solution of potassium produces some 
carbonic oxide. The general reaction of the blood and tissue 
fluids bein^ alkaline, Nicloux and Desgrex have mquired 
whether this decomposition does actually occur in the organism. 
Esperiroent has shown that it does 

Prof Marey (Parts) diowed a new senes of studies in chrono- 
photography. 
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A conjoint communication wa* made by Prof Waller, 
F R.S., and Mias Sowton (London), on the action upon 
iaolated nerve of muacanne, chlorine and neunne, commenced 
at the instance of Prof. Halliburton. Comparative experiments 
were made with the hydrochlondes of these two bodies Occa- 
sion was taken to bnng into the companson the effect of 
muscarine, which in previous experiments at a strength of 
< per cent, had showed itself to be of doubtful action upon 
nerve. Choline as compared with neunne is inert m relation 
to nerve. 4 per cent, s^ution of choline produces no effect, 
whereas the elecUoinobility of ner\e is abolished by neunne at 
4 per cent , at a per cent , at i per cent., and markedly 
dimimshed at o 5 per cent. As regards the substance of 
cerebro-spinal fluid, if the issue be narrowed to an alternative 
between choline and neunne, there can be no doubt that 
neunne it absent, and therefore choline present The muscarine 
Used Was leu active upon nerve than neunne. As regards an 
action upon isolated nerve, the order of efficacy of the samples 
used was . ft) neurine, (2) muscanne, (3) choline. 

Miss S C. Sowton (London) gave an interesting report of a 
largo senes of galvanometnc records of the decline of the cur 
rent of injury in medullated nerve, and of the changes m its 
response to periodic stimulation The work had been prosecuted 
chiefly m Prof Waller's laboratory, and had for its object the 
Study, by means of prolonged photographic records, of. — 

(a) The prc^reasive modifications of electromotivicy described 
by Engebflann, vii decline of current of injury with lapse of 
tune, and ita restoration by a fresh transverse section 

(4) The progressive modification of eleclromobility described 
by Waller, viz decline of negative Variation and appearance of 
a poMive variation 

The carve of diminishing electromotivity falls convex to the 
abscissa. Time being taken in arithmetical progreuion, the 
residual electromotivity is in geotnelncal propessinn, with a 
ratio ai i jier I hour. The negative variation progressively 
diminishes dunng the first 2 or 3' hours, and grves puce to a 
piogketsiveiy increasing positive varistlon 

Dr, BayliM and Or. E. Starling (London) showed an influence 
of blood-supply on peristaltic movement. The ’cutting off of 
blood-supply from the intestine reduces the penitaltic move- 
ments alter a varuble interval ■ The intestinal inhibition 
due to the splanchnic may be only secondary to vascular 
constriction. 

Dr. H. Ito (Bern) reported a research mto the place of the 
(leat-ptoduction evoked by cortical excitation. 

Phymcal absorption of isotoMc and anisotonic salt soluuons 
was the subject of a communication by Prof. & P Budgett (St 
Louis, U S.A ) A dilute solution of egg-albumen plac^ inside 
the shell membrane of the hen’s egg, and separated by it from a 
strong solution of sodium chlonde, Increased in volume at the 
expense of the latter An explanation of this phenomenon may 
be interest with remd to the intestinal absorption of hyper- 
i onm salt solutions. The membrane offers so little resistance to 
the dialysu of sodium chlonde, that the osmotic pressure due to 
the latter u for the most part transmitted through, rather than 
exerted against, the membrane, and consequently can interfere 
but little with the absorption of its solvent Added to these 
circumstances u the osmotic pressure exerted by the albamenon 
the mner side of the mtmbnne ; thn force and the greater re- 
sistance presented by the membrane to the exit of water, together 
ovetbalanoe the lesser resutance offered by the membrane to the 
entrance of water, and the slight resistance to the dialysu of 
sodium chloride. The solution of egg albumen may be r^aced 
by serum, by milk, by a solution ofdextnn, or gum arable, or 

I an even somewhat hypotonic solution of a cr^talloid such as 
ammocuum sulphate, which dialyses less readily than sodium 
chloride through the egg-shell membrane. 

Da F. S. Let (New Yoik) gave a communicBtion on the 
flitigue of muKle. He bad studied the process of ffitigue in the 
frog, the turtle, and the cat The increase in the duration of 
reluation that oocurs in the frog is not found m the case of the 
two other species. The one essential factor in the phenomenon 
of fatigue u the diminution ol the lifting power of the muscle. 
Of the two guppeeed onuses of muscle udgue, vix. decrease of 
contracule substance, and accumulation of fotigue- produets with 
poitontng of the masele thereby, the former puiys no part m the 
phenomenon ; the letter is the sole cause, P'atigue is a safe- 
S^d against exhaustion Attempts to demonstrate histological 
wfferences between resdng and lathed muscle )ied yi^cd Bun 
only negative results. 
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Prof W H. Thompson (Belfast) reported observations on the 
diurenc effects of small quantities of normal saline solution. 
Sodium chlonde solution ( 6 per cent '6 per cent and *9 per 
cent.) 2-4 c.c. pet kilo was injected into the external saphenOui 
vein. The quantity of urine was greatly increased, far beyond 
the amount injectM The urea and total nitrogen was in- 
creased when measured hour by hour, though the unne was 
more dilute. At first this might be thought due to absorption 
of water into blood-vessels causing a dilute blood. This can- 
not, however, be the explanation, since sp. er. of blood in 
many cases is higher than normal dunng period of greatest 
diuresis. It is also not due to excretion of surplus NaCl— for 
in many cases this is diminished, though urine ts increased, i e. 
the two phenomena do not run parallel. 

Dr. Brunton Blaikie (Edinbuigh), with Prof Gottlieb’s coi 
operation (at Heidelberg), had examined the muscle of dogs 
which had been bled to death, the bleeding being of a vert 
thorough nature The estimation of urea was conducted accord- 
ing to von Schroeder’s method, and urea tn (tyslalltne form 
wot conctustvely demonstrated tn all cases. 

Prof. Hagemann (Bonn-Foppelsdoif) gave an account of his 
researches on the actual nutritional value of the feed of the 
horse Each weighed-out “ feed " can be divided into a per cent, 
which IS alMorbed, and too - a per cent which reappesirs in the 
fieces. The portion a per cent is often regarded as digested, 
that IS, completely usable by the organism for its nutrition. 
Such a view Is only partly justified From It there has to be 
substracted that digestion-work consumed in absorbing it and 
also that part which is broken up by fermentation processes in 
the intestine 

Ors. F G Hopkins and W B. Hope (London) dealt with 
the questions of the nucleo-proteids as dietetic precursors of 
uric acid. They confirmed Mates that after a meal the In- 
crease of nnc acid tn the unne is Immediate and has a duration 
shorter than that of the increase of urea. They called attention 
to the difficulty of reconciling this fact with an origin from 
nucleins which are unaffected by the earlier (gaslnc) period of 
digestion In testing this matter tt was found that taking 
filtered pepsin-hydrochloric acid extracts of the thymus gland 
as test meals produces a large increase of unc acid, though the 
extracts could tie shown to contain no more than traces of 
nuclein ; whereas the administration of pure nuclein prepared 
from the gland gave (in the authors’ experiments) no increase at 
all The ascription of all unc acid production m the mammal 
to the breakdown of nucleins is over hasty. 

Dr. Martin Hahn (Munich) gave a communication on the 
chemical and immunising properties of plasmines By plasmines 
the author denotes the substances contained in animal cells 
He pointed out that it is now possible to express from yeast- 
cells a cell free juice or plasmine which ferments sugar This 
jreast plasmine contains also a proteolytic enzyme. The In’’ 
jection of the plasmines of cholera and typhoid bacilli in the 
guinea-pig establishes a sjiecific immunity against intraperitoneal 
infection with cholera or trahold The same immunity can be 
obtained by injecting an alcoholic precipitate of the ptasmme, 
or a preaidtate thrown down from the plasmine Ijy acidifying 
with acetic acid. 

Prof. Uvon (Marseilles) communicated observations on the 
action of extract of the pituitary body upon the functiou of thC 
vagus nerve, illustrated by a numim of kymograms The 
inhibitory action of the vagus on the heart he found to bC 
distinctly weakened temporarily after the injection of doses of 
pituitan extract. 

Dr Medwedew (Odessa) reported his studies concerning the 
oxidation of salicyl aldehyde m tissue- extracts. Theoxiditing 
principle containM in the extracts seems to be one or several 
peroxidised substances that can give up their oxygen in a 
molecular form. 

Drs. Bedart and Mabille (Lille) read a paper on the action of 
arsenic upon the intoxication produced bv Ingestion of the 
thyroid body. The scceleration and irreguIaHty of heart-beat 
prwaoed m the dog by firnding with thyroid gbmd ore removed 
by treatment with arsenic. 

Dr. dc Saint-Martin (Paris) made a communication on the 
absorbent power of the blood for oi^en and for carbonic oxide. 
Setting out from the statement of Cflaude Bernard that carbonic 
oxide displaces the oxygen from the (flood volume for volume, 
he makes use of the following method of analysing the oxyota 
Content of the blood In a glass bulb arc plaM the blocd to 
be examined, pure COj, and a saturated aqueous- solution of 
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sodium fluonde These are well shaken, and ihen transferred 
to the (tas-pump and extracted The difference lielween the 
volume of carbonic oxide found and that introduced into the 
bulb gives the exact measure of the absorbing power of the 
blood. The addition of the sodium fluoride (Arthus, 1892) stops 
all consumption of oxygen, and is helped towards that end by 
the agitation of the blo^ with CO The latter produces com 
plete displacement of the oxygen, and thus ensures total extrac 
tion of the oxygen by the pump Finally the carbonic oxide 
fixed by the fuemoglobin can tie removed by adding to the 
residue an equal volume of saturated solution of tartaric acid 
This method avoids the error due to the decomposition of the 
oxyhmraoglobin remaining incomplete, and to the consumption 
of a certain amount of oxygen by the blood itself during 
manipulation. By his new method De Samt-Martm arrives at 
the result ; the powgr of hxmoglobin to absorb CO is very 
variable, alteniig even from day to day in the same individual 
To estimate the respiratory power of the blood, it is necessary 
therefore not merely to determine the quantity of hscmoglobm 
in It, but to determine the absorbing power of the htemoglobln 
It follows, further, that according to De Saint Martin estimations 
of the amount of hiemoglobln m blood based upon its absorbing 
power are quite untrustworthy 

Dr. C. Phisalix (Pans) demonstrated the existence of an 
oxydase in the skin of certain batrachians The skin of the frog 
IS macerated in saline, and the juice thus obtained is placed in 
three tubes. The first is heated to boilmg, the second is sealed 
in vacuo, the third is left open to the air. The first and second 
preserve their original tint, the third turns brown, the brown 
colour commencing at and spreading from the surface of the 
fluid. At the end of five days the whole fluid is a deep brown 
The fresh tuicfc turns tincture of guiacum blue 

Prof. Moussu (Alfort) communicated a paper upon the 
functions of the thyroid and parathyroid bodies. Extract of 
parathyroid has no allevlalive effect upon the symptoms of 
thyroid cachexia 

Prof E Schafer, F R S (London), gave an interesting paper 
on the alleged sensory functions of the motor cortex cerebri. 
The conclusion drawn by Munk is that “ Schtff was right m 
affirming that the parietal lobe is the tactile sphere as the 
temporal is the auditory and the occipital the visual sphere.” 
Munit's view of the question has been adopted m this country 
by Mott, who states that his experiments “support Maok’s 
conclusions that in the ‘ motor area ' the sensation of touch and 
of pressure of the corresponding extremities is perceived ” The 
chief method employed b) Mott for testing tactile sensibility 
was the appliution of a steel spring dtp to the skin (SchifTs 
clip test). This method is completely illusory. Schafer found 
that an animal which will apparently disregard the constant 
pressure of even a strong dtp on the skin of a paralysed limb, 
will, nevertheless, instantly take notice of a light touch, or of a 
light stroking with a straw upon the same limb. Experiments, 
thirty in number, have been made The result has been to show 
that the assertions above quoted are entirely erroneous that. In 
fact, copiplete voluntary motor paralysis of a part may be pro- 
duced by ^ cortical lesion without perceptible loss of tactile 
sensibility. It cannot, therefore, be the case that the motor 
parilysis which is produced by a lesion of the Rolandic area Is 
due to a sensory disturbance. And it also follows that tactile 
sensibility is not localised in the same part of the cortex from 
which voluntary motor impulses directly emanate Hemian* 
lEsthesia someUmes results from an extensive lesion of the motor 
cortex , this is, however, not local but general, and is due to 
the vascular and mechanical disturbance produced upon the 
whole side of the brain by the establishment of the lesion That 
this IS the case is shown by ths fact that it is generally accom- 
panied by hemiopia. Five experiments were made in the follow 
mg manner Having exposed the upper Rolandic region in a 
monkey, the leg-area in' the gyrus marginalis is completely 
severed by a cut passing as nearty ax could be determined as far 
down as the ealloso-marginal sulcus, and at any rate deep 
enough to sever all the fibres passing from the cortex to the 
ceptrum ovale. In no case did this lesion produce anything 
more than quite a temporary sensory disturbance, not to be 
detected after a day or two j and even this was exceptional. 
THe«pposite leg was always completely paralysed, and gave no 
sign «r volunta^ motion, although affair a tim^ “associated 
mxvetnents” returned. The animal would at once look round 
if Ibe foot were touched ever 10 lightly with a straw, although it 
would usually not remove a clip. After a variable period a 
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second operation was performed upon the same region In this 
the cut was extended more deeply, so as to sever as much os 
possible of the gyrus fornicatus , which was in some cases re- 
moved, in others left in situ, but with its coronal fibres cut 
[h every case no perceptible effect was proctuced by this second 
operation The amount of actual severance of the fibres of the 
gyrus fornicatus varied, but in two it was considerable , and 
since in none of these cases could any anresthetic effect of such 
severance be detected, it must be admitted that the result mili- 
tates against the view that ihe gyrus fornicatus is the centre for 
tactile sensibility The result is also fatal to the new which has 
been taken of the experiments on the gyrus fornicatus by H 
Munk, and accepted by Mott, that the an.eslhesia found was 
due to injury of the adjacent motor region For m the expert 
ments here descrilied, the adjacent motor region was not only 
injured, but actually removed, without the production of any 
anaesthesia, although the lower limb was completely paralysed 

Dr G Mann (Oxford) gave a paper on higher and lower 
centres m the mammalian cerebrum 

Prof A Vitrou (Bucarcst) reported recovery of sight in 
monkeys after total ablation of the occipital lobes The blind- 
ness produced by the ojveration was only temporary, although at 
first complete The chief evidence that the animals see is their 
power to avoid obstacles The removal of the angular gyri 
renders the blindness longer persistent 

Dts Moore and Reynolds (I.ondon) have examined the rate 
of transmission of nerve-impulses through the spinal ganglia. 
They find no appreciable delay caused by the interposed 
nerve-cell 

Prof Verworn (Jena) addressed the meeting on the subject 
of so called hypnosis in animals Tonic contraction of muscles 
was, he maintained, the most charactcnstic symptom of the 
condition. 

Dr. Wvbauw (Brussels) found that continued perfusion of the 
heart with normal saline destroyed the inhibitory effect of the 

Prof Boyce and Dr Warrington (Liverpool) gave an 
illustrated summary of the physiological structure of the brain 
of the fowl Certain tracts degenerate from the pallium into 
underlying parts, namely, into the thalamencephalon and 
mesencephalon The anterior commissure degenerates severely 
after removal of one hemisphere Fibres anse from the thalamid 
nuclei and form a commissure comparable with Gudderi’s com- 
missure From the mesencephalon an ascending tract was 
traced to near the junction of optic thalamus with corp striatum, 
and descending tracts into the ventral and lateral columns of 
the spinal cord In the cord itself ascending tracts can be dis- 
tinguished traceable into cerebellum and into the upper part of 
the cord, and descending in the ventral and lateral regions of 
the cord Ferrier’s results, on excitation of the surface of 
hemisphere were confirmed 

Prof. V Frey (Zunch) communicated the results of his work 
on the adequate stimulation of touch nerves The intensity of 
the just noticeable stimulus depends upon the sire of tactual 
surface ; the pressure that has to be applied per uhit of surface 
IS greater the larger the continuous area of su rface simultaneously 
tested It IS not the pressure per se which determines the 
stimulation, but the difference of pressure olitaining from point 
to point within the skin 

Profs Langlois and Richet (Pans) gave an account of observ- 
ations upon the rcsislanct of diving animals to asphyxia A 
hen dies after one minute’s immersion, but a duck does not 
suffer from an immersion of even fifteen minutes A duck with 
occluded trachea shows asphyxia in four minutes if left in the 
air , if plunged in water at 20“ C it shows asphyxia only after a 
quarter of an hour After paralysis of the va^s by atropine, 
plunging does not delay the asphyxia. The plunging in water 
api^rs to reflexly restrain the respiratory combustions 

Prof Lanlain^ (Toulouse) brought forward experiments which 
show that in all cases and under all conditions the heat pro- 
duced by an animal is equal to the heat calculated from the 
oxygen consumed by the anirtial m the lime of the experiment 

Dr R. Magnus (Heidelberg) reported aft investigation upon 
the reaction of the pupil of the isolated cel’s eye under various 
homogeneons lights A Rowland’s grating spectrum was used. 
■The two isolated eye-bolls from the same eel, the papils of 
which under similar conditions arc of similar sire, were exposed 
fw twenty minutes, and then photographed by a flash-light. 
’The curve of the intensity of reaction agrees with the absorption 
curve of the eel’s rod-purple. This argues against an effect 
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being produced upon the contractile tissue of iris mediately 
through Its yellow brown pigment 

Prof. Delezenne (Montpellier) answered the question whether 
the congestion of the limbs and skin produced in asphyxia is 
due to the active dilatation of the blood-vessels of those parts or 
mechanical dilatation by the blood driven out of the viscera by 
the osphyxial contraction of the visceral blood-vessels. The 
femoral vessels of a limb severed, with the exception of its 
nerves, from the rest of the animal are connected with the 
circulation of a second animal Asphyxia, excitation of sensory 
nerves, &c , still produce under those circumstances increase in 
the volume of the hmb and rise of its temperature 

Dr O. Ortinbaum (Cambridge), showed experiments demon- 
strating the impermeability of the salivary glands to molecules 
above a certain weight 

Prof B^dart (Lille) read a paper on production oi mammary 
secretion by cutaneous Pranklmisation 

Dr D Noel Paton (Edinburgh) contributed a communication 
upon the distrilmtion of nitrogen and of sulphur in the urine of 
the dog in the course of an investigation on the influence of 
diphtheria toxin on metabolism it was found that the increase in 
ammonia nitrogen observed m febrile conditions in the human 
subject IS absent It was further found that the increase in the 
excretion of nitrogen was out of proportion to the increase in 
the excretion of SO) of sulphates It was then proved that the 
neutral sulphur of the unne is increased, and that thus the total 
sulphur excretion is proportionate to the excretion of nitrogen 
This absence of increase in the sulphuric acid production seems 
to explain the absence of increase in the formation of ammonia 
an the dog 

Dr J S Haldane, F R S (Oxford), showed his method of 
liberating and estimating the amount of oxygen m the blood by 
means of pol.issium ferncyanide 

Dr Arthur Bicdl (Privat docent, Vienna) demonstrated that 
the blocking of the thoracic duct, or the removal of the lymph 
from It by a cannula, produces a glycosuria, even in fasting 
animals This glycosuria can be set aside by the injection of 
lymph serum into the veins Pancreatic diabetes is increased, 
'not removed, by ligating the thoracic duct 

Prof Den) s (Louvain) brought forward experiments towards 
distinguishing distinct species among the leucocytes of mam- 
mals Myelocytes ground up in scrum warmed to 6o* com- 
municate to the serum an extraordinary bactericidal power 
Lymphocytes, on the other hand, yield no bactericidal 
substance 

Prof Graham Lusk (Newhaven, U S A.) pointed out that 
administration of phlorhizin to starving dogs produces elimin- 
ation of the systemic sugars through the urine, and thereafter 
-dextrose appears in the unne m the constant average ratio as 
regards nitrojjen of 3 75 i This removal of sugar is accom- 
panied by a rise in proteid raetalbolism as high even as 560 pet 
cent Such a rise has only been noted in phosphorus poison- 
ing. The question arises, is not the high proteid metabolism 
due in both coses to the same cause— the non-burning of the 
carbohydrates? In the case of diabetes the sugar is removed, 
in the other perhaps converted into fat If this be true, and if 
phosphorus be given in phlorhizin diabetes, then perhaps the 
urinary sugar might decrease in quantity, because the proteid 
sugar IS being converted into fat. Experiment shows that this 
diminution does not take place 

Prof G. Burch (Oxford) gave a communication on temporary 
colour-blindness produced by exposing the eye to sunlight in the 
focus of a burning glass, behind a transparent screen. After 
fatigue by red light, the spectrum appears green, blue, and violet, 
the green beginning in the part that usually appears orange After 
green light, the spectrum consists of re<], blue, and violet, the red 
meeting the blue neat the i tines Afler blue light, the spectrum 
consists of red, green, and violet, the green meeting the violet 
between the F and O lines. After violet light between H and 
K the sjjeclrum consists of red, green, and blue only, the blue 
ending midway between G and H. After orange light from D 
the spectrum consists of two colours only, viz blue and violet, 
the blue beginning at the i luies. After indigo light, the spec- 
trum consists of two Ga|ours< only, namely red and green, the 
green ending a little gPEind F After purple light, or after 
indigo light followed W red light, the spectrum consists of 
green only, from about D to F. After indigo light followed by 
green light, the spectrum consists of red only, and is visible 
from A to about the t lines. 

Dr. Reni du Bois-Reymund (Berlin) communicated for Prof 
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N Zunir an account of the construction and jierfonnances of a 
new ewometer. of which a working model was exhibited. 

Prof A B Macallum (Toronto) communicated for Dr F. 
H Scott (Toronto) some points in the micro-chemistry of nerve 
cells. The NissI granules are found to contain "organic” 
phosphorus as well as “ masked ” iron , they, therefore, probably 
consist in part at least of something which, like nuclear 
chromatin, is an iron-holding nucleo proteid 

Communications were also brought forward by Prof. Allen, 
Dr. Atwater, Dr Cohnheim, Prof Floresco, Dr Johansson, 
MissHuie, Dr S Frankel, Dr. Barnard, Prof Bohr, Dr Lauder 
Biunton, and others 

On Thursday, Au^st JS, the honoranr degree of D Sc. was 
conferred upon Prof Bowditch ( Harvard), Prof Golgi (Pavia), 
Prof KronTCker (Bern), Prof Kuhne (Heidelberg), and Prof 
Marey (Pans). The speeches delivered by the Public Orator in 
the Senate House on the occasion have already appeared in 
Nature (p 428) 

Among the members of the congress not actually contributing 
communications were the following Prof Frcdericq (Liige), 
Dr L Querton (Brussels), Dr. J H Cameron (Toronto), Prof 
Gordon (Toronto), Profs. Sandwith and Wilson (Cairo), Prof 
Dastre (Pans), Prof Doyon (Lyon), Prof Dubois (Lyon), Prof 
Jolyet (Bordeaux), Prof Lambert (Nancy), Prof Lortet (Lyon), 
Prof Morat (Lyon), Dr L Olivier (Pans), Prof. Weiss (Pans), 
Prof Edmger (Frankfort), Prof Garten (Leipzig), Prof Jaffc 
(Konigsberg), Prof Ktlhne (Hcidellierg), Dr K Mays (Heidel- 
berg), Prof Hans Meyer (Marburg), Dr V Uexkull (Heidel 
berg), Dr Anderson (Cambridge), Dr Brodie (London), Dr 
Edkms (London), Dr Elliot Smith (Cambndge), Dr Ewart 
(London), Prof Ganigee, F R S (Ijiusanne), Dr Garrod 
(London), Dr Gaskcll, F R S (Cambridge), Miss Greenwood 
(Cambndge), Dr Head (London), Dr Limnard Hill (Londonl, 
Dr. W Hunter (London), Prof. Kanthack (Cajpridge), Prof 
Leech (Manchester), Dr Pembrey (I-ondon), rrof Ringer 
F R S (London), Dr Shore (Cambridge), Prof Stirlitw (Man, 
Chester), Prof Stockman (Glasgow), Prof Einthoven (Leyden)- 
Prof Stokvis (Amsterdam), Dr Hankin (Agra), Prof Purse, 
(Dublin), Dr Treves (Turin), Prof Amaya (Tokio), Profr 
Mislawski (Kasan), Prof Wedenskii (St Petersburg), Prof 
Oehrwall (Upsalal, Prof Kocher (Bern), Prof Privos 
(Geneva), Prof Mclzner (Basle), Prof Sahli (Bern), Drt 
Billings (New York), Prof. Lombard (Ann Arbor, Michigan) 
Dr E Dupuy (Pans), Prof H C Wood (Philadelphia), Prof 
Wilson (Cairo), Prof. Fano (Florence), Prof Peters (Toronto), 
and Prof. Golgi ( Pavia) 


AZOTES 

Tme recent meeting of the American Assocution at Boston 
was one of the largest and most successful m the history of the 
Association, the attendance numbering nearly one thousand 
members, representing almost every State in the Union. More 
than four hundred papers were read and discussed in the various 
sections, and a large proportion of them were of a very high 
order The address of the retiring president, upon some points 
in theoretical chemistry, was referred to in last week's Nature 
Prof Putnam, the new president, also delivered an address, 
and the following addresses were given by the sectional 
presidenu — Secliop A (Mathematics and Astronomy), de 
velopment of astronomical photography. Prof E. E Barnard 
Section B (Physics), on the perception of light and colour. 
Prof. F. P Wiitman. Section C (Chemistry), the electric 
current in organic chemistry. Prof Smith Section E 

(Geology and Geography), glacial geology in America, Prof. II 
L. Fairchild. Section F (Zoology), a half-century of evolution 
with special reference to the effects of geological changes on 
animal life. Prof. A. S. Packard. Section G (Botany), the 
conception of species as affected by recent investigations on 
fungi, Prof W. G. Farlow. Section H (Anthropology), the 
advance of psychology. Prof. Cattell. Section I (Economic 
Science and Statistics), the historic method in economics, Mr 
Archibald Blue. The following oeScers were elected for the 
ensuing year — President ■ Mr. Edward Orton, President of 



September 15, 1898 


NA TURE 


487 


Ohio State University General Secretary Prof. F Bedell 
Secretary of the Council ’ Mr. Charles Baskerville Treasurer 
Prof. R S Woodward Vice-Presidents Section A, Prof 
Alexander MacParlane, Section B, Prof. Elihu Thomson; 
Section C, Prof F P. Venable , Section D, Prof. Storm Bull , 
Section E, Mr J F Whiteaves ; Section F, Prof. Simon U 
Gage ; Section G, Prof. Charles R Barnes ; Section H, Mr. 
Thomas Wilson ; Section I, Mr Marcus Benjamin Next 
year’s meeting will be held a‘1 Columbus, Ohio. 

IThe tenth Congress of Russian Naturalists and Physicians 
was opened at Kieff on September 3, with an attendance of 
nearly 1 500 members, under the presidency of Prof N A Bunge 
The presidents of the different sections were the following 
professors Mathematics, V P Krmakoff ; sub-sections of 
Mechanics, G K Susloff ; Astronomy, MTU Khand- 
rikoff ; Physics, N N Schiller , sub-section of Aeronautics, 
N. E. Zhukovsky; Chemistry, N. A Bunge, Mineralogy 
and Geology, K M Peofilaktoff , Botany, O K Baranetsky ; 
Zoology, N. V bobretsky , Anatom^, Physiology, and Medical 
Science, M A. Tikhomiroff, Geography and Anthropology, 
V B Antonovich , Agnculture, S M Bogdanoff ; and Hygiene, 
V. D Orloff Two papers were read at the first general 
meeting one by Prof Bugaeff, on the philosophical purports 
of mathematics , and the other by Prof Mendeleeff, on the 
oscillations of the balance 

Pkoi Koch, accompanied by several assistants, has gone to 
Italy for the purpose of continuing his researches on malaria 
The Italian university laboratories have been placed at his 
disposal by the (.lovernment, which will do everything to 
facilitate his work On leaving Italy he will proceed to Greece 
This first journey will be of a preliminary character, and will lie 
finished within three months. Afterwards he will visit the fever 
districts in East Africa, India, and New Guinea, and will lie 
absent there for about two years. The expenses of the ex 
jiedition will be defrayed by the German Government Colonial 
medical officers before going to the tropics will attend courses 
of instruction at the Institute for Infectious Diseases, in order to 
be trained in the diagnosis and treatment of tropical diseases 
under the special supervision of Prof. Koch and his assistants 

Prof Edward S Morse has been decorated by the Em- 
peror of Japan with the Order of the Third Class of the Rising 
Sun. The Order was accompanied by a diploma, the transla- 
tion of which IS as follows — “ His Majesty, the Emperor, has 
graciously been pleased to confer upon you this Order in recogni 
tion of your signal service while you were in the faculty of science 
in the Imperial University in Tokio, and also in opening in our 
country the way for zoological, ethnological, and anthropological 
science, and in establishing the insDtutions for the same ” 

AccoRDiNi: to Stienct, the New York Fisheries, Game and 
Forest Commission proposes to purchase about 50,000 acres of 
land in the Catskills. The Stale already owns some 56,212 
acres. The Commission reports that deer are rapidly increasing 
in the Catskills, it being estimated that the forty four animals 
turned loose about a year ago have increased to 150, and that 
there will be between 400 and 500 at the exj^tion of the five- 
year period dunng which their killing is prohibited. 

The Brittsh Medual Journal states that the second An- 
atomical Institute of the Berlin University has been reorganised, 
and IS in future to be called the "Anatomical Biological Instr- 
tute,” As will have been gathered from the name, the Insti- 
tute will be devoted to work on the borderland of anatomy and 
physiology. It has three departments— on; for histological- 
biological research, one for embryologtcal bigl^ical work, and 
one for compemtive anatomy, ^ j 
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The twenty fifth Congress of the German Socicl) of Public 
Hygiene is at the present time being held in Cologne Among 
the subjects announced for discussion are Imjierial legislation on 
the measures necessary for combating diseases dangerous to the 
communit), public hygiene in railway traffic, and regular super- 
vision of private living houses, and its organisation on the part 
of the aiithonties 

The Indiana (USA) State Board of Health has officially 
recommended cremation 

A BRON/F statue is to be erected in Philadelphia in memory 
of the late Dr William Pepper. 

The Department of Science and Art has received information, 
through tht foreign Office, that a horticultural exhibition will 
beheld at St Petersburg in May 1899 

A roMMlTlEK, consisting of Prof. Pickering, President 
Mendenhall and Prof Woodward, has been appointed by the 
Council of the American Association " to increase the efficiency 
of the Nasal Observatory ” 

Prof Lawreni e Bru.ner, of the University of Nebraska, 
IS making experiments to determine the methods th.it might be 
used to spread among American native species a locust disease 
studied by him in South Africa last year 

News of a late cuckoo has been received from Mrs F 
Hubbard, Kew On Thursday, September l, at 6am, and 
again on Saturday, September 3, at an earlier hour, Mrs 
Hubbard states that she heard a cuckoo repeating his summer 
call several times But she did not see the cuckoo 

For a long time the franklin Institute have been publishing 
the announcement that the Boyden premium of one thousand 
dollars would be awarded to " any resident of North America 
who shall determine by experiment whether all rays of light, 
and other physical rays, are or are not transmitted with the same 
velocity ” The problem has now been more specifically defined 
by the Board of Managers, ns follows —"Whether or not all 
rays m the spectrum known at the time the offer was made, 
namely, March 23, 1859, and comprised between the lowest 
frequency known thermal rays in the infra-red, and the highest 
frequency known rays in the ultra-violet, which, in the opinion 
of the Committee, lie between the approximate frequencies ol 
2 X 10'* double vibrations per second in the infra red, and 
8 X 10'* in the ultra violet, travel through free space with the 
same velocity ” 

At the recent meeting of the French Association for the 
Advancement of Science, the Section of Hygiene, at the 
suggestion of M Nicolas, passed a resolution pointing out that 
the conveyance of tuberculosis by inhalation is only one of the 
modes of infection, and that a larger part m the diffusion of the 
disease is played by contagion through the alimentary canal, as 
proved experimentally and clinically, and urging the necessity 
of taking adequate measures to ensure the sterilisation and harm 
Icssness of articles of food. The Section expressed the opinion 
that It IS desirable in addition to lake measures to suppress, or 
at least diminish, the causes of weakening of the constitution 
which make it fall an easy prey to the disease— overstrain, con- 
fined air, overcrowding, and unhealthiness of dwellings. In 
every dwelhng a suffiaent cubic space should be allowed in pro- 
poruon to the number of the inmates, and all apartments must 
be freely ventilated and exposed to the sunlight , it is alsO- 
necessary that low-built houses should be furnished with large 
courts to ensure perfect aeration. In this respect the English 
cottage system represents the ideal which should be aimed at 
The SecUon further urged that the widest possible publicity 
should be given to the modern doctrines as to the contagious 
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nature of tubeiculosu and its prophylaxis , this should be done 
by means of public lectures, and also by tha moral influence 
which medicU men can exercise in their own sphere. The 
curability of the disease should also be strongly insisted upon 

Thb occasions on which an original subscriber's copy of the 
complete set of John Gould's ornithological works comes under 
the hammer are exceedingly rare Last week, however, says 
the Atheniium, such a series occurred at the sale of the library 
of the late Edmund Coulthurst, of Streatham Lodge, Lower 
^treatbam, Of the fbijy foitr volumes, thirty-aix were bound in 
green morocco and the remainder were in parts. The series 
compri<!ed the following' “Birds of Australia,” and supple- 
ment J “ Birds of 'Europe,” “ Birds of Great Britain,” “ Mam- 
mals of Australia,” “ Troehilida:,” or humming-birds, with 
supplement, “Birds of the Himalayan Mountains.” mono- 
graphs of the Odontophorinne, or partridges of America, of the 
Kamphastidm, or family of toucans , of theTrogonido., or family 
of trogons ; and of the Macropodidie, or kangaroos , “ Birds of 
Asia," and the “Birds of New Guinea.” The prices of all 
these works at auction vary from time to lime, but during the 
past two or three seasons a set of ordinary copies (that is to say, 
not of the original subscribers’ edition) have realised an aggre- 
gate of rather more than 373/ The published price of a set, 
including second editions, is now about 670/ Mr Coultburst’s 
very fine set realised the total amount of 430/. 

Wf learn from LUtrature that a remarkable discovery has 
recently been made in Dumbartonshire on the shores of the 
nver Clyde — viz an undoubted crannog, or dwelling on piles. 
It IS about a mile east of Dumbarton Castle, is below high-water j 
mark, and about fifty yards from the river at low tide The 
circumference of the crannog is 184 feet The outer circle is 
composed of piles of oak, sharpened by stone axes at the lower 
end, and below the mud still quite fresh. The transverse beams 
and pavements ate of wood— willow, elder and oak, the smaller 
branches of fir, bitch and hazel, with btacken, moss and chips 
The refuse mound extends about twelve feet outside, and in this 
have been found the bones of stags, cows, sheep, S^c , together 
with evidences of fire, also numerous fire-stones, and a hone or 
whet-stone. Near the causeway a canoe, 37 feet long and 
48 inches beam, was found, hollowed out of a single oak tree. 
The credit of the discovery is due to Mr. W A. Donnelly, a 
local antiquary It is a unique discovery, because this is the 
first example of a crannog situated on tidal waters, and because 
only flint and bone implements have yet been discovered, which 
dates It back into the Neolithic Age 

' Thb Deutsche Seewsrte has published a sixteenth large 
quarto” volume (xxvi -h 193 pp. ) containing the results of 'meteor- 
ological observations of Germah and Dutdh ships for one-degree 
squares of the North AtUntic Ocean. The present volume 
embraces the atea knoiVn as the ten-degree sqMire, No. TiJ, and 
includes in a'tnbnlSr form all the Obietvatfons collected for a 
num!)nr of years betWeen Utttnde 3o*-4o?' N. and fio'-yo'' 'W. ' 
In this cise the whole of the observahdns Werfe madebn G«!num , 
ships, as there were no oAtch vessels In the district. The form 
adopted IS very convergent, ns other coaintnei can, if ^hey 
'chb^^ add (heif own 6tetvatfoiiSf%'' those noW'givett^-suld ■' 
tljui enhance 'tlie*Vahii' or^hd Visilts’’ This importaiit #brk 
forms part of a regular plaO, la which the SeewarUT uhdeftoofc 
CO diiOuss that pact of the North Atlantic lying between latitude { 
5(f and ao“, for eSch month of the year It adjoins the district 
of tbh nine troiHtlal ten-tlcgtee sqdares 'lying flietween latkude, 
ao° N, and 10* S., and toptitude iti° and 40* W.,'the dbeussion 
of Which w^ undertal^' by ',1j)e Meteoroldgicai Coaticli and 
pilled in the yeat twd. The datt afford trustworthy Infortov ■ 
Ajililhs of vtw^'’tiavtgiiiitg ihit 'oheaW, kM for thole I 
persons dealing with the 'physidal geography of the sea. ^ 
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An interesting note on the mtroduction of alumimum into 
India, as a sututitute for copper and brass in the manu&cture of 
cooking pots and other utensils, appears in Engtnttl^Hg. The 
initiative in the matter appears to have been taken by Prof. 
Chatteiton, of the Madras University, who, m November last, 
took with him from England a small quantity of aluminium, 
and commenced experiments with It at the metal-working classes 
of the School of Arts, Madras, of which he has the direction 
A little later a small factory was equipped, and the products 
were so favourably received that the output m the coarse of 
five months amounted to considerably over a ton per month. 
This result is somewhat surprising, in view of the intense con- 
servatism of the Indian peoples. Nevertheless, this latter 
feeUng, though it has not resented very actively a. change of 
material, is still strongly displayed, m so far as the forms and 
finish of these cooking vess^s are concerned The shapes of 
the new vessel must, to be acceptable, be exactly the same as 
the old, and the matter is somewhat complicated, os these 
traditional shapes differ m every district. Further, the vessels 
must be all hand-made, as drawn or spun work is disliked, iji 
spite of its greater cheapness An attempt to meet the riative 
wishes in this matter, whilst at the same time reducing the 
cost of the utensils, is now being made A drawing press is 
used to accomplish the imuol stages of the work, which is then 
finished by hand Some of the Indian workmen are said to be 
now very skilful in the use of the new material, and efforts are 
being made to establish similar factories elsewhere 

The Lancet gives the following particulars of the United 
States steamship, the Prelector, which, it Is stated, is the first 
vessel in the world to be equipped solely for the purpose of 
duinfection On the deck of the vessel, which is about 80 feet 
long, IS a structure fitted for bathrooms It is intended that 
soldiers shall come on board, take a bath, and give up their 
clothing, receiving new clothes m exchange The old clothing 
will then be taken below, thoroughly sterilised, and then returned 
to the owner. In the bow of the boat are a sulphur furnace^ 
combustion chambers, and a fan for disinfecting vessels In the 
middle are a sterilising chamber and a forinaldebyde generator 
A boiler and a water -heater are near the stern The sulphur 
furnace will be used for disinfecting vessels. The hatches of the 
vessel to be treated will be battened down, and piping carried 
from the Protector to the hold of the vessel. Through this 
tubing sulphur fumes will be pumped by the fan in the Protector 
Alt If drawn into and through the sulphur furnace, baffle-plates 
being so placed as to thoroughly nux air and sulphur fumes, a 
fiurly perfect combustion being thus obtained, 'The sterilising 
apparatus consists of a cylmder, a chamber, and an exhauster 
The chsunber is of iron, and though open at both ends it can be 
hermetically sealed. The exhauster consists of a steam jet for 
removing air from the chamber. I'he generator is a copper 
cylinder divided vertically Into two parts, a SteaSn coH hilng 
plated in eaeh part. The clothes to ^ sterilised are placed in 
the chamber, the air in which is removed by means' of the 
steam-jet exhauster. Fonnaline is placed in part of the genezator 
and steam admitted to the coil, ahd when sufficient heat has 
been thus applied to generate the required amMint of fonsial- 
dehyde gas the gas Is aflttiUted tdthe ehaaaber-'i A1 fhwend^of 
half an hour ammonia, placed in the other pars ^'the gepeiaSor 
and similarly heated, U admitted to the chiinber. 'Dus neutra- 
Bses the forinaldebyde, and the clothei are r^oved s^ fotumed 

tj|e ownepx 

Fkom Profi AugustO' Right we have seneivedr a. reprint lof 
hie descripdDn Of a new apparatua< for repMeauing , the n- 
eollitnll bf tw6 pettduluito oieUtationsin ftie ditai stseii^ Itile. 
One'Or'the 'twd pendutoM Hied odnliMa.'«ft« ie«iei^ 'SUig 
containing a cup filled with white sand, auspended by code, 
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and the length of this pendulum can be altered by rawing or 
lowering a sliding pieoc. Ttie second pendulum carries a 
table on which a piece of black paper is slowly drawn by 
clocksItoTk in a directidti pcrpe^icular to the plane of vibration, 
and the sand escaping ftom a hole in the cup of the upper 
pendulum traces out the vibration curves on the paper, the 
thickness of the line of sand being greatest where the motion 
is slowest and vice vena. By an electric arrangement the 
two pendulums can be started with any required difference of 
phase. The use of sand it not very convenient if the draw- 
ings are to be preserved, but they can be photographed, and 
the figures given by Prof. Righi show distinctly the variations 
of thickness of the sand with the speed. Prof Riglu’s paper 
forms the subject of a qommumcation to the Bologna Academy 
of Sciences 

OuK present knowledge of the theory of errors receives an 
interesting addition at the hands of M. Charles Lagrange in the 
form 6f a contribution to the Bulleim de fAcademu royale de 
Belgique (vol. xxxv part 6). Without going into details of a 
purely mathematical nature, certain of M Lagrange’s con- 
clusions appear sufficiently Important to be worth noticing In 
taking the arithmetic mean of a number of observations as the 
most probable vhlue 'of the observed quantity, common sense 
suggetts-that any observations differing very widely from the 
rest should be left out of count as being purely accidental, and 
thus likely to vitiate the result. But as it is impossible to draw 
the line from theoretical considerations between values retained 
and values omitted, any such omission would necessarily be 
unjustifiable This discrepancy between theory and common 
sense t», to a large extent, reconciled by M Lagrange’s “ theory 
of recurring means.” According to this theory, the weight \x> 
be assigned tc any observation is inversely proportional to the 
square of the error of' the observed value relative to the most 
probable value Taking, then, the arithmetic mean of a number 
of observations as a first approximation to the most probable 
nlH«*ieh*«»tdrs relatovc to thw mean determine the weights of 
Hif'TSVldtrt observations The weighted mean is then taken as 
a'SMbndapjJtOxim'atlort to the most probable value This mean I 
deteimtnes a fresh senes of weights to be assigned to the 
obKrvations by which a new weighted mean — the third 
approxiaaaliuo to the asost probable value — is found, and so 
OB td anywqiffred'de^ee of approximation. These successive 
meant ard called by M, Lagrange “ recurring means," and by 
their use the effects of sporadic errors are, to all practical 
purposes, eUminated, since die weight assigned to the corre- 
sponding observations soon becomes relatively small 

In the latter half of- jSej, » new fish hatchery, under the 
direction of the United States 'Fish Comraitsion, was established 
at a small place called Ten Pound Island in Massachusetts Bay, 
and 111 the dutumh of 1897 there were hatched and “planted” 
in the waters of the bay over 60,000,000 small cod fry. At the 
end of the ytax some 30^000,000 eggs were still in process of 
hatching. The number of eggt' -auccessfully hatched » much 
greniei in die earty than' in- the tatter half of the season, when 
only 54 Mr cent of tht eggs are successfotly hatched in propot- 
tifon to the , Fi;am theyuwrmr/ of the Society of Arts, 

we ieam that Sir D'. Colnaghi, H.M. Consul at Boston, says 
that men proficient in stripping a codfish of iu spawn are put on 
ilMaW°thh*<h <j Wl -ftlh l iig-henU which land their catch at Kitteiy, 
Malhbi'ia the 'proportion of one man to each boat As the fish 
aie,ii^ea alive ft^ th6 water, they are Inspected and, if snlt- 
•Ue/foi fbc pu)tpose, are stripped of their eggs, which are placed 
Uhd ferwssded to -Gloucester, Mossoehusetts. More or 
tCdli’ the'kgMROre' Ihjhred in transit, but it bM bsen, X>a the whote, 
Ishmd, where good 

inullsTn hatching have been obtained. Nature Is followed os 
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far as possible m the hatching process, the eggs being placed in 
perforated boxes ard sea water direct from the ocean being con- 
tinuously pumped through the boxes, so that the ttinperalure 
may be as nearly as possible the same as that of the ocean As 
soon as the eggs are hatched, the small fish are planted or 
released in the waters of Massachusetts Bay aad have to rely on 
themselves, the same as the fry spawned in the open ocean 
Ipswich Bay, Massachusetts, and the contiguous waters appear 
to be a favourite spawning ground for codfish, and the artificially- 
hatched fry, therefore, mingle with the many others of their kind 
and take the same chances in the struggle for existence There 
are, of course, no data on which to base any calculation as to 
the percentage of artificially-hatched fry which reach maturity, 
but the officers of the Fish Commission claim that the fish 
released by them arc hardier in proportion, the weaker ones 
having been sifted and the stronger alone planted As regards 
the success of the hatchery, it is proved that since the Fish 
Commission commenced operations the supply lias certainly 
increased Some years ago so few codfish were taken by the 
shore fishermen, that the fishery had become unrenmnerative, 
but at the present tune fish are fairly abundant, and the fishery 
gives employment to a good number of men, who themsehes 
admit that the hatchery operations have been successful After 
the codfish season is over, the officials turn their attention to 
lobster hatching, and the s-ame operations are gone through as 
with the codfish 

A NUMBER of interesting facts concermng illuminated buoys 
arc brought together in an article in the Ti/ues of September 6 
From this description it appears that Mr J. Pintsch was the 
first to successfully construct a buo) to show a light at night. 
The light is produced by gas, which is stored in a compressed 
state m the body of the buoy, and passed up to the burner 
through a small pi|)e controlled by an ingenious automatic I'egu- 
lator which causes the gas to be emitted at a low and uniform 
pressure Stored up in the buoy m a compressed stattf — the 
pressure being equivalent to that of about five atmospheres— 
and passing out very slowly, the gas will last some two or three 
months burning always by day and by night Coal gas cannot 
be used for this purpose because compression robs it of more 
than half of its illuminating power, while in the ease of oil gas 
the loss IS so slight that it is practically immaterial The light 
Itself IS surrounded by a small lenticular arrangement Intended 
to enhance the illuminating power, enclosed in a glass lantern 
fixed about eight or ten feet above the sea level, and in clear 
weather is visible five miles. At first it wa* found desiiaUe to 
use only a fixed light, but more recent experience has shown 
that it IS possible by suitajile mechanism to show a quick dash- 
ing light and an occulting light, thqse variations being extended 
by the use of coloured glass. 

Recognising the great value to navigation of lighted buoys 
which could be depended upon, the Elder Brethren of the 
Trinity Mouse (we learn from the article referred to in the 
foregoing note) have done much to eneoorlige the develop- 
ment of the system in this country by placing gaS-li^hted 
buoys at many important points In the channels at the entrances 
of the Thames, in the Solent, and elsewhere. These guides to 
navigation have also been establi^ed by the Scottish Lighthouse 
Board, the local authonUes for the Mersey, the Ciyd^ the Tees, 
the Ribblei King's Lynn, and tondiy other seaports, and now 
on the coasts Of the United Kingdom tMte art close opoB one 
hundred gas lighted bUoyt in pdsltron. In the Suez t^iial, |a 
Canadian and Australian wat^ these buoys are m use. fa 
America, idso, a censidetablci nuinbcr are employed. } bat the 
.United Statee Ughthouse Boofd has, also,- some cieetrieoity- 
Hfhted buoys m Gedney’s Channel approach to New Yoih. 
These buoytf are connected to each other and with the shore ^ 
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lubmurine cables, through which the electricity, generated on 
shore, is transmitted to the buoys In France the lighting of 
buoys by means of gas has been largely adopted of late years, 
the lighthouse authorities of that country having taken up the 
matter with their usual vigour, and placed such buoys in many 
parts of their coasts In Germany, Denmark, Russia, Holland, 
and Italy numerous gas-lighted buoys have replaced unlighted 
ones, and, in fact, the system is coming into use in all parts of 
the world It may truly be said that the development of this 
system of illuminated buoys is the most important improvement 
in our coast-marking arrangements that has taken place in the 
last five and twenty years 

Thb additions to the Zoological Society’s Gardens during the 
past week include a Chacma Baboon ( Cynottpkalus ponartus, 9 ) 
from South Africa, two Egyptian Geese (Chtnalepex agyptu 
a(us) from Africa, presented by Mr J E Matcham , eleven 
Long-eared Bats {P/e<oius aun/us), European, presented by 
Mr F Cane , a Stanley Chevrotain ( Tragulus stanltyanus, t ) 
from Java, presented by Miss Norah F L Briggs ; two Hawk- 
billed Turtles (Ckehne tmhneala) from the West Indies, pre- 
sented by Mr H Skinner , a Leopard (Fehs pardus) from 
Japan, a Kinkajou {CtrcoUples eaudtvelvulus, <J), two Spotted 
Cavies ( Cahgtnys paca), a Ring-tailed Coati (Nasua rufa), a 
Plumbeous Snake [Oxyrkepus daha) from South Ameriea, a 
Punctated Agouti [Dasyproeta punctata), six Spiny tailed 
Iguanas (Ctenosauia acanfkttta) from Central Amenca, a 
Ji'estive Amaron (.Ckrysa/it fesltva] from Guiana, a Nose-horned 
Viper (Bitis na\narnii) from West Africa, deposited ; a 
.Kinkajou {Ctreo/fptes caudivolvutus) from South Amenca, 
; purchased. 


OUR ASTRONOMICAL COLUMN 
COMBT Tempbl l86d?— A telegram from Kiel, dated 
September 14, tells us that Herr Pechuele discovered a comet 
on September 13, I5h 47 cm , at Copenhagen, having R.A 
6h lom 8s and Dec -h 8^ 40" Thu, as the telegra 

informs us, is probably Tempers comet of 1866 
Thb VARiArioN oi- Lautude at Toavo —In the Fubhea 
hoHS ef the Eartkguakt Invtsitmttan Commtittt (Nos I and 
II ), Mr, H Kimura gives a preliminary re^rt of his investiga- 
stion of the variation of latitude at the place of observation, 
namely Tokyo The first scries of observations extended from 
July 21, 1895, to June 26, 1896, and the second from September 
13, 1896, to September 25, 1^7. The instrument employed 
-was a WanschafPs zenith telescope of 81 mm. aperture and 
too cm focal length, and Talcott's method of observation was 
used. The climatic conditions at the station were not always 
rjuite favourable, but generally the weather was dry and clear in 


maximum occurred towards the end of November, and amounted 
to about 16" 83s, the following minimum being reached about 
the end of June l8ci6 As a break occurred in the observations 
at this penod, the exact time of occurrence cannot be accurately 

stated, but Its amount was 16" 51 approxii ' ' 

the next maximum cannot be gathered fi 
.latter is very flat at maximum ; lU value is about i6"'86c. The 
following minimum is sharply marked, and occurred about 
August 12, 1897, amounting to 16' '39 

l^en the whole subject of the variation of latitude comes to 
.be studied, these observauons should be found very useful. 

Motion of Stars in the Link of Sight — M. Deslondres 
contributes to the BulUhn of the Astronomical Society of France 

“^-jtember) a short ' ' ' 

s in the line c 
accompanies it by s( 

vsduable negatives. . 

spectrum of some terrestrial substance. Thus Capella, a solar 
star, IS compared chiefly with iron, calcium, manganese, &o., 
its radud velocity being deduced as •l-43‘8 kilometres per 
s s tod . The velocities of the components of $ Aurigge were 
fdWM to be -84-5 and -1-97 kilometres per second) while 
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Sinus and y Pegasi were observed to have velocities of -I- 18 ‘33 
and - 2 78 kilometres per second respectively. 

M Deslandres remarks that the observatories of Pans, 
Potsdam, and Pulkova are the only ones that are organised in a 
proper manner for this kind of work ; but the time will come 
when these stellar motions will be determined with the regularity 
of meridian observations at the present time. 

The August Meteors —The fall of meteors in August was 
greater than was anticipated, and was fortunately observed at a 
number of stations. In the Bulleltn dt la SoctJti Astrcmamique 
de Franct for September will be found several accounts of the 
observations made m France, notably those made at the 
fuvisy Observaton by M Antoniadi, and at Listrac by M. 
Henri Pineau In both of these accounts the observations 
have been plotted on star charts, and show well the abundance 
of the Perseids ; but, unfortunately, no mention is made of the 
deduced radiant point, so that we are unable to see whether any 
variation has occurred from the previously observed positions 

Drawings of the Mii.kv Way — We are asked to an 
nounce that a limited number of copies of Dr O Boeddicker's 
pictures of the Milky Way, lithographed by Mr. W. H 
Wesley, can now be obtained on payment of five shillings a set 
to defray postage and other expenses The drawings show the 
Milky Way from the North Pole to 10’ of South Declination, as 
seen by the unaided eye They were made by Dr Boeddicker, 
at the Earl of Rosse's Observatory, Birr Cutle, in the years 
1884-S9, and arc full of delicate detail Applications for 
copies should be sent to Mr. R. J. Sheppard, Stationer, Paisons- 
town, Ireland. 


THE AURORA OF SEPTEMBER 9 
'^HE evening of Friday, September 9, was characterised by an 
exceetiingly brilliant auroral display, which appears to have 
attracted considerable attention. Imm^iately after dark, about 
7 p.m , the mam arc was distinctly seen above the northern 
horizon, and as the sky gradually became less luminous, numerous 
streamers of varying brightness made their apMarance. At 
Kensington, where the ground lights were som^^^hat glaring, 
the mam arc appeared simple, and not made up of several 
parallel arches, as is often the case with bneht aurorse. Its extent 
would be about 60° m azimuth, the upper Rmit of the arch being 
alxittt 20° This was continuously very bright throughout the 
evemng, and the maximum bnghlness was very conspicuously 
"magnehc'' and not " geograpkteal " north The intensity, 
number, and extent of the streamers varied considerably, and in 
no case did any particular streamer persist more than about ten 
minutes At one time, about 8pm, two large streamers were 
noticed which extended much beyond the zenith, having a 
length of about 130°, and frequently the whole northern arc 
was bounded by radiating glows extending about 40* or 50°. 
No corona was seen dunng the display, but several times a set of 
large streamers, in breaking up, formed masses of luminous 
auroral clouds which were scattered on the whole celestul 
hemisphere. 

The only colour observed was pale violet, with, perhaps, a 
tii^ of green, but no trace of ruddiness was at any time visible 

The dark patches frequently seen in previous aurons bounding 
the northern horizon under the main arc were very distinct, and 
although resembling ordinary clouds in form, were evidently 
connected with the disturbance 

Oboervations with the spectroscope showed the greenish- 
yellow line with ease, and the spectrum was bright enough to 
exhibit several bands extending through the green blue and 
violet, a dark interval at the extreme violet end reminding one 
forcibly of the carbon bond spectrum at this region. Several 
attempts were made to photograph the spectrum, exposures of 
thirty minutes, i4 hours and 2} hours respectively being given, 
but no spectrum was visible on development. 

Several letters have reached us with reference to recent auroral 
displajis. Mr. D. Pidgeon, writing from Leatherhead, Surrey, 
says — “ There was a bright aurora here on the 7th, 9th and loth. 
The display on the 9th was magnificent, streamer after streamer 
shooting acrou the sky from 9 o’clock to lato. At a later 
hour the luminosity became localised in a long low arch, which 
stretched for many degrees east and west of north. Only stars 
of the first roi^itude could be seen at 10 o'clock in a quite 
clear sky, the light of which was such as to make readlim easy ” 
Mr W, F. Spear observed the display at Cncklewood, London, 
on September 9, at 8. 15, and he remarks with reference to it !*• 



September 15; 1898] 


NATURE 


491 


“ Except m extent and duration, the phenomenon diflered in 
a way from what I have frequently seen on clear cold even- 
ings when wintennjz m the north of Norway, beyond the Arctic 
circle ’’ Mr F C Constable observed the display at Fam- 
bridge Stabon, Essex, at 8 45 p.m. on Friday, September 9. 
He wntes — “ I saw two colourleu streamers of light running 
from a point to the west of north up nearly to the senith — one 
covered the north star, the other to the west. They disappeared 
in about a minute. _ This morning the Fambridge station-master 
told me that late in the evening of Fnday, about the same 
time, many streamers were seen, and the telegraph would not 
work, the bells ringing of themselves ” 

In connecbon with the recent display it is interesting to 
note that the unusually large spot which came over the eastern 
limb of the sun on Saturday, September 3, was on the central 
meridian of the sun’s disc on Friday the 9th, at about the time 
the aurora was at its maximum And still further, the automatic 
recording instrument for magnetic declination in the Physics 
Department at South Kensington showed n large disturbance the 
same evenmg From the photographic record it appears that 
the disturbance began about 7 30 p.m , and in 1$ minutes 
reached a value of 30' of arc , by 8 p m the declination was 
normal again, but immediately afterwards the needle travelled 
on in the opposite direction to the first displacement, and 
reached a second maximum eastwards about 815 By 8 30 the 
needle had again assumed its normal position, and no further 
disturbance, other than the usual diurnal one, has yet been 
recorded Thus the declination magnet was deflected over i" m 
the hour from 7 30-8 30 p m This leaves little doubt as to the 
definite connection between the position of the sjxjt on the solar 
disc, Iht magnetic vanation, and the aurora Confirmation of 
this observation will be found in the announcement made by Dr 
Chree, in our correspondence columns, that a conspicuous 
magnetic storm was recorded at the Kew Observatory while 
the aurora was in progress 

In addition to the (fisplays referred to in the foregoing, a very 
bright aurora was recorded by several observers on the previous 
Fnday evening, September 2, on which night the spot would be 
coming rountf the eastern limb, and a search back over the 
magnetic records for that evening shows that a disturbance was 
photographed then also With these two coincidences it will be 
interesting to see if a third aurora and another magnetic disturb 
ance accompany the passage of this large spot over the western 
limb, which will be some time during to clay, .September 15 

Accounts have been received from several parts of the kingdom 
of difficulties experienced m the transmission of telegraphic and 
telephonic measles on Friday last, and this is a well known 
sign of considerable magnetic disturbance. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

At the New Mexico Agricultural College and Experiment 
Station, Prof. C H. T. Townsend has been appointed bio-geo- 
grapher and systematic entomologist, E O Wooten professor of 
Mtany, and T. D. A Cockerell professor of entomology, m 
addition to being station entomologist 

The following appointments are announced • — T Proctor 
Hall to be professor of physics in Kansas City University; 
Robert B Owens, late of the University of Nebraska, to be 
professor of electrical engineering in McGill University, 
Montreal ; Dr. Mark V. Slingerland, of Cornell University, to 
be State entomologist for Npw York, m the place of the Ute Dr. 
J A. Lintner. 

DetaH-ED particulars with regard to the mode of entering 
the medical profession, the degrees and diplomas granted by the 
vanous universities and corporations, and the institutions where 
medical students are trained, are given in the educational 
number of the Brtttsh Mtdual Journal (August 27), and the 
students’ number of the Lanoet (September 3). These numbers 
should be seen by all studenu who are about to commence their 
medical studies, and by parents who contemplate entering their 
sons in the medical profession. Information as to schools of 

S ' oacy, medicine, dentistry, and veterinary-surgery will be 
in the Chemist and Druggist of September 3, and details 
as to the staff, curriculum, and fees, in ifhiversities, colI^p», 
and other institutions, are given in the Chemual Noust bf 
September 2. 
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SCIENTIFIC SERIALS. 

Symons’s Monthly Meteorological Magazine, August — British 
local meteorological publications. Thu is a useful list, referring 
mostly to the year 1897. “f books and pamphlets containing 
observations made in the Brituh Islands, and arranged according 
to counties Leaving out of consideration ofificiaT publications 
such as issued by the Meteorological Office on the part of the 
Government, or those emanating from private institutions, such 
as the Royal and Scottish Meteorological Societies, one is 
struck by the numerous independent stations at which attention 
u paid to the subject in question, some of which might advan- 
tageously connect themselves with the Central Office In the 
majority of counties the Medical Officers of Health publish 
valuable observations in their reports , in addition to these, we 
can only refer to a very few of the private organisations which 
publish observations for a number of stations. For Surrey and 
Kent, the Croydon Natural History Club prints daily rainfall 
values for about seventy stations. Similarly, in Hertfordshire, 
the Natural History Society publishes rainfall values for several 
stations, and there is also a county organisation in Northampton. 
In Norfolk, the Rev Canon Du Port has published monthly 
rainfall values at about forty stations for more than a quarter of 
a century The rainfall of Dorset has been discussed with great 
care by Mr H Storks Eaton, and tabulated results for many 
stations are published in Gloucester, Hereford, Lincolnshire 
(fifty stations), Nottingham, Lancashire, and many others — 
Results of meteorological observations at Camden square 
(N W London) for July for forty years, 1858-97 The highest 
maximum temperature for the period was 94° 6 (July 15, 1S81), 
and the mean of all the highest readings was 85" 2 ; this year 
the maximum for the month was 82' 9 The average rainfall is 
239 inches, the fall for July this year only amounted to 
I 09 inches 


Annalen der Physik und Chemie, No 7 —Questions con- 
cerning the motion of translation of the luminiferous ether, by 
W Wien If the ether is immovable, a thin plate possessing 
different radiating powers for heal rays on its two faces, could 
put Itself into motion by virtue of the difference of pressure on 
the two faces It is possible that the ether is carriM along by 
the earth, but not by bodies of small mass —The behaviour of 
kathode rays parallel to the electric force, by P Lenard When 
a beam of kathode rays is sent through a perforated condenser 
in the direction of the lines of electric force, its velocity is 
retarded, and it is more subject to deflection by a magnetic or 
electrostatic field — The dark kathode space, by A. Wehnelt 
The resistance of the dark space to electric discharge is con- 
siderable. When the discharge proceeds through the dark 
space only, it has a disruptive character, as if the dark space 
were a dielectric like paraffin oil This can be shown by 
introducing the anode into the dark space itself Waves proceed 
from the discharge tube, and may be placed in evidence by 
means of a coherer — Microscopic observations of coherers, by 
L Arons The author’s coherers were made by culling a fine 
line across a thin strip of tinfoil stuck on glass laying a little 
metallic powder across it, adding a drop of Canada balsam, 
and covenng with a cover glass The newly prepared coherers 
had an infinite resistance The impact of electric waves pro. 


:ed full contact, accompanied by a commotion of the^rticl 
I a play of sparks, as seen under the microscope — Electn 
c solution of platinum and gold, by M Margules. Platinu 
v ho Hiunivorl in arido nr caustic alkalis TiV sendinv tl 


ilkalis by sending the 
condary current from an induction coil through an electrolytic 
II with platinum electrodes. Gold is similarly dissolved, but 
1 solutions are vere sensitive to light — Theoretical derivation 
the constant of Dulong and Petit's law, by H Staigmtlller. 
lie derivation is based upon the assumption that the temper- 
ure of a solid is determined by the mean kinetic energy of the 


Memoirs of the St. Petersburg Society of Naturalists 
Zoolc^ and Physiology, vol xxviiu No 2 — Researches into 
the history of development of Cephalopoda ; and biological 
observations on Lamellibranchiata, the formation of pigment 
in Mytihis, and the autotomy of the syphons in Solen and 
Sotecurtus, by V. A. Fausseck. A detailed work, 270 pages, 
with 8 plates and figures In the text — Vol. xxviii. No. 3. 
The changes of irritabiliM of a muscle under the influence of a 
direct current, by Prof. V, A. Kovalevsky (published in Comptes 
rendus). — Ornithological researches in the Government of 
Pskov, by K M. Deryughln. Based upon the author’s four 
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yean’ reiearchei and coUectioni, m alao upon the collectioni 
of Profs, ^udnyi and Kar^efT. The author distinguuhes 
between, the fauna of two great lakes, the fields (very poor), 
and the forML fegiun. Full lisfs of birds in these three regions 
are given.— On the wandering cells of the bowels of the Sea- 
urchins, by Prof. C Saint Hilaire A detailed work of 170 
pages, With 2 coloured plates (136 figures). Its importtnt con 
elusions, especially as regards the clear distinction between the 
mnular cells and the phagocyte cells, and the functions of the 
fyrrtier, are fully summed up by the author, in German 
BuUettn cU FAcadhnu dts StuMcts dc Si. P/itrsbaurg, Sep- 
tember 1897, tome vii. No. 3 . — On Auerbachite and the rock 
which contams it, by P. F.rem^eff (Russian). A closer study 
of thiSijnineral shows that it cannot be considered as a separate 
speaeSi or even as a variety or a pseudomorph of well-known 
minerals. — T)ie Oasteropods of the Baltic Lower Silurian, by 
Em»t Kol^yn (German) A detailed monograph, with forty-three 
woodcuts; ,1^ 1$, however, only a preliminary report on the 
author’s larger wor)( upon which he was engaged for the last 
ten years, Over 300 species are mentioned, ana more than one- 
halt of them are new 


SOC/STIES Af/D ACADEMIES 

Paris 

Academy of Sciences, September J.—M. Wolf in the 
chair —Observations on the planet Witt ( 18^, August 14), made 
at the Observatory of Algiers, by M. F. Sy Positions of the 
planet ate given for August 16, 17 and 18 — OiMcrvations 
on the same planet made at the ObMrvatory of Besan^on, by 
M. Gtuey. Measurements of the planet’s position on the 
nighu of August 17 to 30, and 25 to 27 are dven The 
planet is about the eleventh magnitude —On a siiicide of tung- 
sten, by M. E. Vigouroux A mixture of silicon and oxide of 
tungsten on heating m the electric furnace giv^ a crystalline 
moss containing the new sibcide, metallic tungsten, silica, and 
carbon silieide The tungsten is first removed bv making the 
ingot the positive pple m a 10 per cenf. solution of hydrochloric 
add, and passing an electric current. The cryitailine residue, 
after treating tueemively with regta, ammonia, hydro- 
fluoric acid, and‘piethylene iodide is the pure siiicide W,Si. 


by id' Ameghiho. An examination of the 
01 a sipaii terlinpf mammal, found by M Scalabrini in the 
neighbomhoed of Parana, leads to the conclusion that the form 
does not correspond with that of any known living or fossil 
mammal. The slyipe of the incisors, the separation of the 
mandibular branches, the widened form of the cranium, the 
anangement of the orbits suggest a form allied to the Leroundje ; 
but the oblique curve of the intermaxlllaries, as well as the general 
/acics, appears to sho^ affinine;; With the bats. Other features, 
amongst which maybe mcntiOiled the Complete obliteration of 
the naCsl opening, have not been met with either' in mammals 
or reptiles.— On the anatomical Structure of the stem Of the 
beet-root, by M. Georges Fron. The thickening of the stem 
iS produced, not by the fomratlota df generating layers as in the 
root, but by rtie displacement of one single generating layer 
towards the CxteHoT This Uyer, 'at first of normal OrWm, 
becotnel partly normal and partly pericyclic, and finalfy coro- 
pIetel3rBerj<Jychc.^On the toxicity oT Cobper sefts with regard 
to the Mrter Vegetables, by M Henri Coupin. Experiments 
wete tnkde bdth solutions ot various salts Of copper (bromide, 
chlOrid0,siil)fiiate,tteetate, hnd nitrafe7 tipoh young wheat plaata 
All the' salts studied Bad VeTy nearly the same tOxic power : a 
solutten of copper' salphate contiurJfig'only ‘6655 per cent of 
theVrittrsnflSciCtit ro prettent the germination of wheat, and 
hence the proposed SppMfcatlon of this salt fo kill noxious weeds 
is of very doataftil, advantage. -«The tafii of (he Oanbert 
(Dmidogn*^ hr'ii. finite Rb^re 
South 

Linnean 8ocle)or. July 38. — Mr., Henry Deane, Vice- 
^residenl, in TT ReviiiiTn of the Australian 

belpnging^to the sublanuiy Cryjderj^thtdu. 

of three are (b)wded pnsp^M referred by Mf. Kscoe to 
i and f^f genmMIM to forvfients are re-deKribed. 
Theie teroprehend a tott] of thirty-one apociAs which receive 
attention, fifteen of them being described as new.— Desenp- 
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species referable ti 


"oiumhetla {MilrtlSi), 


Ytuiiia (Ca^ta), and T^lhna (StrtgelU) ate described at 

Hab . — San Remo —Notes on tome Port Jackson planta By 
J H. Maiden and J H. Camfield. (al A well-marked VaiWiy 
(brevitfy/ts) of Sprtngeba ineamMa, Sm., is described (#) Tlie 
authors propose to restore Baitisui palu^sa, R.Br. (which had 
been reduced by Bentham to a variety of B. tnlegrtfoha) to the 
rank of a species — Revision of the genus Paroftts Part (U. 
By Rev. T Blackburn. In this paper the author takes W hand 
the species forming Group vi. or the classification promunded 
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THE FAUNA AND FLORA OF THE PAMIR 
Report on the Natural History Results of the Pamir 
Boundary Commission By A W. Alcock, M B , 
Surgeon Naturalist to the Commission With a List 
of the Plants, by J. F Duthie, BA, F L b , and a 
Notice of the Rock-specimens, by T H. Holland, 
ARCS.F.GS (Calcutta, 1898 ; 

F or this useful addition to our knowledge of the 
Pamir plateau we arc indebted to the enlightened 
policy of the Government of India, who, in attaching Mr 
Alcock as naturalist to the Commission despatched in 
1895 ‘o demarcate the boundary between Afghan and 
Russian territory, followed the course adopted on several 
previous occasions, as when the late Dr Stoliczka was 
sent as naturalist with the Yarkand mission m 1873-74, 
and when Dr J Anderson was added to the two ex- 
peditions to Yunnan in i868 and 1875 The Indian 
Government have added to the value of the observations 
made by publishing the results, which comprise a few 
general remarks on the fauna, flora and geology, and a 
descriptive list of the specimens obtained 
The Commission left the valley of Kashmir on June 
21, and retuined to it on October 12, so that the jomney 
occupied less than four months, whilst the time actually 
spent on the Pamir itself extended only from July 20 to 
•September 16 This, however, is probably the best time 
in the w hole year for zoological and botanical collecting 
at so high an elevation, and is certainly much better than 
April and May, when btoliczka's collections were made 
in the same region 

The results, as Mr Alcock points out, appear small, 
but this must be attributed to the poverty of the fauna 
and flora, every effort having been “ made to get together 
as complete and representative a collection as possible” 
bix mammals, 37 birds, 4 fishes, 10 butterflies, and a few 
miscellaneous invertebrates were obtained, besides 105 
phanerogamous and 10 cryptogamous plants Four 
more mapimals were seen, but no reptile nor batrachian 
was met with, despite careful search, and although 
specimens of both were obtained on the journey between 
Kashmir and the Pamir All the fishes, except one loach, 
belong to the curious group of carps (the Schizothoraiime 
of McClelland), with enlarged imbricate scales at the 
base of the anal fin This group appears to be peculiar 
to Central Asia. 

In the list of the animals obtained on the road between 
Kashmir and the Patnir, a very few forms with Indian 
affinities occur, for instance, a Trochalopterum among 
the birds, but still the great majonty arc Palsearctic 
species ; even three earthworms are identified by Mr. 
Beddard as European. The Pamir fauna and flora show 
no trace of Indian affinities, but pertain strictly to the 
Central Asiatic phase of the Palsearctic (or Holarctic) 
region.' At the same time, now that we know the fauna 
and flora of the Pamir plateau well, their most striking 
feature is the distinction shown from the animals and 
plants of Tibet There is no great dlffvence between 
the physical features of the two areas ; they are both 
from 12,000 to about 18,000 feet in height (the Tibetan 
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averaging rather the higher, but by not more than 2000 
feet), and the two are completely united by the table- 
land of Western Tibet Nevertheless very few of the 
animals or plants are identical, and the few that .are 
appear to be forms of very wide range. Nor is this all, 
for so far as the mammalia, the best known and most im- 
poitant gioup, are concerned, the fauna of the bleak, 
barren plateau of Tibet appears to be considerably more 
numerous than that of the rather less bleak Pamir, 
despite the well-known rich pasture lands of the latter 
Ihus, taking the Ungukates alone, only two species, 
Ovts poll, Marco Polo’s sheep, and Capra stbtrua, the 
Asi.itic ibex, are known from the Pamir , whilst in Tibet, 
the yak, Tibetan antelope {Pantholops), Tibetan gazelle, 
two if not three wild sheep {Ovis hodysont, O nahura, 
.ind probably O vtgnet), an ibex, and the kiang {L^uus 
/;c/zzzzi«ttj) occur, without t.iking into account Btidonas, 
two Species of Ceri’us and the musk deer, which are 
found in parts of the plateau The same difference is 
found in other mammalia , thus the golden marmot, 
Arctomys aureus, of the Pamir replaces A himalayanus 
and A robustus of Tibet, and Lepus tibetanus to the 
westward represents the 1. pulltpes and L bypsibius of 
the great E.istern plateau 

As .ilre.idy stated the two plateaus, the Pamir and 
Tibet, are continuous, and are not separated from each 
other by any distinct elevation or depression The cause 
of the marked difference in the fauna and flora needs 
explanation, and may not improbably be connected with 
the geological history of the two areas It has been 
already shown that the specialisation of the Tibetan 
mammalian fauna probably indicates isol.ition during the 
latter portion of the lertiary era, an isolation which can 
only be attributed to elevation. Whether it should be 
inferred that the elevation of the Pamir, which is believed 
to have been connected with the origin of the Himalayas, 
is of later geological date than that of Tibet, is a question 
that must be left to future geological explorers 

The geological observations in the present work are 
limited to petrological notes, the rocks found having 
been noted, and specimens brought away, which were 
examined by Mr Holland This proceeding, like the 
proverbial carrying away of a brick as a sample of a 
house, though apparently approved by high geological 
authorities, is extremely unsatisfactory, and it is to Mr 
Holland’s credit that he has been able to add one inter- 
esting fact, at all events, to previous observations This 
13 that certain rhyolites which are found on the Pamir 
arc precisely the rocks that might be expected as the 
volcanic representatives of Stohezka’s “Central Gneiss,” 
which Mr Holland agrees with General McMahon in 
regarding as intrusive This “Central Gneiss” forms 
the axis of the Himalayas and, as Stoliczka showed, it 
occupies an extensive area on the Pamir It is cunous 
that no allusion to Ur Stoliczka’s observations on the 
Pamir is to be found in Mr. Holland’s notes. 

In conclusion, it may be fairly stated that we are 
indebted to the Government of India and to Mr Alcock 
for a very useful addition to the facts hitherto known as to 
the distribution of .Asiatic animals and plants. Mr. 
Alcock acknowledges the assistance given by Mr. Finn 
in determining the birds collected, and by M de NicdviUe 
for the Lepidoptera. Mr Duthie, who supplies the liu 
Y 
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of plants, has adopted the admirable plan of giving under 
each species a brief note of its range, a most valuable 
addition in a paper of i^hich the importance is chiefly 
distributional The plates consist of photo-etchings well 
executed in the Survey of India Office, and represent 
Ashes, reptiles and crustaceans, the rock structure of a 
biotite granite, and a view of an 07-’/s poh skin on a wall 
of rough stones amongst small orchards The last is so 
good a plate, that it is impossible to help regretting that 
a more congenial background has not been selected 

W. T B. 


SOCIOLOGICAL SCIENCE 
Outlines of Sociology. By Lester F. Ward Pp xii 
-t- 301 (New York The Macmillan Company, 1898 ) 

M r. WARD’S little volume, with its clear thought and 
trenchant wnting on more than one topic of current 
interest, will be welcomed by all students of sociology It 
IS a reprint of twelve chapters formerly contributed by 
the author to the American Journal of Sociology during 
the years 1895 to 1897 In the Arst six lectures, which 
bear the general title “Social Philosophy,” Mr Ward 
discusses the old question of the proper position of 
sociology in a systematic classiAcation of the sciences 
The general philosophical position adopted is that of 
Comte, but the author very properly restores anthropology 
and psychology to their lawful position in the scheme of 
the sciences between biology and sociology, and insists 
with great force upon the very special dependence of 
sociological on psychological science The most interest- 
ing feature of this part of the book is Mr Ward’s able 
criticism of Mr Herbert Spencer’s favourite comparison 
of society to a huge biological organism Following the 
lead of Prof Huxley, he shows, by irresistible arguments, 
that it IS not the whole biological organism, but only the 
nervous system which really corresponds to a society, 
and further, that society in its present state is at best a 
“ very low form of organism.” 

“The most extreme socialist would shrink from the 
contemplation of any such absolutism as that exercised 
by the central ganglion of even the lowest of the recog- 
nised Metazoa In order to And a stage comparable to 
that occupied by society with respect to the central 
control of the functions of life, it is necessary to go down 
among the Protozoa and study those peculiar groups 
of creatures that live in colonies so adapted, that, while 
the individuals are free to act as they please within 
certain limits, they are still imperfectly bound together 
by protoplasmic threads to such an extent that they are 
in a measure subordinate to the mass thus combined, 
and really act as a unit or body.” 

When conscious co-operation of society, as a whole, for 
Its own welfare supersedes sporadic individual effort, and 
not before will there be a real parallelism between social 
institutions and the nervous structure of the higher 
animals. 

In the second part of the book, which is entitled 
“ Social Science,” Mr. Ward describes the gradual evo- 
lution of suA a higher form of social structure. Social 
institutions at Arst grow up unconsciously under the 
pressure of the mer%“ struggle for existence.” As intel- 
ligence progresses this stage of mere “ genesis ” passes 
into the higher stage, called by Mr. Ward “telesis", 
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unconscious growth gives place to the deliberate manu- 
facture of institutions by conscious purposive action. 
Hitherto such conscious creation of social institutions 
has been the work of a few exceptional individuals, but 
in a higher stage of evolution we may expect it to take 
the form of “ collective telesis,” i e the deliberate co- 
operation of the community as an organised whole in the 
work of social amelioration. 

Perhaps the most valuable part of Mr. Ward’s book is 
that in which he discusses the differences between mere 
unconscious growth and deliberate constructive activity 
It has been too much the fashion of sociologists in recent 
years to argue directly from biological analogies, forgetting 
that society is at least as much a machine as an organism, 
and that the presence in all but the lowest stages of 
social evolution of deliberate human purpose profoundly 
modiAes the whole character of the evolutionary process 
As Mr Ward pithily phrases it, “ the environment trans- 
forms the animal, but man transforms his environment,” 
a remark which has an obvious bearing upon the applica- 
tion of evolutionary principles to the problems of ethics 
Altogether the student who is not content with being told 
that society “ evolves,” but wishes to know how speciAcally 
social differs from merely biological evolution, will And 
Mr Ward’s last six chapters singularly luminous and 
suggestive The get-up and typography of the book are 
generally worthy of commend.ition, but there are some 
ugly misprints of classical names A E Twlor 


OUR BOOK SHELF 

A Text-book of Botany By Dr. E Strasburger, Dr 
Fritz Noll, Dr. H Schenck, Dr A F W Schimper ; 
translated from the German by H C Porter, Ph D. 
With 594 illustrations, in part coloured (London 
Macmillan and Co , Ltd , 1898 ) 

The “Text-book of Botany” issued from the famous 
institute at Bonn has met with such favour on the part 
of teachers and students, that it is a matter of surprise 
that the translation of it into English should have been 
so long deferred However it is certain to be ex- 
tensively used, as the subject is handled from a compre- 
hensive standpoint, and the authors have succeeded in 
hitting the happy mean between a too elementary and a 
too advanced treatment 

It IS the more to be regretted that, as it was passing 
through the press, the emendations and corrections 
which have some time ago appeared in the third 
German edition were not incorporated in the present 
volume, which seems based on the Arst edition in the 
original language It is, for example, surpnsing, and to 
a student confusing, to And elaborate Agures and de- 
scriptions of centrospheres in dicotyledonous cells on 
p. 61, when It IS known that the author of this part of the 
iKiok (Strasburger) has long ago abandoned his belief 
in their existence, and in the current German text 
expressly denies their presence in these plants. It may 
also be doubted whetner the book gains at all in value 
by the somewhat poor coloured illustrattons of certain 
examples of flowering plants, although in this the 
publishers are but following the original If, however, 
they could see their way to reduce the rather high price 
of the book at the expense of these really useless 
luxuries, both its own circulation and the tem^r of the 
purchaser would improve For it is not a little re- 
markable to And a work which in Germany can be 
bought for 7 marks, costing in its English dress 18s 
The book is intrinsically so good that it is to be hoped 
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that a more moderate price will place it within the 
means of many students who at present will certainly 
be debarred from possessing it, save through the 
intermediation of the second-hand bookseller 

AutomobtUs sur Ratls. By G Dumont Pp 184 
(Pans Gauthier-Villars et Fils Masson et C*' ) 
R^eulansatton du Mouvement dans Us Machines By 
L Lecornu Pp 217. (Pans Gauthier-Villars et 
Fils Masson etC‘°) 

THtst two \olumes lielong to the Encyclopedic scien 
tifique ties Aide Memoire, and, like most of the volumes 
in this series, they contain concise statements of the 
subjects with which they deal M Dumont examines 
the various systems of horseless traction in use He 
begins with steam motors, and then in successive short 
chapters describes compressed air motors, gas and oil 
motors, motors driven by carbon dioxide and by ammonia, 
cable traction, and electric motors The descriptions 
are not detailed enough to be entirely satisfactory, 
nevertheless the volume contains a useful survey of the 
condition and methods of automobile traction 

M Lecornu gives in his volume a detailed discussion 
of the motions of governors of indirect and direct action 
His treatment of the various problems involved, and his 
theorems on the conditions of equilibrium of different 
governors will interest students of the mathematics and 
mechanics of machinery 

A Poikct Dictionary of Hyittene By C T Kingzctt, 
PIC, and D Homfray, B Sc Pp 104 (London 
Bailliiire, Tindall, and Cox, 1898 ) 

This pocket-book is intended to be of assistance 
to medical and sanitary officers in their work, by pro- 
iidmg them with concise information upon subjects 
comprehended in the theory and practice of hygiene. 
The amount of information given is somewhat unequal, 
and we should haidly have thought it necessary to in- 
clude such definitions as “ Adipose, fatty Anhydrous, 
without water Cardiac, pertaining to the heart Caustic, 
any substance which destroys animal tissue Combus- 
tion, the process of burning Emanate, to issue or flow 
from Morbid, diseased or unwholesome,” &c Hertz’s 
name is spelt Hen, and Lenard is printed Leonard, in the 
description of Rontgen rays 

The Secret of the Pola By Henry Campion Pp 48 
(Birmingham White and Pike, Ltd , 1898 ) 

AmoN(^ the views advanced by the author in this booklet 
are the following —The earth is hollow— there is a 
hollow region large enough to hide the moon and to 
spare — the earth’s axis is hollow— it has two openings, 
one at each pole — meteoric swarms and ether are 
attracted through the axis at the south polar entrance, 
there producing the aurora australis, and after acting as 
fuel for the fire in the interior is shot out as a waste 
product at the north polar exit, where it produces the 
aurora borealis The character of the book is sufficiently 
indicated by these extracts, which need no comment. 

Wireless Teleyrafihy, popularly explained By Richard 
Kerr, F G .S Pp xv -(- iii. (London Seeley and 
Co., Ltd , 1898 ) 

Mr W H. Preece expresses his general approval of 
this little volume in a short preface ; but at the same 
time he mentions that he does not accept any respons- 
ibility for the controversial points raiseo. The author 
explains the principles and practice of telegraphy without 
intervening wires in words which will be found intelligible 
by readers unfamiliar with electrical terms. His descrip- 
tions possess, the merit of being popular m style, and 
the illustrations assist in brightening the text 
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LETTERS TO THE EDITOR 
The Editor doss not hold himself responsible for opinions ex- 
pressed by his correspondents Neither can he undertake 
to return, or to conespond with the writers of, rejected 
manuscripts intended for this or any other part of Nature 
No notice is taken of anonymous communications.} 

Chance or Vitalism. 

Prof Japp’s exceedingly interesting address on “ Stereo- 
chemistry and Vitalism” contains a direct challenge to those 
who, like myself, hold that we can at present only remain agnostic 
with regard to the problem of “ the [xissibility or impossibility 
of living matter originating from dead malter by a purely 
mechanical process ” Unfortunately the facts upon which he 
buses his view, that chemical compounds of one sided asyiiinietry 
cannot arise save under the influence of life, touch a field so 
much more familiar to him than to me, that it may seem pre- 
sumption on my part to make one or iwo suggestions drawn 
more directly from my own sphere of work Still, to ihe 
philosophical side of his reasoning I think Clifford, whom he 
challenges, might, perhaps, have been ready with some reply 
I would first state what, I think, stripped of technical language, 
and represented by the simplest cose, is Prof Japp’s standpoint 

(1) (^iticnlly active liquids are due to asymmetrical molecules 

(2) These asymmetrical molecules arise from the replacement 
m a symmetrical molecule of either a right hand or left-hand 
atom out of two cijual atoms which are images of each other 

(3) No optically active substance can be formed unless there 
be a selection of purely right handed or purely left handed atoms, 
or, at any rate, unless there be a sensible majority of one or of 
the other. 

(4) Some asymmetric solvents have a power of selectne 
action on optically inactive mixtures of right-handed and left 
handed Uoms, or, to use Ihe technic.il term, of two enantio 
morphs 

(J) No mechanical process (chemical or physical) could select 
a right handed tvs dislinguishcd from a left handed atom in a 
symmetrical molecule, and so produce an asymmetric com 
pound Any mechanical force which acts on a symmetrical 
molecule is as likely to affect one atom in a molecule as its 
image If I be the selecting of a right hand atom and II of 
a left hand atom, then, as Prof Japp puts it 

“The chances in f.tvour 01 these- Iwo evinls being equ.il, ibe 

Numlier of oc currences of event I 
Number of occurrences of event 11 
will, if we art dealing wilh an infinitely great number of mole 
cults, approximate to unity We therefore ulilatn a mixture, 
optically inactive by inter molecular compensation ” 

Now, putting on one side any objections to Prof Upps 
reasoning arising from the fact that it is based on a purely 
geometrical hyixjiliesis as to the constiluiion of molecules, which 
IS also merely oescnptive, for we can have no ultimale evidence 
of Us actuality' — I would draw attention to the fact thai ($) is 
an appeal to the doctrine of chance, and that Prof Japp tells 
us that the mechanual production of a left handed or right 
handed enantiomorph is an event like the tossing of a coin, of 
which the chances are precisely equal as to heads or tails Now 
if Prof Japp will loss twenty coins, ten heads and ten tails will 
undoubtedly be the most frequent result, I>ut there will be a 
variation about this mean result, and if he goes on tossing long 
enough he will ultimately come to an instance of twenty ticaiL 
or twenty tails alone Cases in which there 11 a preTOnderance 
of heads or tails of a very sensible kind will not be very in 
frequent I take it that it is only a majority of left- or right 
handed enanliomorphs which is required to produce an optically 
active substance What majority might lie ea.sily ascertained 
by delicate expenments on the rotatory power of mixtures of 
dextro- and laevo acids which are mirror-images of each other. 
Now, according to Prof Japp, chance is the factor at work m 
the production of optically inactive mixtures of right- and left- 
handed enantiomorphs. Hence, it may be in the course of 
indefinite ages, purely mechanical action must certainly have 
produced chemical compounds of one sided asymmetry with 
various degrees of rotatory power, due to the peater or less 

» Such aieometrUal hypothesU cannot give the dynamical explanation 
of rotatory polartsation raqutred by the physidit, and therefore the 
“eminent phyeicist “ quoted by Prof. Jam was, I venture to think, right m 
laytng that an explanation of rotatory polarlsaiion is sjill wanting. 
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frequency of the two cnantiomorphs We might even predict 
Uiat if a chemist were to spend his life in the preparation of 
innumerable and smallest physically sensible amounts of a 
normally racemoid substance, he would with fine enough 
apparatus ultimately be able to detect some amount of rotatory 
polarisation In nature, where 4 uring countless ages (and in 
the past probably much more actively than at present) inorganic 
actions and reactions have taken place without man's aiil, the 
production of chemical compounds of one sided asymmetry must, 
on Prof Japp's view of the relation of mechanical action to 
chance, undoubtedly have taken place Further, according to 
Prof Japp's fourth principle, we may look upon such asym 
metrical compounds when they have once arisen as “ breeders,” 
or endowed with a power of selecting their own kind of 
asymmetry from other racemoid substances Let us put this 
further statement on one side, however, and content ourselves 
solely with dissent from Prof Japp’s view expressed in the 

“But the chance synthesis of the simplest optically active 
compound from inorganic materials is absolutely inconceivable 
So also IS the separation of two crystallised enantiomurphs under 
purely symmetric conditions ” 

On the contrary, if the theory expounded by Prof Japp lie 
correct, the inorganic origin of optically active compoundsis not 
only conceivable, but it has a degree of proliability which, how 
ever small, might be calculnltcl when we know what is the 
minimum numner of molecules in a physically just sensible 
solution, and what is the majority of enantiomorphs of one 
kind which will give a just measurable amount of rotatory 
polarisation 

It will indeed be a great gain if Prof [anp’s address calls 
more attention to this exciting subject, and leads to further 
experiment and research Kari Pfsrson 


The Moon’s Course 

The annual course which the moon takes in company with 
the earth round the sun was to me a long time a great puzzle, 
as It IS to many others, until one day I demonstrateil it to 
myself by the simplest method Those who have some smaller 
ing of the heavenly bodies gcnttally fail in their attempt to 
draw the moon’s orbit , they find no explanation m popular 
works, and even in books written by well known authors the 
subject of the moon's motion is altogether ignored All that 
IS found IS a circle showing the moon’s phaces, and it is this 
circle which is fatal to the conception of the true orbit of the 
moon even very young readers see the impossibility of a dozen 
or thirteen circles surrounding the sun 

For myself, failing to hnd assistance in books, 1 readily 
solved the problem by a practical method I look a piece of 
wire and placed a cork on each end I then drew a line 
on the table and advanced one, which I called the earth, 
along the line ; the other cork necessarily followed it, and at 
the same time circulated round the earth m accordance with 
another force or motion given to it Beginning with the moon 
behind the earth and making it pass to the right, both advancing 
forward, the moon made a curve until it reached the front of 
the earth, and then the latter still advancing, took the moon 
with It , this came on us left side, and then making another 
curve on that side, again reached the front ; the two curves 
completing the orbit round the earth 

My object in writing at the present moment is, that when so 
many persons are spending their holidays at the sea-side and 
there is much talk of the tides together with the moon, I take 
the opportunity of demonstrating by a similar method the 
moon’s course on the sands. I make one person walk in a 
straight line, marking this with a stick, which he drags behind 
him, and I call htm the earth. I then place another person, 
the moon, at a given distance from the other, telling him to 
advance alio, and at the same Ume circulate round his companion 
Beginning behind, and taking the right hand, he goes forward, 
making a curve until he gets to the front, then passes to the 
left side and forms another curve just as in the other ex- 
penmenL The four murters of the moon ore in this manner 
seen, and if the seconcTperson continually faces the earth the 
moon’s monthly revolution is also completed. 

As these demonstrations are made on a plane, the expenment 
may also be shown in another way. I wind some wire thirteen 
times (the number of the lunar months) round a cylinder, and 
then take off the^coil thus made. I pull it out into a helix and 
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join the ends of the wire The course of the moon is showts 
in the spiral, although no correct proportions are attempted. 
This also gives some idea why the moon is sometimes seen on 
the horizon and sometimes at the zenith , the reason of which 
IS a great difficulty to young people, as they find nothing about 
It in their books, 

I make no pretence to be an astronomer or mathematician, 
and, indeed, it may be even a presumption to send this com 
munication to a scientific journal , but if those who can teach 
fail to do so in popular books, there is no other method for the 
umnitiiUed to do the best for themselves. Samuei Wilks. 

Crosveiior Street. 


The Aurora of September g 
This evening, at about three minutes past eight, on looking 
out towards the south-west, I was struck by the appearance of 
a shaft of white light stretching from that direction upwards 
towards a point 10" or 20" south of the zenith, and immediately 
on reaching open ground, whence a wide view was obtained, 
became aware that a fine display of aurora borealis was in pro 
gress The shaft of light successively appeared and disappeared 
at intervals of a few seconds, and each lime further eastwards, 
but each section was separated from the hst by a space of un- 
illuminatcd sky, as if there were regular spaces in the course of 
the beam incapable of being set aglow 'Very soon after pass- 
ing overhead the illumination became faint and disappeared 
eastwards, but now a strong glow appeared again near the 
horizon under a cloud south west by west, and this rapidly 
grew upwards, repeating th< phenomenon described in the first 
case This eatcurred at least eleven or twelve times with little 
variation, except that the shaft became bro.ider and more 
diffuse The glow near the horizon south tjffstwards was always 
lollowed by the iiassage of ihe light across the sky within i 
to inins , and each travelling beam was separated from 
the last by an interval of tj to 2 mins Meanwhile the 
sky north westwvrds showed v pale white steady auroral light, 
which was at first attributed to the remains of twilight, but 
which continued to increase till about 30, when it was 
sufficiently strong to east shadows and to show large print 
distinctly This illumination extended slowly upwards from the 
north until it covered a great part of the sky up to the zenith, 
and seemed to be due to the luminosity of the great sheet of 
citrus and cirrostratus which had covered the sky since 330 
p m , for It exactly imitated the distribution forms of the cloud 
which I had noted during the afternoon This cloud, unillum- 
inateil, did not appreciably obscure Ihe stars The lacun.e of 
dark intcrs|>aces, while the surrounding sky shone with pale 
light, resembled bands or puffs of dark smoke, but remained 
fixed m the same situation, .and altogether the phenomenon was 
strangely jiersistent, the only evident changes lieing a gradual 
shifting from north west to north-east, and at about 9 p m a 
rosy streak north-eastwards A little later fresh rays were 
shooting up from north-west by west, somewhat resembling 
those which an hour previously had emerged from south-west 
by west, but more steady and unbroken At 9 55 a faint light 
was still to be seen in a north westerly direction Two hours 
before this grand exhibition we had been able to gel a good 
view of the large spot on the sun, the intervening bank of 
cirriform cloud making his appearance ihrougli a telescopic more 
like that of the moon, I have not seen any authoritative 
statements o-s to interruption of telegraphic mess^es or other 
magnetic disturbances coincident with or preceding Ihe visible 
aurora, but no doubt some effect must have been observed 
Dunrozel, Haslemere, September 9 Rollo RussEli.. 


A White Sea. 

During the recent voyage of the P and O Co s.s /nt/ta to 
London I had an opportunity (owing to the kindness of Captain 
Worcester) of witnessing what seems to be a rare phenomenon. 
The commander had seen it two or three times in the course of 
his experience. No one else on board knew anything about it, 
and I should be glad of a reference to any detailed desen^ion. 

At I 30 a m. on the morning of August 22, m the Indian 
Ocean, the officer in charge saw ahead what seemed to be a low 
mut, and into which the vessel steamed. I was called about 
fifteen minutes later. 

The whole sea was milk-white, much more lummous than the 
clear, starry aky, and there was a very definite horizon. 
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There was no moon, the wind was south west and light — the 
end of the monsoon ; and although the sea was, as a matter of 
fact, breaking here and there, it appeared a calm white sheet, 
only disturbed by the displacement waves near the ship and a 
very occasional breaker elsewhere ; showing through it were 
occasional flashes of the ordinary brilliant phosphorescence It 
will therefore be seen that the luminosity of the “ while sea ” 
was rather less than that of a breaking wave with the same 
illumination A bucket of water drawn showed nothing 
unusual Samples with and without alcohol uere preserved 
A fireball was thrown overboard, and burnt on the surface of 
the water ; this was done in order to see if any fog or mist was 
present There was no indication of anything of the kind. 

On the port side of the ship is an aperture through which the 
Surplus water from the bath tanks is constantly ejected, slightly 
warmed This water, as it fell on to the sea, appeared much 
blacker than the sea, and floated for a few seconds as a black 
mass ; unfortunately, the same shoot is used for the ashes at 
times But the ejected water is quite white by daylight. 

The appearance of the sea last^ about an hour, then faded, 
then brightened again, and was quite bright at daylight, 
^ I S a m i so that it was seen throughout a distance of nearly 
fifty miles A slight recurrence was observed the following 
night, when the monsoon was blowing more strongly 
At 3 o'clock on the 22nd, in the m^t of the '* white sea,’’ 
the latitude was 10° 35' N and the longitude 63’ 25' E. ; the 
temperature of the air was 77' F , that of the water 77* F. 
Specific gravity of the water by ship's instrument No 1314 


I shall l>e glad Ir 

one interested . 

22 Cavendish Square, September 13 




Deep-Sea Dredging, and the Phosphorescence of 
Living Creatures, at Great Sea Depths 
May I call attention to this most interesting subject, upon 
which so little is known, and with reference to the exploration 
of the bottom of tropical seas , nothing ts kno^vn, though there 
IS htre a mine of natural history wealth probably of unexampled 
magnitude. In that interesting work on “The Depths of the 
Sea," by Sir Wyville Thomson, published more than twenty 
years ago, we get a glimpse of a hitherto unworked zixilogical 
province, which creates a desire to know more from the richness 
and beauty revealed, where it would be least expected 

He writes — “ We had a ^rgeous display of luminosity, 
coming down the Sound of Skye, while dredging in 100 
fathoms 

“ The I’avonanic came up, resplendent with a pale lilac phos 

C horescence, like the flame of cyanogen ^ — not scintillating, 
ut constant and sufficiently bright to make every poruon of a 
stem distincily visible, and the stems were a metre long, fhnged 
with hundreds of polyps ; and from the number of specimens 
brought up, we must have passed through a luminous forest of 

“ Among Echinoderms, Ophiacantha sptnulosa was one of the 
prevailing forms, and we were greatly struck with the brilliancy 
of Its phosphorescence Very young Ophiacantha shone very 
brightly also 

“At 344 fathoms, some of our hauls were taken late in the 
evening, and the tangles were sprinkled over with stars of the 
most brilliant uranium green The light was not constant, nor 
continuous all over the stars, but sometimes it struck out a line of 
fire all round the disc , flashing or glowing up to the centre ; 
then that would fade, and the whole five rays of Ophiacantha 
spinuiosa would light up at the ends, and spread the fire 
inwards 

“ At J57 to 584 fathoms, many of the animals dredged were 
most brilliantly phosphorescent In some places, nearly every 
thing brought up seemed to emit light, and the very mud itself 
was perfectly full of luminoui specks The Pinnatul*, Virgulariae, 
and Gorgomie, shone with a lambent white light, so bright that 
It showed quite distinctly the hour on a watch 
" The light from Ophiacantha spinuloia was a brilliant green, 
coruscating from the centre of the disc, now along one arm, now 
along another ; and vividly illuminating the whole outline of the 
star -fish." 

From a depth of 567 fathoms, a besutjful scarlet Urchin, 
Echinus microstoma, was obtained. In the year 1846 Keferstein 
mentions havmg seen in Stockholm a CrusUcean taken from the 
NO. 1 508, VOL. 58] 


depth of 1400 fathoms, of a bright colour In iSfiqand 1S70 
dredging was carried down to 2435 fathoms by H M ’s ship 
Porcupine, and the fact that there is an abundant and character- 
istic invertebrate fauna at that great depth was placed beyond 

Q uestion ; but the bottom of the deep sea that has been fairly 
redged, may still be reckoned by the square yard : while every 
haul of the dredge, hitherto used, has brought to light new and 
unfamiliar forms 

In the number of Natorf for June 30 of this year, there is a 
most interesting article on deep sea fishing by means of a trap, 
an illustration of which is given These traps are said to have 
been used at a depth of three thousand fathoms, with complete 
success. On one occasion a trap that had been lying on the 
bottom of the Mediterranean, at 700 fathoms depth, for twenty- 
four hours, brought up I rg8 fish, called Stmenchelys parasiticus. 
On another occasion, a new crab, one of the largest ever known, 
Gtryon affims, was brought up, and there were sixty-four 
specimens of it All this shows how much remains to be done 
m this province of natural history E L J Ridsdale 
Rotlingdean 


The Injection of Cocaine as a Remedy for Stings 

As no one has answered the question asked by Sir J F D 
Donnelly in your issue of September 8, will you allow me to 
say that the hypodermic injection of cocaine, or indeed its use 
in any form, is never quite free from risk As with most other 
drugs there is an clement of idiosyncrasy, which sometimes 
produces unexpected and unpleasant results I believe these 
occur more frequently, when the drug is injected, than when it is 
simply applied to the raucous membrane , and when they do 
occur, they are very alarming I know that some dentists have 
given up the practice of injecting cocaine into the gums before 
extraction on this account, and having been present once when 
It was done. I should not consent to it again What we have 
to remember with regard to the use of all powerful drugs is this, 
that a few individuals under all conditions, and nearly all under 
certain conditions, are siiecially susceptible to their action, and 
that we cannot determine a priori cither the individuals so 
predisposed, or the conditions which render susceptible those 
not specially predisposed These drugs must therefore be used 
with caution, and not be regarded as wholly innocuous. 

I should say the hypodermic injection of cocaine into the 
tongue IS undesirable, and only to be done if the pain is 
intense or the swelling such as to threaten life, in which case it 
would probably be useful I would add that so far as 1 know 
no solutions of coeainc keep well M D , Oxon 


THE GEOGRAPHY OF THE UNITED 
STATES^ 

T his volume completes the description of the North 
•American continent with the exception of Mexico , 
but, although an excellent account of the United States, 
It leaves North America itself still undescribed The 
general reader, of course, will not miss what he has not 
been trained to expect , and, if he leaves the conception of 
geography as a science capable of systematic study out 
of account, the professed geographer will find much valu- 
able material collected with discrimination and stated 
clearly and modestly Indeed, except for an implication 
on the first page that the United btates are m many 
respects more civilised than Canada, the English reader 
will find nothing to disturb his equanimity even in 
the account of the revolutionary war or the feats of 
the Alabama Mr Gannett writes always as a good 
American, but is ready to recognise the defects of his 
country when necessary, and careful to buttress all 
agreeable statements with statistics which more than 
prove them 

Of the arrangement of the matter it is impossible to 
speak with the same satisfaction The chapters do not 
flow in the natural sequence desirable in a literary work. 


i*'Sunford\ Compendium of Geography and travel (New Iwue) 
Norih \meT»ca Vol U ‘'The United Suica. By Henry (^anneu. Chief 
npher of the United StAtet Geological Survey Map« and IlluKcre' 
Pp XVI -h «66 (London Edward Stanfordi 1898 ) 
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nor are the subjects arranged in alphabetical order usual 
in a book for occasional reference It is a little of a 
shock to turn from mineral resources to population, from 
great cities to the native Indians, and from commerce to 
Alaska , even although each chapter in itself is excellent 
reading 

Mr. Gannett was evidently anxious to resist the tempt- 
ation of enlarging unduly upon his own special subject, 
and he has in our opinion gone to the opposite extreme, 
and lost an opfiortunity of showing how completely the 
structure of the country determned by its geology 
dominates the whole geography of the United States. 
The introductory chapter does contain a good deal of 
geology in relation to the configuration of the different 
natural regions, but the connecting links with the other 
distributions are wanting It would be better in a book 
intended primarily for the general English reader to 
translate the statistics so freely given into the usual 
British units of weight and money ; the “ short tons” for 
coal and “long tons ” for iron ore are puzzling, and make 



Fig t —The OiJtnt Cactus of the And Region 


comprison with other countries difficult Besides, it 
would greatly assist the clear conception of such statistics 
if they were expressed in round numbers 
Apart from these possibilities for improvement, the 
book contains nothing which we cannot heartily praise. 
The revision of the text is very thorough, and «e have 
not detected a single erratum 

Many of the topics are handled with surprising fresh- 
ness, and many interesting points are brought out, such 
as the changed manner of life of the hardy fishers of the 
New England coast, who have found an easy and profit- 
able calling as caterers for holiday-makers from the great 
cities The author discusses the whole question of 
Amencan cities, showing how the convenience of the 
rectangular plan has outweighed .esthetic considerations , 
and explaining the relative backwardness of the old 
cities of the east, compared with the new growths of 
the west, by the vast amount of capital locked up in such 
archaic conveniences as gas-works and horse or cable 
cars, while the untrammelled new municipalities can 
NO. I 508, VOL. 58] 


establish electric power-houses at once for all needs. So, 
too, he shows that no country in the world possesses so 
many ruined cities as the United States— not only the 
abodes of the early mound-builders and cliff-dwellers, but 
ruins of yesterday , mushroom towns that teemed with 
busy thousands in a year, and were abandoned in a month 
on the failure of a mine or of a company, leaving only 
“a history of disappointed hopes, of hardships and 
struggles ” 

The movements of population are well treated, and a 
map showing the areas where more than lo per cent of 
the population are foreign-bom, And those where more 
than 10 per cent of the population are of negro race, 
displays the interesting fact that the former occupies the 
whole north and west, the latter the whole south-east, 
leaving a narrow belt between the two areas The 
number of original statistical and physical maps is one of 
the most striking and satisfactory features of the book, 
and the illustrations also are admirably selected At a 
time when the United States are entering on a new era 



Fig 4 — Kulles in ihe Plaieau Region 


of their national life, the publication of so accurate and 
impartial an account of that great country by one of its 
own citizens is peculiarly appropriate, and deserves a 
cordial welcome Hui.H Robert Mill 


rj/£ BRITISH ASSOCIATION 

T he concluding meeting of the British Association 
was held on Wednesday, September 14 Sir 
William Crookes occupied the chair, and the Mayor of 
Bristol (Sir R H. Symes) and the High Sheriff were 
present, as well as the principal officers and members of 
the Association The following report of the meeting is 
from the Ttmes — 

The proceedings were opened by the announcement 
that the general committee had been able to pass grants 
to the amount of 1485/— an amount which was justified 
largely by the success of the present meeting. 

Sir Norman Lockyer proposed that the thanks of the 
Association be given to the Mayor, the High Sheriff, the 
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executive committee, and the local officers He said 
that the great success of the meeting was largely due to 
the efforts of those referred to in the resolution Never 
before in his experience of the Association had local 
effort led to such absolute smoothness in the working of 
the machine It was a pity that the work of the Associa- 
tion had been so hard as to prevent many members from 
seeing all the points of interest in this interesting city of 
Hiistol The magnificent educational establishments 
which crowded the city were themselves worthy of close 
attention, and at some future meeting the British Associa- 
tion might find Bnstol at the head of some great south- 
western University. 

Prof Schafer seconded the resolution 
Mr James Scott (of Toronto), on behalf of the Canadian 
members, expressed high appreciation of the welcome 
which had been accorded to them 

The resolution was then carried with much enthusiasm 
The Mayor of Bristol, Mr. Howell Davis (chairman 
of the executive committee), Mr Arrowsmith (local 
treasurer), and Mr Arthur Lee and Dr Bertram Rogers 
(local secretaries), each responded, Mr Arrowsmith ex- 
pressing his acknowledgments for the cheque for 120/ 
which had been given bv the Council of the Association 
towards the Colston Hall fund 

Prof Rucker next moved a comprehensive vote of 
thanks to all public bodies and private persons who had 
contributed to the success of the meeting He said that 
if the citizens of Bristol had not supported the local 
officers, the success of the meeting could not have been 
secured in so Urge a measure As President of the 
International Committee of the Magnetic Conference, 
lie was charged to convey the best thanks of the foreign 
members to the Association and to the local authorities 
for the extreme kindness of their reception 

Di (iladstone seconded the resolution, which was 
rained unanimously, the High Sheriff responding 

Sir John Evans moved <i cordial vote of thanks to Sir 
William Crookes, President, for his admirable address 
and for his conduct in the chair He prophesied, when 
introducing Sir William to the chair, that the Association 
would hear from him a remarkable address, and that 
prophecy had been amply justified One of the most 
valuable portions of that address was that in which 
public attention was called to the fact that there was in 
our atmosphere an inexhaustible supply of nitrogen, and 
that means should be discovered for employing that 
nitrogen to increase the produce of the earth Sir 
William Crookes had fulfilled with courtesy and dis- 
tinction all the many and various duties which the past 
week had imposed upon him, and the thanks of the 
Association were cordially due to him 
Prof Roberts Austen seconded the resolution, which 
was carried with enthusiasm 

Sir W Crookes, m responding, said that he felt like an 
electrical switch-board— for really he was only the trans- 
mitter and distributor of these thanks to those whose 
help had been so matenal He was especially grateful to 
the Mayor and Mayoress, whose hospitality had facili- 
tated his work so greatly , and he regarded as one of the 
highest compliments ever paid to him the invitation to 
the remarkable smoking-symposium of the previous 
Friday evening. As for the President’s office, the pace 
was getting too fast for human endurance ; and in a short 
time the British Association would, if the work were to 
be got through at all, have to elect a young athletic man 
of five-and-twenty instead of a man over three-score years 
and ten 

Prof Rucker announced that the number of tickets 
issued for the present meeting of the Association was 
2446 

This concluded the proceedings Th« next meeting will 
be held at Dover, and will commence on September 13, 
1899 
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SECTION D. 

ZOOLOGY. 

Oi-RNINC AnnREss by Prof W. F K Weldon, M A., 

F R S , President of the Section 
In attempting to choose the subject of the address with which 
custom obliges your president to trouble you, I felt that I should 
have the best hope of interesting you if I decided to speak to 
you on the subject most interesting to myself. I therefore pro- 
pose to discuss, as well as I can, the principal objections which 
are urged against the theory of Natural Selection, and to 
describe the way in which I think these objections may be met 
The theory of Natural Selection is a theory of the importance 
of differences between individual animals In the form in which 
Darwin stated it, the theory asserts that the smallest observable 
variation may affect an animal's chance of survival, and it 
further asserts that the magnitude of such variations, and the 
frequency with which they occur, is governed by the law of 

Three principal Directions are constantly brought forward 
against this theory 'The first is that the species of animats 
which we know fall inlo orderly series, and that purely for- 
tuitous variations cannot be supposed to afford opportunity for 
the selection of such orderly senes , so that manj persons 
feel that if the existing animals are the result of selection 
among the variable offspring of ancestral creatures, the vari- 
ations on which the process of Natural Selection had to act 
must have been produced by something which was not chance 
The second objection is that minute structural variations can- 
not m fact be supposed to affect the death rate $0 much as the 
theory requires that they should And it is especially urged 
that many of the characters, by which species are distinf^shed, 
appear to us so small and useless that they cannot be supposed 
to affect the chance of survival at all 
The third objection is that the process of evolution by Natural 
Selection is so slow that the time required for its operation is 
longer than the extreme limit of lime given by estimates of the 
age of the earth 

Now the first of these three objections, the objection to for- 
tuitous variation as the source ol matenal on which Natural 
Selection can act, is very largely due to a misunderstanding ot 
the meaning of words The meaning of the word Chance is so 
thoroughly misunderstood by a number of writers on evolution 
that I make no apology for asking you to consider what it 

Consider a case of an event which happens by chance Sup- 
pose I toss a penny, and let it fall on the table You will agree 
that the face of the (senny which looks upwards is determined by 
chance, and that with a symmetrical penny it is an even chance 
whether the “head" face or the “tail’^face lies uppermost 
For the moment, that is all one can say about the result Now 
compare this with the statements we can make about other 
moving bodies. Vou will find it stated, in any almanac, that 
there will be a total eclipse of the moon on December 37, and 
that the eclipse will become total at Greenwich at 10 57 p m , 
and I imagine you will all feel sure, on reading that statement, 
that when December 37 comes the eclipse will occur , and it 
will become total at 10 57 pm It will not become total at 
10 50 p m , and it will not w ait until 1 1 .0 p m \ ou will say, 
therefore, that eclipses of the moon do not occur by chance 
What IS the difference between these two events, of which we 
say that one happens by chance, and the other does not ? The 
difference is simply a difference oi degree in our knowledge of 
the conditions The laws of motion are as true of moving pence 
as they are of moving planets , but it happens that we know so 
much about the sun, and the earth, and the moon, that we know 
the circumstances which affect their relative positions very 
accurately indeed ; so that we can predict within less than a 
minute the time at which the shadow of the earth will next fall 
upon the moon 

But the result of tossing a penny depends upon a very large 
number of things which we do not know It depends on the 
shape and mass of the penny, its velocity and direction when it 
leaves one’s hand, its rate of rotation, the distance of one’s hand 
from the table, and so on If we knew all these things before 
tossing the penny, we should be able to predict in each case 
what the result would be, and we should cease to regard pitch 
and toss as a game of chance 

As it IS, all we know about these complicated conditions is 
that if we toss a penny for a number of times, the conditions 
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which give “ heads ” will occur about as often as the conditions 
which give “ tails ” 

If you examine any event which occurs by chance, you will 
find that the fortuitous character of its occurrence always 
depends upon our ignorance concerning it 

If we know so little about a group of events that we cannot 
predict the result of a single obKrvation. although we can pre- 
dict the result of a long series of observations, we say that 
these events occur by chance. And this statement seems to 
me to contain the best definition of chance that can be offered 

If we used the word chance in this sense, we see at once that 
our knowledge of animal variations is precisely knowledge of 
the kind referred to in our definition of chance. We know with 
some certainty the average characters of many species of animals t 
but we do not know exactly the character of the next individual 
of these species we may happen to look at So that in the 
present state of our knowledge it is d prtort certain that the great 
majority of animal variations should occur by chance, in the 
sense in which we have used the phrase , and I will show you 
in a moment illustrations of the fact that they do so occur. 

But before doing so, I would point out the difference between 
the sense in which we have used the word chance, and the sense 
in which It IS used by many objectors to the theory of Natural 
Selection Such epithets as bUnd, lawless, and the like, are 
constantly applied to chance ; and a kind of antithesis is estab- 
lished between events which happen by chance, and those 
which happen in obedience to natural laws In man^ (merman 
writings, especially, this antithesis between Zufalltgietl and 
Geseltmassigteit is strongly insisted upon, whenever organic 
variation is discussed. 

This view of chance is not supported hy experience , and in- 
deed, if It could be shown that any thing in human experience 
were absolutely lawless, if it could be shown that m any d^xirt- 
ment of nature similar conditions did not produce similar effects, 
the whole fabric of human knowledge would crumble into chaos, 
and all intellectual effort would be a profitless waste of time 
There is not the slightest reason to believe that anv such abso- 
lutely lawless phenomena do exist in nature , so that we need 
pay no further attention to the writers who assume that chance 
IS a lawless thing. 

But if chance is a perfectly orderly and regular phenomenon, 
then the question, whether animal variations occur by chance or 
not, can lie settled by direct observation I will now show you 
one or two examples of events which undoubtedly occur by 
chance, and then compare these with one or two cases of organic 
variation 

As events which occur by chance, I have taken the results 
of tossing twelve dice. My wife has spent some time during the 
last two months in tossing dice for you, and I will ask you to 
look at the resulu. 

Her first record gives the number of dice showing more than 
three points in each of 4096 throws of twelve dice There ore, 
of course, six numbers on each of the dice ; so that if all the 
dice were perfectly symmetrical and similar, the average number 
of dice with more than three points should be six in each throw 
of twelve But dice are not symmetrical and similar The 
points on the dice used were marked by little holes, scooped out 
of their faces , and the face with six such holes scooped out of 
It was opiposite to the face with only one such hole • so that the 
face with one point was heavier than the face with six points ; 
and therefore six was rather more likely to be uppermost than 
one In the same way, two was opposite five ; so that the five 
face was a little more likely to fall uppermost than the face with 
two points Therefore, it is a little more likely that you will 
throw four, five, or six, in throwing dice, than it is that you will 
throw one, two, or three 

Accordingly, the average number of dice, in these 4096 
throws, which had more than three points, was not six, but 

6-I-- 


Visb 


b show you that this excess of high points was due to tome 
permanent property of the dice, she threw these twelve dice 
another 4096 times ; and the average num^r of dice with more 
than three points was 6 139. A third senes of truls gave an 
average of 6 104, and a fourth gave an average of 6 1 10. 

You see that the difference between the highest and the lowest 
of these determinations is only aiiout one half per cent , so that 
the mean result of such a series of fortuitous events ean be 
determined with great accuracy 

And just as the mean of the whole series can be determined, 
so we can know with considerable accuracy how often any 


possible deviation from the average result will occur The degree 
of accuracy with which we can know this may be judged Irons 
Table I. 


Tablb I — Frequency with which Dice showing mote than three 
Feints were thrown in each of Four Senes of Trials, ther 
number of throws in each Senes being = 4096. 


Numticr of .Mom 
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You see that the results of the experiments agree fairly welb 
with one another, and differ from the results most probable Vvitb 
symmetrical dice, in the way which the structure of the actual’ 
dice would lead one to expect Throws which give seven, 
eight, or nine dice with more than three points occur too often, 
throws in which only two, three, or four dice have more than 
three points do not occur often enough You see then that each 
of these results is orderly and regular, and that the four results 
agree very fairly among themselvts, not only in the mean value 
of each of them, but in the magnitude and frequency of de- 
partures from the mean That they differ from the results which 
would prolvably be obtained with symmetrical and similar dice 
IS only to be expected, because the dice used are neither sym- 
metrical nor similar 

\ou notice that this table is very nearly symmetrical , the 
most freauent re4uU is that which lies in the middle of the senes 
of possible results , and the other frequencies would, with perfect 
dice, Ik distributed symmetrically on each side of it ; so that 
with perfe-ct dice one would be as likely to throw five dice out of 
twelve with more than three points as one would be to throw 
seven, and so on 

This symmetry in the distribution of the results is only found 
when the chance of the event occurring in one trial is even. 
The next table shows the result of 4096 throws of twelve dice. 


Table II. — Frequency of Sites in 4096 throws of Twelve Dice 


Number of sixes 

Most probable number with 
symmetrica) dice 

Number observed 

8 

058 

j 

7 

4 66 

7 

6 

27 18 

24 

5 

11643 

H5 

3 

iS!! 

796 


I2if44 

1181 

1 

1 102 56 

II4S 


459 5* 

447 


in which sixes only were counted. The chance against throwing 
SIX with any one of the dice is of course five to one i so that tn 
throwing twelve dice you are more likely to throw two sixes 
than to throw any other number But you see that the chance of 
throwing only one six is very much greater than the chance of 
throwing three ; the chance of throwing none is greater than 
the chance of throwing four, and while there is a chance of 
throwing five, six, or more, of course it is impossible to throw 
less than none at all ; so that the diagram is ail askew. You. 
see that this time, as before, the frequency with which any 
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number of iixes did actually occur was as near tu the icsult 1 of dislribiilion tif variations And the ^reat difficult) in apply- 

moit probably with perfect dice as the asymmetry of the actual j mg the law of chance to the treatment of other rases was, until 

dice allows one to expect ^ ! c^inte lately, that the way of expressing asymmetrical distribu 

These results will be enough to show you how absurd is the ' tions by a similar curve was unknown : so that there was no 

attitude which 80 many tvnlers have taken up towards chance 1 olwious way of determining whether these asymmetrical dis- 

when discussing animai variation The assertion that organic ' tribiilions obejed the law of chance or not 
variation occurs by chance 11 simply the assertion that it obeys The form of the curve, related to an asymmetrical distribution 
a law of the same kind as that which expresses the orderly series of chances, as the curve before you is related to s)mineliical 
of results we have just looked at.' dutributions, was first iinestigited by my friend and colleague- 

That II a matter which can be settled by direct observation Prof Karl Pearson In 1895 Prof Pearson published an 

But in order to express the law of chance in such a wa) that account of asymmetrical curses of this kind, and he showeil 

we can apply it to animal vanation, we must make use of a , the way in which these curses might be applied to practical 

trick which mathematicians have invented for that purpose ' statistics He illustrated his remarkable memoir by showing 
It IS a well-known proposition in prohability that the fre that several cases of organic variation could be easily lormulated 
qucncy with which one throws a given number of sixes in a by the method he described ami in this way he made it isissible 

series of trials wnh twelve dice is prc^rtioiial to the proper to apply the theory of chance to an enormous mass of material, 

term in the 'expansion of (i -t- 4 )*’. The values m ihis table ' which no one had pres lously tieen able to reduce to m orderly 
were calculated by expanding this expression But if I and intelligible form 

had wanted to show you the most proliable result of ex In this same memoir Prof. Pearson ile.alt with anolher 

perimcnts with too dice, I should not 
willingly have expanded 
labour would too 
Then^ again, aapjKoae we are given 
a number resalts, are 

how majny were uied, bow are 
we to the power to we 

since thi* depends 

on the ntubber 

Before applying the few of chance to 
variationa we directly 

measure fhe hlMnber 
cauaes (the^analogoe of number 
mtut some way 
this difficulty. 

the diagram 

(Fig 

The rectangles this are 

the vanous terms 
they the 

proMIe result of counting the number 
more than three points in 
a senes twelve The 

rectangles were deter- 
expanding you 

curve Is drawn 

the tops them The 
this curve is, you see, the same 
the general slope the 
rectangles | and the area any 

is bounded the sides 
rectangle is very nearly indeed the 
as the rectangle itself. 

The constants upon shape 

depends are easily 
quickly obtained from any series 
observations j So that you can easily 

and quickly see whether a set of ob- „ 

served phenomena obeys the symmetri- '"' ’ 

cal law of chance or not 

A good many characters of animals do vary m this symmetrical problem in the theory of chance, which ha.s special importance 

way ; and I show you one, which will always be historically m relation to biological statistics It has doubtless occurred to 

interesting, because it was one of the principal characters used many of you that the analogy between the complexity of the 
to illustrate Mr Gabon’s invaluable applications of the law of results obtained by tossing dice, and ihe complexity of events 

chance to biological problems. That is the case of human which determine the character of an animal body, is false in an 

stature The diagram (Fig 3) shows the stature of 35,878 important respect F or the events which determine the result ► 

American recruits , and you see that the frequency with which when we throw a dozen dice on the table, affect each of the dice- 

each stature occurs is very close indeed to that indicated by the separately t so that if we know that one of the dice shows nx 

curve So that variations In human stature do occur by chance, {loints, we have no more reason to suppose that anolher will 

and they occur in such a way that variation m either direction show six points than we had Iiefore looking at the first * But 

IS equally probable the events which determine the size or sha|ie of an organ in m 

In cases where a variation in either direction is equally likely animal are probably not independent in this waj Probably 

to occur, this symmetrical curve can be used to express the law when one event has happened, tending to increase the size of ii» 

arm or a leg in an embryo, it is more likely than it was before 
that other events will happen leading to increased size of thia 
arm or leg So that the chances of variation m the size of a 
I limb would be represented by a law similar to that which ex- 
I presses the result of throwing dice, but ditferent from it. They 
would more nearly resemble the result of drawing cards out of a 
pack Suppose you draw a card out of a pack It is an everv 
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1 It \n unfortunAte that 1 choAe dice ai instmmenu m thete experimcniH 
Dice are not only %eMih\y atymmetrt£0/, but any ordinary dice are senKibly 
dtistmilmr, ao that the mult meet probable with any aettml dice i% nor 
given by a aimple binomial expaneion The result iheoreticnlly roont probable 
lor tht actual dice um« 1 could not be determined without ver) careful measure* 

raquiaite accuracy All that the records show, as theyatandj is the amount 
of agreement between four successive observations of a fortuitous event 
3 The law Is oot| however, identical in the two cam « Me sm/pv 
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clianee whether you draw a red card or a black one. Suppose 
you draw a red card, and keep it The chance that your second 
card will be red is not so great as the chance that it will be 
black j because there are only twenty five red cards and twenty- 
six black cards left in the pack 

Now Prof Pearson has shown how to deal with cases of this 
kind also , and how to determine, from the results of statistical 
•observation, whether one is dealing wilh such eases or not 

I am no mathematician, and I do not dare even to praise the 
tnathemancal process by which this result was achieved I will 
■only say that it is experimentally justified by the fact that most 
■siatistjcs relating to organic variation are most accurately repre- 
sented by the curve of frequency which Prof. Pearson deduces 
for the case where the contributory causes are mutually inter- 
■dependent ' 

The first case of an asymmetrical distribution in animals which 
I ask you to look at is the frequency of variations in the size of 
part of the carapace of shore cralis The crabs measured were 
999 females from the Bay of Naples In this case the dixtribu 


series of deviations from the mean length of the antero-lateral 
margin is as definite a character of the crabs as the mean itself ; 
and in every generation a series of deviations from the mean is 
regularly produced, according to a law which we can learn if we 
choose to learn it 

Now suppose It became advantageous to the crabs, from some 
change in themselves or in their surroundings, that this part of 
their carapace should !« as long as possible Suppose the 
crabs in which it was shorter had a smaller chance of living, and 
of reproducing, than the crabs in which it was longer. 

Suppose that crabs in which this dimension is longest were as 
much more productive than those in which it was shortest, as 
the most prolific marriages are more fertile than the least 
prolific marriages among ourselves. Prof Pearson has pointed 
out that half the children born m England are the offspring of 
a quarter of the marriages If we suppose the productiveness 
among crabs to vary as much as it does among ourselves, only 
that in crabs the productiveness is greater, the greater the 
length of this bit of the carapace, then half of the next 
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tion of variations (see Fig. 3) is very nearly symmetrical, and in 
an account of these crabs which I wrote before Prof Pearson’s 
memoir was published, I treated them as symmetrical. The 
curve actually drawn on the diagram is one constructed Prof 
Pearson himself from the data given by my measurements of the 
crabs, and it fits the observations very sensibly better than the 
wmmetrical curve So that this dimension of a crab’s carapace 
•does vary by chance, but the chance of a given deviation from 
the mean length is not quite the same in both directions. 

Now, admitting for the moment that these differences in the 
length-of a part of the crab’s carapace can affect the crab’s 
chances of survival, you see that natural selection has abundant 
material on which to work The production of this regular 


uy a i.urv« oi rroi rearson s lype , uui in inis cns« the dineranca 
the two is to slight as low Ino^recioble for all practical purpoaea , 
*0 that Mr Cal(on*a practice and Prof Pearaon’a theory are alike Juatifted 
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generation of crabs will lie produced by that quarter of th' 
present generation in which the antero lateral margin is longest 
And as the offspring will inherit a large percentage of the 
parental character, the mean of the race may be sensibly raised 
in a single generation. 

This view of the possible effect of selection seems to have 
escaped the notice of those who consider that favourable van- 
aiions are of necessity rare, and likely to be swamped by inter 
crossing when they do occur You see that in this case there 
are a few individuals considerably different from the mean in 
either direction, and a very large number which differ from the 
mean a ItUk in either direction. If such deviation be associated 
with some advantage to the crabs, so that crabs which possess 
such abnormality ate more fertile than those which do not, it is 
a certainly that the mean character of the next generation will 
change, if only a little, in the direction advantageous to the 
race , and the opportunity for selective modification of this kind 
to occur in either direction is very nearly the same 
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batch of'two thousand examined i 
have a given number of Miillerian glands in ll 
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amount of possible change is greater ii 
the other 

Now let us pass on to another example 

Table III shows the variation m the number of [letaU in a 
race of buttercups studied 
by I’rof de Vnes N ou 


= I •" 


II 


999 female shore crabs from Naples number of petals IS five, ant 

that no buttercups w hates ei 

The distribution IS much more skew than in the case of the crabs, I have less than five jietals, though a considerable nuinlicr havt 
and you see again the very beautiful way in which Prof IVarson s more than five , and here again you see the way in which Prof 
curve expresses it. You see that the range of lariatiun is much | Pearson's formula fits the ohser 
greater on one side of the 


1 than on the other , 
and the selecliie destruction 
necessary in unUr lo raise 
the mean number of glands 
by one would be very different 


from the amount of desiruc 
tion necessary in order to 
lower the mean by one 
I'urlher, the mean number 
of glands in the«e pigs is ; 
the number which occurs 
oftenest, the “niodal ’num- 
ber as Prof Pearson calls 
It,’ IS three Now it is im 
possible to lower this num- 
ber till It IS less than o, so 
that It can only be diminished 
by three , but it is conceiv- 
able that It should be in 
creased by more than three 
So that the amount of se- 
lective destruction required 
in order to change either 
ir the modal cha- 


r of tl 


j pigs ir 
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You set that if this diagram (which i;. based on sery few 
specimens) really represents the law of variability in these 
buttercups, no amount of natural or other selection can produce 
a race with less than five petals out of them While it is con- 
ceivable that selection might quickly raise the normal number of 
petals, It could not dimmish it, unless the variability of the race 
should first change ‘ 

These examples, which are typical of others, must suffice to 
show the way in which the theory of Chance, as developed by 
f>rof Pearson, can express the facts of organic variation 

I think you will agree that they also show the importance 
of investigating these facts For of the four characters we have 
-examined, we have seen that two, namely human stature and 
the antero-lateral carapace length of Carttnus manas, vary so 
as to afford nearly equal material for selective modification In 
either direction , one character, the number of Muller’s elands in 
-swine, offers distmctly greater facility for selective modification 
in one direction than in the opposite direction ; and m the last 
character, the number of petals in a race of buttercups appears 
to offer scope for modification in one direction only, at least by 
selection in one generation 

Knowledge of this kind is of fundamental importance to the 
theory of Natural Selection You have seen that the new 
uieth^ given to us by Prof Pearson affords a means of express- 
ing such knowledge in a simple and intelligible form ; and I, at 
least, feel very strongly that it is the duty of students of animal 
ciolution to use the new and powerful engine which Prof. 
Pearson has provided, and to accumulate this kind of knowledge 
in a large number of cases 

I know that there are people who regard the mode of treat- 
tnent which I have tried to describe as merely a way of saying, 
with a pompous parade of arithmetic, something one knew 
bei^ore This criticism of Prof Pearson's work was actually 
made to me the other day by an eminent biologist, whose name 
I will not repeat If there be any here who hold such an opinion, 
1 would ask them to read Mr Francis (.lalton’s Essays on 
Heredity; where a simple and quite unexpected relation 
between parents and offspring is shown to be a direct con- 
seq^uence of the fact that they vary bj chance. This is the first 
«na the most sinking deduction from the mathematical iheor) 
of organic variation, but it is not the only one It is enough, 
huwev^ xo-abow that the new method is not only a simple 
meaas[<ii(4«^b»ig the facts of vanaiion, which facts very few 
people Ica^ before, but u is a powerful instrument of research, 
which oo^t to quickly and generally adopted by those who 
care for the problems of animal evolution. 

I think I have saul enough to convince you how entirely 
Prof Pearson's method promises to confirm the assertion that 
■organic variation obeys the law of chance. 

The other objections to Parwin’s theory are not so easily 
answered It ft said that small varullons cannot be supposed 
to affect an animal's chance of life or death , but few mrsoiu 
have taken any pains to find out in any given case whether the 
■death-rate It In ^ affected by small varuitions or not It is 
said that the process of Natural Selection is so slow that the age 
of the earth does not give time for u to operate, but I know of 
few cases tn which any attempt has been made to find out by 
actual observation how fast a species is really changing 

I can only attempt to discuss the importance of small vari- 
ations, and the rate of organic change, in the one case which I 
happen to know. The particular case I have mjaelf studied is 
the variation in the frontal breadth of Cart-mus manas • 

During the last six years my friend, Mr, Herlrert Thompson, 
and I have studied in sogae detail the state of this character in 
the small shore-crabs which swarm on the beach below the 
laboratory of the Marine Biological Association at Plymouth. 

I will show you that in those crabs small changes in the size 
■of the frontal breadth do, under certain circumstances, affect the 
death rate, and that the mean frontal breadth among this race 
of crabs !•, in fact, changing at a rate sufficiently rapid for all 
the rMuirements of a theory of evolution 

In Table IV you see three determinations of the mean frontal 
tirea'lih of these crabs, expressed in terms of the carapace-length 
taken as looo. You see that the mean breadth vanes very 
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rapidly with the length of the crab, so that it was necessary to 
determine it separately in small groups of crabs, such that the 
length of no two crabs in a group differed by more than a fifth 
of a millimetre The first column of the uble shows you the 
mean frontal breadth of twenty-five such groups, between lo and 
15 millimeties lo^, collected in 1893. These ciabp were 
measured by Mr Thompton. The second column sisat you 
the mean frontal breadth in twenty-five simila^roupa of crabs, 
collected in 18^^, and also measured by Mr. 'Tnompioa. Yon 
see that in eveiy case the mean breadth in a group of crabs 
collected in 189$ is less than it was in crabs of tlte «uae sue 
collected in 1893. The third column contains the result* so fitr 
as It IS yet obuined, of my own measurement of crabs collected 
this year It is very incomplete, because the 189} crmBs were 
collected in August and September, and I was anxious to com- 
pare them with crabs collected this year at the same season, so 
that there has not yet been time to measure the whole senes 
The meosuremenu sre suffScienC, however, to show ti^ the 
same kind of change has taken place duriiv the Ust thiw years 
as that observed by Mr Thomf^n in the interval betweeh 1803 
and 189s Making every allowance for the smaitiieM of the 
numbers so far measured this year, there is no doubt whatever 
that the mean frontal breadth of crabs from this piece of shore 
IS considerably less now than it was in 1895 amoi^ ciabs of the 


I’ABi E IV — Tit Mean Frental Breadth ratu »f Malt Carcinus 
mcenas from a particular Mch of beach tn Pfyufauth, tn 
the pears 1893, 189S, and 1898. 1 


i Moan frontal breadth in term* of carapace laaftb as tooo 
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These results all relate to malt crabs The change in female 
crabs during this time has been less than the change in male 
crabs, but it is, so far as my measurements at present permit 
me to speak, going on in the same direction as the change in 
male crabs. 

I think there can be no doubt, therefore, that the frontal 
breadth of these crabs is diminishing year by year at a rate 
which u very rapid, compared with the rate at which animal 
esolution IS commonly supposed to progress 

I will ask your patience for a little while longer, that I may 
tell you why I feel confident that this change u due to a selective 
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destruction, caused by certain lapidly changing conditions of 
nmouth Sound 

If you look at the chart, vou will see that Plymouth Sound is 
largely blocked up, and its communication with the sea is 
narrowed by a huge artificial breakwater, about a mite lung, so 
that the tidal currents enter it and leave It only by two openings 
This huge modern barrier has largely changed the physical 
conditions of the Sound. 

On either side of Plymouth itself a considerable estuary opens 
into the Sound, and each of these estuaries brings down water 
from the high granite moorlands, where there are rich demsits 
of china clay Those of you who know Dartmoor will re- 
member that m rainy weather a great deal of china clay is washed 
into the brooks and nvers, so that the water freouently looks 
white and opaque, like milk Much of this finely divided china 
clay ucarned down to the sea ; and one effect of the breakwater 
has been to increase the quantity of this fine silt which settles in 
the Sound itself, instead of being swept out by the scour of the 
tide and the waves of severe storms 

So that the quantity of fine mud on the shores and on the 
bottom of the Sound is greater than it used to be, and is 
constantly increasing 

But this is not all During the forty or fifty years which 
have gone by since the breakwater was completed, the towns 
on the shores have largely increased their population ; the great 
dockyard at Devonport has increased in size and in activity , 
and the ships which visit the Sound are larger and more 
numerous than they were Now the sewage and other refuse 
from these great and growing towns and dockyards, and from 
all these shius, is thrown into the Sound , so that while it is 
more difficult than it used to be for 
fine silt to be washed out of the 


divided china clay does kill crabs in such a way that those in 
which the frontal breadth is greatest die first, those in which it 
IS lest live longer The destruction is selective, and tends to 
lower the mean frontal breadth of the crabs subjected to its 
action It seemed to me that the finer the particles used in the 
experiments, that is to say, the more nearly they approached the 
fineness of the actual silt on the beach, the more selective their 

I therefore went down to the beach, where the crabs live, and 
looked at the silt there. This beach is made of moderately 
small pieces of mountain limestone, which are angular and little 
worn by water The pieces of limestone are covered at low tide 
with a thin layer of very fine mud, which is much finer than the 
china clay I had used in my expenments, and remains suspended 
in still water for some time Under these stones the crabs live, 
and the least disturbance of these stones raises a cloud of very 
hne mud m the pools of water under them By washing the 
stones of the beach m a bucket of sea water, 1 collected a 
quantity of this very fine mud, and used it in a fresh senes of 
experiments, precisely as I had before used china clay, and I 
obtained the same result The mean frontal breadth of the 
survivors was always smaller than the mean frontal breadth of 

I think, therefore, that Mr Thompson’s work, and my own, 
have demonstrated two facts almut these crabs , the first is that 
their mean frontal breadth is diminishing year by year at a 
measurable rate, which is more rapid in males than in females . 
the second is that this diminulinn in the frontal breadth occurs 
m the presence of a material, namely, fine mud, which is in. 
creasing in amount, and which can be shown experimentally to 


Sound, the quantity thrown into it 
IS much greater than it was, and is 
becoming greater every day 
It is well known that these changes 
in the physical conditions of the 
Sound have been accompanied by 
the disappearance of animals which 
used to live in it, but which arc 
now found only outside the area 
aflectcd by the breakwater 

These considerations induced me 
to try the experiment of keeping 
crabs in water containing fine mud 
in suspension, m order to see whether 
a selective destruction occurred 
under these circumstances or not 
bor this purpose, crabs were col- 
lected and placed in a large vessel 
of sea-water, m which a consider- 



able quantity of very fine china clay was suspended. The clay 
was prevented from settling by a slowly moving automatic 
agitator ; and the crabs were kept m under these conditions for 
various periods of time. At the end of each experiment the 
dead were separated from the living, and both were measured 
In every case in which this experiment was performed with 
china clay as fine as that brought down by the rivers, or nearly 
80, the crabs which died were on the whole distinctly broader 
than the crabs which lived through the expenment, so that a 
crab's chance of survival could be measured by its frontal 
breadth 

When the experiment was performed with coarser clay than 
this, the death-rate was smaller, and was not selective 

I will rapidly show you the reaults of one or two expenments 
The diagram (Fig S) shows the distribution of frontal breadths, 
about the average proper to their length, m 148 male crabs 
treated in one experiment. Of these crabs, 1 54 died during the 
expenment, and 94 survived. The distribution of frontal 
breadths m the survivors is shown by the lower curve in the 
diagram, and you see that the mean of the survivors is clearly 
below the mean of the original series, the mean of the dead 
being above the original mean. 

Two other cases, which are only examples of a series in my 
possession, show precisely the same thing ' 

These expenments seemed to me to show that very finely 

1 It ii unpoulble in this place to give a hill accoiirtt of ih* experiments 
referred to, and a multiplication of mere small scale diagrams seems useless, 
so that onlyona of those exhibited when the address was delivered is here 
reproduced. 


destroy broad-fronted crabs at a greater rate than crabs with 
narrower frontal mirgins 

I see no shadow of reason for refusing to believe that the 
action of mud upon the beach is the same as that m an experi- 
mental aquarium , and if we believe this, I see no escape from 
the conclusion that we have here a case of Natural Selection 
acting with great rapidity because of the rapidity with which 
the conditions of life are changing 

Now, if we suppose that mud on the beach has the same effect 
upon crabs as mud in an aquanum has, we must suppose that 
every lime this mud is stirred up iiy the water, a selective de- 
struction of crabs occurs, the broad fronted crabs being killed in 
greater proportion than the narrow-fronted crabs 

Therefore, if we could lake a number of young crabs, and 
protect them through a certain period of their growth from the 
action of this selective mud, the broad-fronted crabs ought to 
have as good a chance of life as the rest , and in consequence 
the prolectcil crabs should contain a larger pcrceniage of broad 
individuals than wild crabs of the same age , and the mean 
frontal breadth of such a protected population ought to be 
greater, after a little time, than the mean frontal breadth of 
wild crabs, m which the broad individuals are being constantly 
destroyed 

It is difficult to perform this experiment, because one cannot 
know the age ofa crab caught on the shore Gut so far as one can 
judge the age of a crab by Us length, I can show ^ou that the 
thing which ought to happen, on the hypothesis that such 
selective destruction is going oh, does actually happen. 

I bs>ab!ished an aiiparatus consisting of some hundreds of 
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numbered glass bottles, each bottle being provided with a con- 


bered bottle, until it had cast its shell The process of moulting 
involves no distortion of the carapace, which could affect the 
measurements concerned, and therefore each cast shell was care- 
fully measured The measurements of these shells were carefully 
compared with measurements of wild crabs of the same sire, and 
the mean frontal breadth of these shells was a little Uss than the 
mean breadth in wild crabs of corresponding length • 

After each crab had moulted, it was left in its bottle until it 
had grown and had hardened a new shell. It was then killed 
and measured, and the measurements obtained were compared 
with measurements of wild crabs of corresponding aire This 
time the captive crabs were unmistakably broader than wild 
crabs of their own sire, and there were a few of the protected 
crabs which were very remarkably broad The distribution of 
abnormalities before and after moulting is shown in Fig 6 

This Is precisely the result which we ought to have obtained, 
if the hypothesis suggested by the study of mud were true By 
protecting crabs through a period of their growth, we ought to 
raise the mean frontal breadth, and to obtain a greater per- 
centage of abnormally broad crabs, and that is what we have 

Of course, this experiment by itself is open to many objec- 
tions The estimate of age by sire is a dangerous proceeding, 
and It IS* difficult to exclude the possibility that confinement in 
a bottle may directly modify a crab during the critical period of i 





moulting, and so on. All these points would ha\e to be dis- 
cussed at greater length than }our patience would bear, before 
we could accept this experiment by itself as a proof that some 
selective agent exists on the shore, which is absent from the 
bottles. At the same time, the result of this experiment is 
exactly what we should expect to find if such a selective 
agent did exist, and so it is in complete harmony with the 
evidence already put before you 

Of course, if the observed change in frontal breadths is really 
the result of selection, we ought to tiy to show the process by 
which this selection is effected 

This process seems to be largely associated with the way in 
which Crabs filter the water entering their gill chambers The 
gills of a crab which has died dunng an experiment with china 
clay are covered wiih fine while mud, which is not found 
m the gills of the survivois In at least 90 per cent of the 
cases, this difference is veiy striking , and the same difference 
is found between the dead and the survivors in experiments 
with mud 

I think It can be shown that a narrow frontal breadth renders 
one part of the process of filtration of water more efficient 
than It IS m craM of greater frontal breadth 

I This was probably due to Ihe death rale di 
selective It waa very difficult to keep ihe 1 
deaths which occurred were in moat cases due 10 
bita of food, which bad not been removed 


climatisation beirg 
IS clean , and the 


craba « era kept In putitd water unlit a lari 
mean frontal breadth of the aurvivora was 
the mean frontal breadth of the dead 

NO. 1508, VOL. 58] 


It would take too long to go into that matter now, and I sbkll 
not attempt to do so I will only now ask you to consider one 
or two conclusions which seem to me to follow from what I have 
said. 

I hope I have convinced you that the law of chance enables 
one to express easily and simply the frequency of variations 
among animals , and I hope I have convinced you that the 
action of natural selection upon such fortuitious vanations can 
be experimentally measured, at least in the only case in which 
any one has attempted to measure it. I hope I have convinced 
you that the process of evolution is sometimes so rapid that it 
can be observed in the space of a very few years 

1 would urge upon you in concludon the necessity of ex- 
tending as widely as possible this kind of numerical study. 
The whole difficulty of the theory of Natural Selection is a 
quantitative difficulty It is the difficulty of believing that in 
any given case a small deviation from the mean character will 
be sufficiently useful or sufficiently harmful to matter That is 
a difficulty which can only be got rid of by determining in a 
number of cases how muen a given variation does matter ; and 
I hope I have shown you that such determination is possible, 
and if It be possible, it is our duty to make it. 

We ought to know numerically, in a large number of cases, 
how much variation is occurnng now in animals we ought to 
know numerically how much effect that variation has upon the 
death rate , and we ought to know numencally how much of 
such variation is inherited from generation to generation The 
labours of Mr Csalton and of I’rof Pearson have given us the 
means of obtaining this knowledge and I would urge upon you 
(he necessity of obtaining it For numerical knowledge of this 
kind IS the only ultimate test of the 
theory of Natural Selection, or of any 
other theory of any natural process 
whatever 

SECTION G 

MKCHAMLAL SCUM E 

Opening Address by Sir John 
WoihE Barry, K C B , LL.D , 
h K S , President of the 
Section. 

Apart from all the other considera- 
tions which so favourably affect this 
Congress, I think, so far as Section G 
IS concerned, that we are fortunate in 
meeting m this ancient city, which has 
so much of special interest for en 
gineers and for others interested m 
applied science 

(l) I propose, therefore, to say a few introductory words 
about Bristol and its neighbourhood from the point of view of 
this section of the Association, but it is far from my intention 
to either cnucise the past work of the Corporation m relation to 
their dock enterprises or to volunteer advice to them with re- 
spect to possible works of improvement. 

Bristol IS, at this moment, of great commercial importance, as 
indicated by the value of its imports and exports, and occupied 
an even more important relative position among British ports at 
a time when the ports of Liverpool, Glasgow, Cardiff, or South- 
ampton were almost, or altogether undeveloped. So far as 
Customs Revenue is concerned Bristol now stands third, and 
in regard to the gross value of her sea borne trade she is 
thirteenth among ports of the United Kingdom. 

It IS unnecessary, and it would be foreign to the objects of 
Section G, to attempt to trace the economic reasons which have 
caused the long continued importance of Bristol, or to account 
for the rapid growth of other ports more or less compettlive with 
her. All such causes ate to ix found, at least to a great extent, 
in considerations apart from the merely physical characteristics 
of the sea, river, or land at the various sites, as, for example, in 
propinquity to markets or centres of production, in situation 

relatively to population or to — 

or collective enterprise, 1 
administration. 

These circumstances have, in trnth, at least at much if not 
more influence in deteiniining the histoiy and prosperity of 
ports than what are teimed natural advantages of respective 
sites, by which I mean such matters at protection from winds 
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and cuirenu, depth of water in the port iuelf and in its ap 
proaches from the sen, the possession of soil adapted to the 
foundations of docks or quays, and ready access to suitable 
materials for cheap and efficient construction. 

While recognising; to the full the great advantages of such 
physical endowments in the development of a ^eat port, one 
cannot but remember that they form only part of the problem, 
and that the business of engineers is to modify and direct the 
great forces and characteristics of nature for the use and con- 
venience of mankind. We have, in fact, to make the best of a 
locahty which may or may not be promising in the first instance, 
and history shows us that there are few places which are hope- 
less for our purposes. Thus whil«, on the one hand, we see 
many harbours in this country which inherit from nature every 
feature to be desired for the establishment of a port, but which 
remain useless for that object, so, on the other hand, we find 
many of the great centres of trade established in situations 
which possessed no such advantages, and where almost 
everything has had to be supplied by painful exertion and 
great expenditure 

As examples of these facta, I may point to the remarkable 
progress of many commercial ports situated in localities which 
were originally the reverse of promising from an engineering 
point of view— to Glasgow, where twenty six millions sterling 
in value of exports and imports are annually dealt with in ships 
of the largest draught, though it is placed on a nver which only 
fifty years ago was nearly dry at low water for a distance of ten 
miles below the present docks— to Newcastle, with a present 
trade of t3j millions sterling, which within the memory of this 
generation was ^proached by a shallow river, entering a much- 
exposed part of the North Sea over a dangerous sand bar 
Sixty years ago the Tyne could only receive (and that only at 
high water) a small class of coasting vessels, whereas it is now 
navigable for deep draughtevl vessels for a distance of thirteen 
miles from the sea. The breakwaters also at Tynemouth, which 
have been constructed under great difficulties on a coast without 
a single natural encouraging characteristic, not only make a 
valuable harbour of refuge, but have, practically speaking, 
removed ihe external bar 

In a similar way, as evidence of the truth of my proposition, I 
might point to a multitude of other instances , to the great 
ducks of Buenos Ayres, which city, when I knew it twenty years 
ago, could not be approached wuhm seven or eight miles by 
sea going ships of fifteen or sixteen feet draught , to Calcutta, 
dependent on the dangerous navigation of the Hooghly, includ- 
ing the dreaded Janies and Mary shoals , to the creation of the 
port of Manchester, forty five miles fiom the sea, approached 
by a tide locked canal which has cost thirteen or fourteen 
millions of money m its construction , to the great recent de- 
velopments of Rouen, Dunkirk, Antwerp, and Amsterdam , to 
the improvements of the Danube and the Mississippi In all 
of these cases the natural characteristics of the localities were 
quite unsuited to the requirements of an advancing trade m 
modern vessels, but the inexorable demands of commercial 
shipping have created the supply, at the hands of engineers, of 
improvements and modifications of nature, which arc so large 
and important that, to an unprofessional eye, they might now 
almost appear, at least in some of the cases which I have 
mentioned, to be physical characteristics of the locality 

I think that we may safely 'say that trade will produce the 
required accommodation, and that accommodation m itself will 
not create or attract trade 

Bristol IS a case in point, and it is interesting to us at this 
meeting to note, however bnefly, some of the important works 
which have altered and are ajtering its capacity as a port. At 
the end of last century Bristol and its capabilities were, as they 
have been almost ever since, the battlefield of avil engineers, 
and we know that reports and projects were made by most of 
the men who were then recognised as authorities. The diversion 
of the nver Avon and the construction of the floating harbour of 
Bnitol, which were carried out under the advice of William 
Jessop in the years from 1804 to 1809, were boldly conceived 
and ably executed. The result of the diversion of the Avon by I 
means of what is still known as the New Cut enabled the old 
course of the nver to be made into a floating harbour of about 
71 acres, of which 57 acres are available for vessels of consider- I 
able site The total cost seems to have been about 600,000/ 
Though the greatest draught of water in fha floating harbonr 1 
(some 20 feet) and the dimensions of the original locks (150 feet I 
long and 36 feet wide) may appear to us at the close of the 
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nineteenth century somewhat insignificant, they were, no doubt, 
up to the estimate requirements of that day, and I think we 
can recognise in Jessopt work the impress of a great mind 

The (jumbeiland Basin was deepened and improved, and the 
lock accommodation was increased by Brunei in 1850 by the 
construction of a lock, 3J0 feet long and 62 feet wide, and 
again by Howard in 1871, who mode another lock, 350 feet 
long, 62 feet wide, with 23 feet of water at high water of neap 
tides. This is the present limitation of the access of shipping 
to the town docks, and though we realise its insufficiency for 
modem vessels, we can appreciate the energy of those who 
have gone before us, and who found the funds for or designed 
works which have for so many years well fulfilled their purpose 

The approach to Bristol from the sea — that is to sap, from 
King Road in the Bristol Channel— is certainly unpromising for 
large ships, and indeed, when contemplate at low water, 
appears not a little forbidding Something has been done, and 
mqre is now in progress, towards straightening, deepening, 
buoying, and lighting the tortuous course of the Avon below 
Bristol More, no doubt, would have been undertaken in 
former years, if the great nse of tide in the river had not pro 
vided, at spring tides, a depth and width for navigation which 
were sufficient for practical purposes, until the size of moslern 
ships imperatively demanded increased facilities of approach I 
think It IS a remarkable thing that vessels of 30CO tons burden, 
320 feet in length, and drawing 26 feet of water, succeed m 
reaching Bristol, and that the trade in the heart of the city con- 
tinues to increase 

Those acquainted with the strong tides of the Avon, or with 
Its bends, which do not exceed m places a radius of 800 feet, 
and, lastly, with what might be the consequences of a long 
vessel grounding in a channel which has only a bottom width of 
100 feet, cannot but recognise the skill and nerve of the pilots 
in navigating large vessels from King Road to Bristol This is 
clone by night as well as by day, and so successfully that the 
rate of insurance for Bristol is no more than it is for Avonmouth 
or Portishead, the entrances of which are m the Severn, or than 
for many ports situated on the open sea 

We have similar examples of what can be done by the 
systematic development of pilotage skill m the Hooghly, the 
River Plate, the Yangise Kiang, the Mississippi, and other 
rivers where special men have been evolved, as it were, by the 
demand, and navigate with safely and success channels which 
are so full of dangers that they might well appear impracticable 
Experience, indeed, shows us that, given a trade and a depth of 
water rendering access possible, ships will make their way to 
ports through all kinds of difficulties and with a wonderfully 
smalt margin of water under their keels, reminding one of the 
boast of the Mississippi captain that he could take his steamer 
wherever the channel was a little damp 

To return, however, to Bnstol and the Avon ; in spite of all 
efforts to keep pace with trading requirements, the time arrived, 
in 186S, for Iproviding improved dock accommodation, which 
would avoid the navigation of the Avon, and at the same time 
afford deeper locks and more spacious quays than could be given 
in Bristol Itself The Avonmouth and Portishead docks accord 
ingly were built between 1868 and 1878, and acquired by the 
Corjioration in 1884 Both are fine works for their penod , but 
even in their case the rapid development of modern snipping has 
occasioned a demand for enlargements of the facilities which 
they afford. Accordingly, a matter which is again agitating 
Bnstol IS still further dock accommodation, and there has been 
a shmp contention whether this should be effected by what is 
implied m the somewhat barbarous word “dockising” the 
Avon, or by new docks at King Road Dockising implies the 
construction of a weir and locks at Avonmouth, so that the Avon 
would be impounded and make one sheet of water nearly six 
miles long to Bristol, the natural discharge of the river being 
provided for by outfall sluices, while the alternative of dockising 
the Avon is to be found m great additions to the docks either at 
Avonmouth or Portuhend. 

In the peaceful atmosphere of Section G, I will not enter 
upon the various aspects of these antagonistic proposals, and 
will merely say that I have no doubt that m some way Bristol 
will keep ahead of what is wanted, and that I wish the city and 
the engineer who may carry out any of the ideas which may be 
eventually adopted every success and satisfacUon in such 
important undertakings. 

(2) Leaving, then, for the present all local considerations, 
and seeing that a large port of my own work has lain in the 
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construction of new docks and in the alteration of old docks, I 
propose now to say a few words on uhat appear to me to be at 
present the salient pomts on these subjects in relation to the 
growth and the requirements of our merchant navy , 

In the first place one cannot but be struck with the great 
demands which have come with some suddenness on the present 
generation for increased dock and quay accommodation. The 
British people arc the chief earners of the world, and are 
indeed tnose “ that go down to the sea in ships, and occupy 
their business in great waters ” This can be appreciated when 
we consider that annually our over sea import roistered tonnage 
is thirty four millions, and our export regiatered tonnage is 
thirty eight millions Our coastwise traffic amounts to sixty 
three million Ions per annum, making together a tonnage to be 
dealt with of one hundred and thirty-five million tons. If we 
add to these figures the tonnage of vessels in ballast and the 
number of calls of those vessels in the coasting trade which touch 
nt several ports in the course of one voyage, we must add a 
further fifty five millions of tonnage, making a total of one 
hundred and ninety millions of tonnage using our ports yearly , 
and if we divide these figures by, say, three hundred days, to 
provide against more or less idle days, bad weather, and the 
like, we have the result of six hundred and thirty three thousand 
tons per diem entering and leaving our ports If we assume an 
average ship of three hundred registered tons, which is probably 
not far wrong, we have about two thousand one hundred trading 
vessels entering or leaving our ports daily — a flotilla of startling 
numbers. 

In truth, the magnitude of our mercantile navy, as compared 
with that of other countries, is astonishing We have ten and 
a half millions of tons, against a total of thirteen millions of tons 
belonging to all the other nations of the world, in which are in- 
cluded three millions of tons of steam vessels engaged in the lake 
and river traffic of the United States Descending to particulars, 
our merchant fleet is eleven and a half times that of France, 
seven times that of Germany, eighteen times that of Russia (in 
Furope), two and three-quarter limes that of the United States 
(inclusive of the craft on the great lakes), six and three quarter 
limes that of Norway, fourteen limes that of Italy, and fourteen 
times that of Spam Out of qwr total tonnage of ten and a half 
nullions, SIX and three quarter millions are steam vessels, and 
the propoitions m relation to the steam tonnage of the other 
countries above referred to are approximately the same 

Again, It IS mstiuciive to note how small a proportion of the 
trade of other countnes even including coasting traffic, is carried 
in ships belonging to the country in question Thus, whereas 
we as a nation convey in steamships 76 per cent of the aggregate 
tonnage of our own porls, only the following proportions of the 
total trade of other nations are carried by the shipping of each 
country in question — 


na°r* 

Germany 

Russia (in Europe) 
Norway 
Sweden 
Holland 

United States (over sea) 


about 30 per cent 

- 19 .. 

- 43 .. 

56 !! 

.. 29 

>, 26 „ 

IS .. 


I 

i 


Further, it is a recognised fact that a very large part of the 
balance of the above proportions is conveyed in British ships 
fretmenting the various foreign ports and acting, as I have said, 
as the ocean earners of the world. 

Thus in the best returns available I find that Bntish shipping 
conveys the following proportions of the over sea commerce of 
other countries — 


Italy 

Germany 

Holland 
United States 
France 


4gper« 


The experience of the Suer Canal again tells the same tale, 
for of the total tonna^ pasting through that international 
waterway 66 per cent. 11 British This is nearlj seven limes 
that of the shipping of the next largest coninbutor, which is 
Germany, and nine times that of France 
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This vast amount of carrying trade 11 in Bntish hands, be- 
cause we can do it cheaply at well as efficiently I believe that 
the whole of our commercial fleet is worked at a very narrow 
marmn of average profit, though in the aggregate it forms one 
of the most important factors in oar country’s position among 
the nations of the world 

We are often reminded of how greatly the value of our 
imports exceeds that of our exports .out we should not forget 
that the profit on the transport of both goes chiefly to the 
British nation as shipowners, in addition to the profit which is 
earned by them in tne carriage of merchandise from one foreign 
port to another 

What an important thing it thus is to the prosperity of this 
country, not merely that our own ports should oe convenient and 
adequate to all demands, but that our ship-builders should be 
able to keep pace with the demands of this huge transport 
traffic I We find in this connection that we add about half a 
million of tons of shipping annually to our remster, and that we 
lose about 2y),ooo tons annually by wrecli and by vesseK 
becoming old or obsolete, so that, as a matter of fact, the 
average annual increment of our mercantile navy for the past 
twelve years is about a quarter of a million of tons 

The remarkable development within recent years in the cheap- 
ness of steam navigation, the improved methods of building and 
t'ggtug "f sailing ships, and various economic causes nave 
rtsiilted in a large increase of the average sice of ship engaged 
in over sea voyages with a comparative diminution m tne number 
of the crews of each description of vessel Greater draught of 
water is consequently demanded, and as a better knowledge of 
ship building has indicated that the beam of ships can be con 
Hiderably increased without involving greater resistances, we 
may exjiect to see ships to increase not only in length and depth, 
but also m width. 

The largest steamer twenty years ago (rxceptinp of course the 
Great Eastern, which was a magnificent conception, though in 
advance of her time and its requirements) jgM, I believe, the 
CUy of fieritn, of 5500 tons burden Her length was 4S8 feit, 
and her draught and beam were 25 feet and 44 feet resi>ectively 
At Ibt present time the A'arer IVtI/icliii tier Crosse is 625 feet 
long, her Iieam is 66 feet, and her draught is 27 feet, and we 
know that these dimensions will scxin be exceeded 

A modern liner now being built will have a length of 704 
feet (or 24 feet longer than the Gieai Eastern) with a beam of 
68 feet and a draught of 28i feet The great steamers for the 
transport of cattle are 585 feet long, 64 feet beam, and 30 feet 
draught and upwards, carrying 14,000 tons of cargo Some of 
the large sailing vessels carry over 6000 tons dead weight and 
draw 28J feet Ships of war, though not so long as liners, 
have a beam of 75 feet with a draught of 31 feet, and though 
m the commercial marine wc need not perhaps anticipate any 
great further increase of draught of water, the demand for which 
is largely governed by what is available in foreign jxirts or 
riveis and in the Sue* canal, the fact that men-of war can, with 
due regard to economy of propulsion, be built with great width 
of beam in proportion to length, seems to indicate that we must 
lie prcpaicd in the future for a considerable increase of beam 
for cargo-carrying vessels 

We have further to note that, owing, no doubt, to the vast 
improvements of marine steam engines and boilers realising 
unlooked for economy in the combustion of coal, steam vesselft 
are supplanting all but the largest class of sailing vessels as 
carriers of commerce, almost as rapidly as they did forty or fifty 
years ago in the conveyance of pas^gert and as ships of war. 

In 1897, out of a total shipping trade (cargoes and ballast) 
dealt with in ships of all nations at the ports of the United 
Kingdom, amounting to ninely millions of tons, eighty one 
millions of tons, or 90 per cent , were conveyed by steam 
vessels; whereas, in 1885, out of a total of sixty four millions 
of tons, fifty millions of tons, or 78 jiier cent., were in steamers. 
If we lake, however, the tonnage of cargoes and ballast con- 
veyed to and from her own ports by Bntish ships only, we find 
that in 1897, out of a total of aixty-four milKons of tons, sixty- 
one millions of tons, or 95 per cent , were in steam vessels ; 
whereas, in 1885, but 85 per cent, of the total tonnage conveyed 
by British vessels was in steamships. 

Of the tonnage of vessels built in the United Kingdom in 
1885, 50 per cent were steamers, but in 1897 the proportion 
was 86 per cent ; and to sum up, we find that in the com- 
mercial fleet of the United Kingdom and Bntish Possessions, 
as between 1887 and 1897, tailing ships have dccieased 16 per 
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cent, in number and have, in spite of the building of a certain 
number of exceptionally large vessels, decreased 9 per cent in 
average sire ; while steamers have increased 23 f«r cent in 
numlxr and 16 per cent, in average size The total sailing 
tonnage has decreased in the same penod by 24 per cent , and 
the steam tonnage has increased by 36 per cent. 

The problems thus confronbng us, as results of the increased 
sue of all descriptions of over-sea steamships, require much con- 
sideration from an en^neenng point of view, and are further 
puzzling, and wilt connnue to puzzle, our financial authorities, 
without whose aid the engineer can do but little 

We ask. Where is all this expansion of requirements to stop, 
and how far are we lustihed in extending our view of the wants 
of the future from the contemplation of the conditions of the 
present and of what has occurred in the past ? This is un 
doubtedly a difficult question, and he would M a bold man who 
thought that we had reached finality in the size of ships 
Bound up with this consideration are not merely matters of first 
cost of the accommodation to be provided, but also of the 
anniuil expenses in working and maintenance, not only of the 
docks themselves, but in what is perhaps of more importance, 
VIZ the preservation of sufficiently deep and wide approaches 

Apart from length, depth, and beam, the midship cross section 
of modern cargo ships has altered completely of late years, and 
IS now nearly as rectangular in shape as a packing case, except- 
ing only that at the bilges the sides and floor are joined by a 
curve of small radius The keel has almost disap^arcd, and 
bilge keels are often added The result of these alterations of 
shape in the ordinary hulls of trading ships is that the sills and 
sides of many locks and entrances are now unsuited to what 
IS wanted, and consequently their original power of accommo- 
dating vessels is most seriously diminished 

Until lately it was generally considered that locks 600 feet 
long, fio feet wide, and 26 feet deep were sufficiently cairacious, 
with some margin for future wants , but I think we must now 
go further in length and depth, and not improbably to some 
extent in width We find that at Liverpixil the Dock Board 
have ordered vestibule basins to act as locks 1130 feet long and 
520 feet wide, with entrances too feet wide and 32 feet deep, 
and somewhat similar dimensions were talked of for the entrance 
lock of the recently proposed Windsor Dock at I'cnarth, which 
was intended to be 1000 feet long, too feet wide, and 34 feel 
deep at neap tides 

Again, a^rt from the question of locks and entrances, the 
older docks themselves arc beginning to be found too shallow 
and too narrow for modern vessels In docks which are deep 
enough at spring tides and too shallow at neap tides, and which 
are opened to the “tide of the day,” much may be done to 
improve the depth by systematic pumping, so as to keep the 
surface always at the level of high water of spring tides By 
this expedient, large areas of old docks may be to that extent 
modernised at the expense, perhaps, of new entrance locks ami 
the annual cost of pumping This latter yearly outgoing is not 
an important matter At Liverpool and Birkenhead 230 acres 
of nearly obsolete docks have b^n thus improved at a capital 
cost of about 96,000/. for pumping machinery' and an annual 
expenditure of 6000/ I am executing a similar improvement 
by pumping in one of the smaller docks on the Thames, and 
contemplate it on a larger scale at an important dock there, and 
also at Hull. 

The conditions of commerce now require also, in order to 
realise the necessary economy of transport, the greatest des- 
patch, for demurrage on the large and expensive modern steam 
vessels IS a most serious question. Thus there must now be no 
waiting for spring tides, or, if possible, for nse of tide on the 
day of arrival Every steamer expects to discharge her cargo 
on to the quay without waiting for much stacking, still less for 
trucks ; and under modem conditions dock work must be got 
through in one-third of the time which was considered proper 
ten or twelve years ago. From these reasons larger ^uays and 
warehouses, better railway approaches, improved sidings, and 
better machinery are all necessities, as well as deeper water and 
better approaches 

These demands have come on us, as I have said, not so much 
gradually as more or less suddenly, and the call for improved 
docks IS general, and, in my opinion, it wilt be continuing 

Liverpool last year undertook to spend nearly five millions 
on such works, and we know of very many important projects 
at other places. Taking the expenditure within the past decade, 
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and adding to it the authorised expenditure at Liverpool, at the 
great ports on the Bristol Channel, on the Thames, ai South- 
ampton, Hull, Middlesbrough, Hartlejxiol, Sunderland the 
Tyne and Its neighbourhood, at Grangemouth, the hifc Ports, 
at Glasgow, the Ayrshire Ports, the Cumberland and Lanca- 
shire Ports, and so round the British coasts to Preston, I roughly 
estimate an expenditure, either made dunng the past ten years 
or contemplated, of from 35 to 40 millions 

These are large figures, and we ask from whence will an 
adequate revenue come j for it is a more or less accepted fact 
that docks by themselves do not produce more than a very 
moderate return on their cost, though, of course, there may be 
exceptions to every rule Apart from the expenditure which 
has been undertaken much remains to be done, and the source 
of supply of the capital required is a highly important con- 
sideration. I venture to think on this point that we should 
learn to realise that under modern conditions docks should be 
considered largely in the light of being railway stations for 
goods and minerals and, in many cases, for passenger traffic 
Docks and quays, together with improved approaches from the 
sea, are, in fact, the means of bringing traffic to the railways 
(and, to a less degree, to the canals) of a country, and should 
lie looked upon as links in the chain of transport and inler- 
cummunicatiun 

They are certainly as necessary adjuncts of a railway, at least 
m our country and in respect of goods and minerals, as large 
stations and depots arc in all important towns 

The older view of our Parliament was that docks and railways 
should lie in different hands , but I much question whether this 
idea should now commend itself It is difficult, as I have said, 
for a dock enterprise St inding alone to make any considerable 
return on Us cost, and though it is true that c.ipilal can be 
found under ^.iran tees of an already developed trade by some 
of the p’eat Dock Trusts, such as at Liverpool or Glasgow, the 
return is but 1 modest one, and not such as is likely to tempt 
capitalists to new ventures in constructing or enlarpng many of 
the docks which stand in need of improvements 

On the other hand, a railway company which gets a fairly 
long lead for the gooiis to and from a dock can afford to look at 
the matter of expenditure on docks with some liberality We 
have conspicuous examples of great public benefit being affordtffl 
at Southampton and at Hull, where the docks have lately passed 
from the hands of financially weak companies dependent only 
on dock dues, to the ownership of powerful railway companies 
Similarly, several of the north-eastern ports besides Hull — the 
largi clocks at Grangemouth, Barry, I’enarih, Garston, Fleet- 
wood, and elsewhere- are further examples, amongst others, in 
which the revenue of railway companies has been spent on dock 
improvements with a spirit which would be otherwise unattain 
able A dock also must necessarily be nowadays almost wholly 
dependent for its efficient working on the beat understanding 
being maintained with the railway companies for the prompt 
and adequate provision of land transport, so that m that point 
of view also the two interests are one and should be rccognisevl 

III the consideration of the adnsability for concentration of 
ownership, there remain only the questions of safeguards against 
unfair treatment of competitive modes of transport, such as canal 
and road traffic, and provision against any improper results of 
monopoly of railway access These, I think, can be provided 
by Parliamentary enactment, either by insisting on adequate 
access under proper conditions for all within reach, or, in any 
case, of inadrauate facilities being accorded, by authorising the 
construction of other docks fn the hands of competing railway 
comjianies or of other aggrieved parties, with in such cases rail- 
way privilege*. With these safeguards the public could be 
efficiently protected, and, if this be so, I cannot but think that, 
(leteris faribui, the trading community will be better served by 
docks directly connected with railway companies than by 
separate existences and management On the one hand, I 
hope that those who administer the great railway undertakings 
will rcahse this commumty of interest, and, on the other, that 
Parliament will favour intimate financial relations between 
docks and railways, instead of more or less systematically dis- 
couraging such connection This question is one which is 
peculrarly interesting here at Bnstol, where the docks are in the 
hands of the Corporation, and where the railway companies 
carry the traffic, which, but for the docks, would be largely 
non-existent. 

(3) Leaving now the question of modern docks and shipping. 
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as to which, as I haic said, Bristol is interesting to engineers, 
there are one or two other matters of history which appeal 
to Section O m this locality In the first place, Bristol was 
the birthplace of the Great Western Railway I K Brunei, 
Its enmneer, had previously, by public competition, been 
selected to span the gorge at Clifton by a suspension bridge 
of the then almost unrivalled span of 702 feet Again, 
under the influence of Brunet, Bristol became the home of 
the pioneers of Transatlantic steamships, and the story of 
(he initiation of the enterpnse is thus told m the memoirs 
of his life In 1835, » small convivial meeting of some of 

the promoters of the Great Western Railway, some one said, 

" Our railway to Bristol will be one of the longest in England,” 
and Bninel exclaimed, “ Why not make it the longest line of 
communication m the world by connecting it with New York 
by a line of steamers ?” Out of this grew the Great IVesteru 
steamship, and the history of the enterprise and of its success is 
too well known, at least here, to require any allusion to the 
steps by which it was brought about Suffice it to say that, in 
spite of much discouragement, the Great Western — of the then 
unexampled sire of two thousand three hundred gross tons, and 
with engines of unparalleled \iower— was launched at Bristol in 
1837, and ran successful and regular voyages till l8s7> when 
she was broken up 

In Section G there are many who can appreciate the diffi- 
culties of such a new departure as the Great Western steamship, 
e\cn if they had been confined to the design and study of a 
sessel and engines of unprecedented sire , but it is not easy to 
realise the anxiety and trouble caused by the dictum of a man of 
science so nnisersally admired as Dr Lardner, at the meeting 
•of the British Association in this city in 1836, that the whole 
idea of ocean navigation on voyages as long as from Bristol 
to New 'S ork was at that epoch an abstract impossibility 

In these days of crilteisni of the past, often involving the re- 
habihtatii.in of individuals, it is interesting to note that Dr 
Lardner's part in condemning beforehand the construction of 
the Gseat U'estent steamship and the ideas on which she was 
designed has been of late years unduly minimised It has been 
said that all Dr Lardner meant was to express a pious doubt 
AS lo the commercial prospects of ocean navigation I have 
carefully read the l'roeeediiii;s of the time, and I am brought to 
the conclusion that his words and writings will admit of no such 
interpretation. Dr. I-ardner’s views, arrived at after calcula- 
tion and reasoning, were precisely expressed and boldly and 
honestly enunciated by him The words of the discussion here 
appear not to have been preserved, but in an eUlmrate article m 
a Quarterly Ket'iew in 1837, which is, I believe, admitted as 
having been written by Dr I,ardner, he said, "that in proportion 
as the capat ity of a vessel is increased, in the same ratio, or nearly 
So, must the mechanical power of the engines be enlarged and 
the consumption of coal augmented ” He based his views that 
success was impossible on principles which he supposed to be 
sound, but which were, in faet, assumptions— vu that the re 
sislance to the progress of a ship varied directly with her cap 
acity, that a certain number of tons of coal were required wr 
horse power for the voyage across the Atlantic, and that, this 
being so, enough fuel could not be earned in a ship, however 
large she might be made 

Brunei, on the other hand, contended that Dr. Lardner’s 
views were fundamentally erroneous ; fur that, whereas the 
capacity of a ship increased in the ratio of the cube of her 
dimensions, the resistance to her progress varied more nearly as 
the square Thus, by adopting a proper length, beam, and 
draught, a ship would not only carry coal for the journey to New 
York, but be commercially successful in respect of cargo and 
passengers. 

It IS interesting to note that 9 lbs of coal per indicated horse- 
power per hour (as compared with our present ij to 2 lbs ) was 
the approximate coal consumption which was more or less 
accepted by both sides in the controversies of 1836 and 1837. 

We know now that the resistances encountered by a ship are 
not merely dependent on her dimensions, but comprise wave- 
making at various speeds, bringing form and proportion of 
dimensions largely into the necessary calculations , but I vvant to 
point out that the line of divergence of the different views of 
Lardner and Brunei was sufficiently precise and quite cnicial. 
It IS true that Dr. Lardner, in later criticisms of 1837, re- 
treated somewhat from his position of 1836, introducing more 
of the commercial aipect of the case and stating that no steam 
veatil could make profitable voyages across the Atlantic, at 
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least until marine engines were immensely improved ; but, 
even so, it seems clear that the fundamental matter at issue in 
1836 and 1837. the iieriod of Dr Lardner’s active criticism, was 
the question of the resistances increasing in the same ratio as 
the capacity. The results of these ex cathedri statements by 
Dr Lardner about the Great Western, then in process of being 
built, must have caused great anxiety to the promoters and much 
preliminary distrust of the ship on the part of the public. They 
were, unquestionably, honestly atnved at, however much they 
were due to reasoning on unascertained premises, and this latter 
IS the reason for my venturing now to refer once more to them 
As a matter of fact, the ship started from Bristol in 1838, and 
.arrived at New York in fourteen days with 200 tons of coal in 
her bunkers. 

Let me remind you of another somewhat similar instance of 
the way in which the anxieties of engineers have been unnecs 
sarily increased and public alarm gratuitously, though honestly, 
aroused When the designs of the Forth Bridge— of which the 
nation, and indeed the world, is proud— had been adopted both 
by the Railway Companies who were to find the capital and by 
Parliament, a must distinguished man of science — the then 
Astronomer Royal— came to the conclusion that the engineers 
had neglected certain laws which he enunciated respecting the 
resisting power of long struts to buckling, and that the bridge 
ought not to be constructed, as he considered that, to use his 
own words, “we may reasonably expect the destruction of the 
Forth Bridge m a lighter gale than that which destroyed the Taj 
Bridge ” All this was stated no doubt from a strong view of 
public duty, in a letter to a public newspaper, though subse 
quently and frankly withdrawn If the bases of his calculations 
were right, the conclusion might have l>een correct , but the 
fact was, that there was no foundation worthy of the name for 
the reasoning Again, another distinguished mathematician 
publicly criticised the Forth Bridge with equal vigour, basing 
his views that it was fundamentally incorrect on another set of 
equally erroneous a.ssumptions, maintaining again that it should 
not be permitted, because he proved by reasoning on those 
assumptions that U must be absolutely unsafe 

Once more, in ship-building, until Mr William Froude,some 
years pnor to 1875, made his experiments by means of models 
on the highly difficult and otherwise almost insoluble causes of 
the retardation of ships and their behaviour in waves, beginning 
at the beginning, taking nothing for granted, and eliminating all 
elements of possible errors, lilile or nothing was known of the 
laws governing these questions. Laws had been laid down by 
high authorities as to the causes of retardation of ships, many of 
which, in fact, were not true, while some of the assigned causes 
were non-existent and some real causes were unrecogmsed Mr 
Frnude was told that no information could be learnt from experi 
ments on models which would be applicable to full-sized ships, 
and that ships must continue lo be designed and engines built 
on data which, scientifically speaking, were assumptions The 
outcome has Ijeen that Mr Froude’sd priori depreciated expert 
ments with models have solved most of the questions relating to 
that branch of naval architecture , and at the present time every 
ship in the Royal Navy, and not a few in the merchant service, 
are designed in accordance with the data so gained. 

Another example of hastv generalisation occurs to me, and 
that IS on the important question of wind pressure Tredgold, who 
undoubtedly was one of the soundest of engineers, laid down in 
1840 that a pressure of 40 lbs per square foot should be provided 
for , reasoning, no doubt, from the fact that such a pressure had in 
this country been registered on a wind gauge of a square foot or 
less in area As a consequence, he assum^ that the same force 
could be exerted by the wind on areas of any dimensions. Thus 
roofs and bridges, wherever any calculations of wind pressure 
were, in fact, made, were designed for a pressure of 40 lbs. pier 
square foot of the whole expo^ surface, and under the alarm 
caused by the fall of the Tay Bridge in 1879, the piers of which 
were not probably strong enough to resut a horuontil pressure 
of one-fifth of such an amount, a further general assumption was 
made, and railwi^ bridges throughout the kingdom were ordered 
by the Board of Trade in 1880, acting no doubt on expert advice, 
to be in future designed, and are designed to this day, to resist 
56 lbs. of horizontal wind pressure on the whole exposed area 
with the ordinary factors of safety for the materuils employed, as 
if such horizontal strain were a working load. 

It had, for a long time previously to this order of Government 
being Issued, been suspected that these small-gauge expenments 
were untrustworthy, and subsequent experiments at the Forth 
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Bridge on two wind gauges of 300 square feet and of square 
feet respectively, indicated that with an increase of area the 
unit of pressure fell off in a very marked degree Under the 
same conditions of wind and exposure, the larger gauge registered 
a pressure 38 7 per cent less per square foot than the smaller 
gauge I have been able to carry experiments further at the 
Tower Bridge by observing the pressure on the surface of the 
bascules of the bridge as evidenced by the power exerted by the 
actuating engines In this case we have a wind gauge of some 
5000 feet m area, and it has been shown that, white small 
anemometers placed on the fixed parts of the bridge adjoining 
the bascules register from 6 to 9 lbs per square foot, the wind 
|)ressute on the bascules is only from i to 1 J lbs per square 

It IS difficult to imagine the amount of money which has been 
expended in unnecessary provision against wind strains of $6 lbs 
per square foot on large areas in consequence of this hurried 
generalisation from Insufficient data I know something of 
what the provision for 56 lbs on the square fool for wind cost 
at the Tower Bridge, and I do not wish to menfion it , but if 
the public had been told that the dictum of experts, arrived at 
however hastily in 18S0, was to be set aside in the construction 
of that brtdgc, all confidence would have been beforehand 
destrojed in it, and I suppose no Committee of Parliament 
would have passed the Act 

I have mentioned these matters, which could be added to by 
many similar instances in other branches of applied science, not 
for the sake of reviving old controversies or of throwing a stone 
at highly distinguished men, honoured in their lifetime and 
honoured in their memory, nor for the sake of criticising more 
modern men of science or a Government Department Still 
less do I wish to question the necessity and value of mathe 
matical calculations os applied to the daily work of engineenng 
science, but I recall the circumstances for the purpose of once more 
pointing out the extreme value of cx(ierimental research and of 
bespeaking the utmost caution against our being tempted to lay 
down laws based on unascertained data We know the tendency 
there has been at all times to generalise and to seek refuge in 
formulte, and we cannot but know that it is not at an end now 
We ought to recognise and rememlier how few physical questions 
had been exhaustively examined sixty vears ago, and may I say 
how comparatively few have even now been fundamentally dealt 
with by experiment under true scientific conditions f The in 
vestigation of physical facts under all the various conditions 
which confront an engineer requires much care, intclligcnct, 
time, and last, not least, not a little money In urging the vilal 
necessity of investigations, I am sure that I shall not lie under- 
stood as decrvmg the value of the exact analysis of mathematios, 
but we must bo quite sure that the premises are right before we 
set to work to reason upon them Wc should, then, exert all 
our influence against rules or calculations Iwseil iiurely on 
hypothesis, and not lie content with assumptions when facts can 
be ascertained, even if such ascertainment lie laborious and 
costly In a word, let ns follow sound inductive science, as 
distinguished from generalisations, for “(,reat is truth and 
mighty above all things.” 

In connection with this subject, I may congratulate the 
Association generally, and this Section in particular, that there 
IS now more hope tor experimental science and some endow 
ment of research in this country than at any former time The 
vital necessity of further work in these directions has long bten 
recognised by men of science and was notably urged by I’rof 
Oliver Lodge Last year, in no small degree owing to the 
exertions of Sir Douglas Galton, K.C B , who presided over 
the British Association m 1895, and brought the question very 
prominently forward in his inaugural address on that occasion, a 
highly influential deputation waned on the Premier to urge that 
England should have a Public Physical X.abora(ory at which 
facts could be arrived at, constants determined, and instruments 
standardised. The importance of the questions which could be 
determined at such an insUtution in their influence on the trade 
and prosperity of the country, independently of the advance- 
ment of purely scientific knowledge, cannot well be exaggerated. 

Our Government, while somewhat limiting the scope of the 
inquiry, appointed a small Committee to examine and report 
on this highly important subject It is no breach of confidence 
to say that the Committee, after Uking much evidence, vnsiling 
a similar and highly successful institution on th« continent, and 
studying the question in all its bearings, were convinced of the 
great public benefits which may be expected from such an 
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institution, and have unanimously reported m favour of its 
establishment 

I feel sure that we shall all earnestly hope that Government 
will carry out the views of the Committee, and 1 venture to 
suggest that each of us should use what influence he may have, 
to induce the Chancellor of the Excheouer to find adequate 
funds for an institution which may be of tne greatest benefit not 
merely to scientific research, but to the commerce of these 
islands, threatened as it is on all sides by foreign competition 
of the most vigorous description — a competition which is sup- 
ported by every weapon which the science of other lands can 
forge for use in the strumle It being acknowledged that our 
own work in life is to deal with physical facts and apply them 
for the use of our fellow men, wc may have good hopes that at 
such an institution as I have indicated, directed, as it no doubt 
will be, by the highest scientific superintendence, we shall be 
able, at least far better than at present, to have a sound know- 
ledge of many facts which are oVjscure, and to deal with the 
many new conditions under which the applied science of the 
future will have to be carried on 

Those who know most of the problems of nature feel the more 
strongly how much remains which is unknown and realise how 
completely those who teach require throughout their lives to be 
always learners Let each of us then in our special walk of life, 
seeking for further enlightenment on the various jiroblems of our 
work and in the application of that science which we love, 
humbly recognise that, 



INTERNATIONAL SEA FISHERIES 
CONGRESS AT DIEFFE 
'T'HE movement for the international discussion of matters 
connected with the sea fishing industry has made such 
progress during the past few jeivrs that a summarj of the pro- 
ceedings of the recent international congress held at Diepjie 
should interest readers of N A mat, especially as the regul.vtion 
of the industry tends more and more to be* determined in accord- 
ance with the evidence accumulated hy scientific iniestigators 
The Dieppe Congress was organised by the Soriele d Lnseigne- 
ment professionel et technique des I’eches M irUiine^, and is the 
second international congress proumted by that soeietj The 
previous congress w is held at Sables d'Dlonne in 1096, on 
which occasion Mr (now Sir) John Murray was the British 
representative. More than 300 delegates assembled at Dieppe, 
among whom maj be mentioned Mr C E Frjer, of the Board 
of Trade , Dr J H hullarton, formerly of the Scottish Fishery 
Hoard , Mr Waller Garslang, rejiresenling the Marine BinIogie.il 
Associalion , Mr O T Olsen, of Grimshy , Mr fohnsen, 0/ 
Hull , Drs Brunchorst and Bull, of Bergen , Dr Malm, ot 
Gothenburg , M Tabary, of Ostend , Prof \ inciguerra, of 
Rome , Dr Valle, of Trieste , Dr Kishinouyc, of Japan , Mr 
Thorndike Nourse, of the United States, and of course a large 
number of French delegates representing the Government and 
various fishery societies and schools, fishing centres and 
municipalities, including M Roche, Inspector General of 
Fisheries, Prof Perrier, Baron Jules de Guerne, MM Lavieu 
ville, of Dieppe , Canu. of Boulogne , Odin, of Sables d’Olonne , 
Gourret, of Marseilles , and Le Seigneur, of Granville The 
proceedings of the Congress ojx'ned on the morning of September 
2 with an address from the President, Prof Ed. Perrier, Membre 
de ITnstitut de France The greater part of the President’s 
address was devoted to an examination of purely Prench 
problems — the relative scarcity of steam trawlers ind liners, 
the need of greater solidarity, of a'spiril of co operation and com- 
promise among rival fishing industries, the present unsalis- 
factory arrangements — or lack of arrangements — for fishery re 
search This, he said, seemed to demand the creation of 
a central Fishery Board for P'rance, similar to that of Scotland, 
which should be charged with the duly of coordinating the work 
of the numerous marine laboratories in which fishery research is 
now carried on without concerted aim PriKCcding then to 
matters of more general interest, he pointed out the advantages 
which would ensue if the study of plankton could be put upon 
an international basis by a regular orgamsauon of the marine 
laboratories of different countries, or by international co- 
operation m deep sea expeditions for the solution of problems 
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connected with the migrations of fishes At the same time, he 
said, It would not do to be too ambitious The extravagant 
expectations which were held some years ago as to the beneficent 
eff^ts of sea-fish hatcheries had not been realised either in 
America, in Scotland or in Norway Even if the idea were 
sound, the actual plan of operation needed modification, since 
the young fish were being turned into the sea at too early an 
age Moreover, he asked, would it not be simpler, and in the 
end more profitable, to complete the investigation of the whole 
life history of valuable fishes before launching imon costly and 
problematic schemes of fish multiplication ? To ensure the 
adequate duscussion of these and similar problems, the President, 
in conclusion, expressed the intention of himself and his 
colleagues to propose the creation of a permanent international 
committee for the organisation of future congresses on sea- 
fishenes, which would extend and complete the work inituited 
by the French Society 

The subsequent discussions of the congress took place partly 
at general meetings, partly at the meetings of different sections 
Four of the latter were constituted, vir (i) Scientific Re 
searches, (2) Fishery Apparatus, Preparation and Transport, 
(3) Technical Education, and (4) Fishery Regulations The 
subjects which came before the general meetings dealt with 
oyster and mussel culture, provident institutions (insurance 
against accidents, &.C ), international regulations for preventing 
collisions at sea, and co operation amongst fishermen As regards 
the sectional meetings, the topics of general interest naturally 
fell chiefly within the scope of the first and fourth sections. In 
the first section the following were the more important papers 
read (i) On the natural history and fishing grounds of the 
Tunny in the Gulf of C.ascony, by M Odin, in which the 
author showed that the migrations of the Tunny of these 
waters are less extensive than was formerly imagined, since the 
fish can be taken in the Gulf throughout the year, although the 
actual fishing grounds shift with the seasons , (2) On the 
natural history of the mackerel, by Mr. W Garstang, in which 
It was maintained that, a.s a result of researches recently earned 
out by the Marine Biological Association, the common species 
of mackerel can be subdivided into several local races, viz 
an American, an Insh, and a race common to the English 
Channel and North Sea. These rtsearehe-s lead to the con- 
clusion that the winter haunts of the mackerel cannot be 
situated far from the localities first visited by iht several races 
in the spring , (3) On a prt^sed biological and physical 
investigation of the Engbsn Channel dunng 1899, oy Mr 
Garstang, in which the author invited the co-opcration of French 
societies and naturalists with the Marine Biofogica! Association 
for a joint periodic survey of the Channel during the coming 
year The proposal was supported by Baron Jules de Ouerne 
and M 0 dm, and a resolution on the subject was unanimously 
adopted ; (4) On the sea-fish hatchery at Flodevigen, by Captain 
Dannevig (read m his absence by Baron dc Guerne) This 
paper gave rise to a vigorous discussion on the efficacy of 
nalchenes Captain Dannevig contended that the success of 
his methods was attested by the statistics of cod taken in 
Christiania Fiord, but this stateqient was categorically denied 
by Dr. Brunctiorst, and also adversely criticised by Dr Fullarton 
and M. Canu. 

The principal papers read in the fourth section were as fol- 
lows , (l) On trawling in territorial waters, by M Sauton , 
(2) On the necessity of new regulations concerning the mesh of 
drift and fixed nets, by M Maraud , (3) Trawling and its 
effects, by M Coutant , (4) On the territorial limits, by Mr 
Olsen The discussion which followed these papers was long 
and interesting, but cannot be fully summans^ here It will 
suffice, however, to say that at the subsequent general meeting 
of the congress a resolution against trawling (of all kinds) 
within three miles from low-water mark was earned by 37 voles 
to 9 , and that other resolutions were carried which would have 
for effect the prohibition of certain kmds of fishing beyond the 
present terntorial limits, and would prohibit ibe sale of im- 
mature fish, the mwtmum size for each species to be fixed 
hereafter by an international commission of fishermen, owners, 
public officials, and scientific experts 

It may be stated in conclusion that the memoirs read before 
the general meetings of the congress are already published 
(Pans, Auguatm Challamel, Rue Jacob 17), and that the papers 
communicated to the different sections, with the final resolutions 
of the congress, will be published in a second volume in the 
course of the next few months. 
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Wk are reminded that the new laboratories of Physiology and 
Patholqry, which University College, Liverpool, owes to the 
generosity of the Rev S. A. Thompson Yates, will be opened 
on October 8 by Lord Lister, President of the Royal Society. 
By hu benefaction, Mr. Thompson Yates has strengthened the 
medical school of the College in a very marked degree, and has 
enabled the professors of physiology and pathology to take ad- 
vantage of the most recent additions to our knowledge in their 
lectures and laboratory instruction Lord Lister will be accom- 
panied on the occasion by a large and distinguished party The 
Lord Mayor will represent the city ; Earl Spencer, Chancellor of 
the Victoria University, has promised to attend and admit Lord 
Lister to the degree of D Sc conferred on him by the Victoria 
University, Lord Derby, President of the College, will be 
present, with the authorities of the Victoria University and its 
Colleges. Among those who have accepted the invitation of the 
College Council may be mentioned : the Duke of Devonshire, Lord 
Derby. Lord Spencer, Lord Ripon, Lord Kelvin, Mr. A J. 
Balfour, Prof Michael Foster and Prof Rucker (the Secretaries 
of the Royal Society), Prof. Virchow, Sir Douglas Gallon, Sir 
Samuel Wilks, Sir Richard Thorne, the Bishops of Liverpool, 
Chester, Carlisle, and Ripon, Sir William Gairdner, Mr Justice 
Kennedy, Sir James Crichton Browne, Dr Lauder Brunton, 
Sir Archibald Gcikie, Captain Abney, C B , Sir (/eorge King, 
Mr Thiselton Dyer, Prof Ramsay, Prof David Ferrier, Dr 
Pavy, Mr. R B. Haldane, Sir John Batty Tuke, Sir Henry 
Littlejohn, Prof. Schafer, Prof Burdon Sanderson, Prof 
Kanthack, Prof Halliburton, Prof Meldola, Prof Poulton, the 
Dean of Lichfield, Prof. Charlton Bo-stian, the Hon Sydney 
Holland, Prof Rose Bradford, Prof Forsyth, Prof Bower, Dr 
Alexander Copt, Prof Crookshank, Prof Waller, Prof Noel 
Paton, Dr Ludwig Mond, Dr Mott, Prof Stirling, Prof 
Liveing, Mr Gerald Veo, Prof Macallum, and Dr Byrom 
Bramwcll The proceedings will commence with the degree 
ceremony, which will take' place in St Cjeorge's Hall at 3 o’clock 
Lord Lister will then, with the President, F)arl Derby, proceed 
to open the new laboratories In the evening a banquet will be 
given by the Lord Mayor in the City Hall 

On Sunday, the i ilh inst , one of the most destructive hurri- 
canes that has occurred for many years visited Barbados and 
the Windward Islands, causing immense damage to property 
and great loss of life These storms usually occur between July 
and October, when the equatorial calms are furthest north of 
the equator , the late A. Poey, of Havana, compiled a list of all 
hurricanes observed in the West Indies since 1493, and of these 
nearly 80 per cent, occurred in those months They usually 
commence to the eastward, and travel in a north-westerly 
direction till they reach about latitude 25* N., when they re- 
curve in a north-easterly direction So far as is known from 
the meagre reports which have yet been received, this disastrous 
storm followed the usual track, as the observer of the United 
States Weather Bureau at Jamaica seems to have forwarded 
notice through New York that a storm was approaching Bar- 
bados from the southward on Saturday, the 10th inst , but, 
owing to an unfortunate interruption in the cable, the warning 
arrived too late The late Rev B Vifies, S.J , formerly 
director of Havana Observatory, made a special study of West 
Indian hurricanes during a period extending over twenty-three 
years, and shortly before his death (m 1893) prepared a paper 
upon the subject for the Meteorological Congress at Chicago, 
which IS regarded as the most satisfactory statement of the be- 
haviour of these storms that has yet bMn made. This paper 
has just been published in a separate form by the United States 
Weather Bureau In it the author ducusses very completely 
the general- laws of cyclonic circulation and translation, 
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including the law of the recurving of the path of the hurncanes 
in the different months of the cyclonic season 

Thr Press Association stales that on Thursday last Mr. 
Stanley Spencer and Dr Berson ascended from the Crystal 
Palace in a balloon inflated with pure hydrogen gas and 
attained the remarkable altitude of 27,500 feet, or only 1500 
feet less than Coxwell and Glaisher’s highest in 1862 Numerous 
scientific instruments, including a self-recording aneroid 
barometer, were carried, and also compressed oxygen for 
inhaling at the greatest height. The descent was near Romford 
At 25,000 feet the air became so rarefled that both explorers 
had to breathe the compressed oxygen taken with them The 
balloon had a capacity of 56,500 cubic feet 

It is reported through Reuter’s Agency that a stream of Uia 
from Vesuvius has destroyed a part of the roadway leading 
from the observatory to the lower station of the funicular 
railway A mass of molten rock is flowing down the mountain 
side in three streams— one along the foot of Monte Somma, a 
second through the middle of the Vetrana zone, and a third 
along Monte Crocella. The stream running round the base of 
Monte Somma continues to burn the chestnut woods, .md 
nearly reaches the observatory The centr.tl flow has reached 
a point close to the Carabinier barracks, while the Crocella 
stream, after passing close to Messrs Cook and Son’s building, 
has reached the northern edge of the Canteroni ridge, whence it 
may also threaten the oiiservatory News from Naples on 
Saturday stales that the eruption is becoming hourly more 
active and more menacing, and the streams of molten lava arc 
spreading m every direction The most threatening is that 
which is flowing down the immense valley of Vedrino, which 
IS now almost filled The observatory, which was originally 
situated at a height of 610 metres, is now smd to have sunk over 
27 metres owing to the sinking of the ground Seven new 
craters have formed round the central crater, without, however, 
in any way diminishing the aelivity of the latter The gravity 
with which the outbreak is regarded is chiefly based on the 
fact that the volcano is throwing out stones aiul scorue similar 
to those ejected in the great eruption of April 1872, when the 
lava streams covered an area of two square miles, averaging 13 
feet in depth, and the damage to property exceeded three million 

Thf Berlin Academy of Science has made the following 
grants for botanical work —2000 marks to Prof Lichler, for 
the continuation of hts work on East African pkints , 600 marks 
to Prof Graebner for the continuation of his work on (.errnan 
heaths , 500 marks to Dr Loesner, for the completion of his 
monograph of the Aquifoliaceie 

Two Walker prizes, of the value of sixty dollars and fifty 
dollars respectively, are annually offered by the Boston bociely 
of Natural History for the best memoirs written in the English 
language on subjects proposed by a committee appointed by the 
Council. The subjects for 1899 are , (•) Is there fundamental 
difference between “equation division’’ and “reduction divi- 
sion” in the division of cells? (2) The phenomena and laws of 
hybndisation The subjects for 1900 are . (i) buatigraphy and 
correlation of the sedimentary formations of any part of New 
England. (2) A study in palteozoic stratigraphy ami correlation. 
Memoirs must be sent tn on or before Apnl i of the year for 
which the pnie is offered 

The Mayor of Angers has appointed M Albert Gaillard 
curator of the Lloyd herbarium in that town. 

Wb learn, from the Botanual Gatettt, that Dr A, Moller, of 
Eberswald, has undertaken the preparation of » memoir of Fritz 
Muller, so well known in connection with the Flora of Brazil, 
and with problems connected with the polhnation of plants. 
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Thb death is announced of Dr H Tnmble, professor of 
practical chemistry, Philadelphia College of Pharmacy, and 
editor of the Ameruan Journal of Pharmacy 

Naws has been received that Mr de Windt, the geologist 
with the Belgian scientific expedition for the exploraUon of the 
Congo, was drowned on laike Tanganyika on August 9, with 
Mr Koislcy, a gold prospector. 

Thb Pall Mall Gazette announces that Mr S A Rosenthal 
and Dr S J vim Komocki li.ave succeeded in preparing 
matches which do not contain yellow phosphorus, and are 
capable of ignition tiy friction upon any surface It is claimed 
that these matches can be manufactured as cheaply as the 
ordinary ones 

Sir W Martin Conway has sent to the Daily Chronicle 
the news that on September 9 he reached the top of \ llimani, a 
peak of the Cordilleras which rises behind the town of La Par, 
at a height of 22,500 feet above sea level With Sir Martin 
Conway arc the two Swiss guides, Antoine Maquiguez and 
Louis Pellissier, who last year weie m Alaska with the Duke of 
the Abruzzi, and made the ascent of Mount St Elias The 
party look five days to reach the top of Mliniam from the 
highest point of cultivation 

Mrs Ifi'iiKARn h.is sent us the following translation of a 
passage from the “ Niva,” recording an interesting observation 
“The naturalist, Ostrovoraov, director of the biological station 
at Sevasto|x»l, last summer made some excursions along the 
coast of the Crimea One morning, the sea being at the lime 
calm .end clear and the sky blue, he observed whole eloudsof 
small trc.alures, like moths, fluttering above the snieKilh surface 
of the sea Ostrovumov, with his son and a boy from the siaiion, 
observed that each of these small creatures rested for a while on 
the surface of the water, as though gathering strength , then 
made a spring and flew high m the air, and plunged again into 
the sea They ciptured some of these, and examined them 
under the microscoix , and what wtsOsitovomov’s astonishment 
on discovering that these flying creatures were the soft-shelled 
crablike Entomostraea, belonging to the family Ponlelhna 
medtlenanra ” 

Tup World's record for high kite flight was (says ioteme) 
broken on August 2O at Mr Ruich’s observatory by Messrs 
CUyton and Perguson, who despatched a tende-m of kites into 
the air until the highest one reached an altuude of 12,124 fvel 
above the sea level, a height 277 feet greater than any kite hacl 
previously reached five miles of line, weighing 75 pounds, 
was let out, while the weight of the kites, recording instruments 
and secondary line, was 37 pounds, making a total of it 2 imunds 
lifted into the air The recording instrument was made by Mr 
Ferguson and was of aluminum, weighing three pounds, and 
registering temperature, pressure, humidity and vvind velocity 
The ascent was begun at 11 o’clock, and Ihc highest point 
reached at 4.15 pm The kites passed through clouds when 
about a mile above the surface of the earth, but while alrove the 
clouds the instruments showed the air to be very dry At the 
highest point the temperature had fallen to 38°, and the wind 
velocity was 32 miles an hour At the ground at the same time 
the temperature was 75“ and the wind velocity 32 miles The 
highest wind velocity recorded was 40 miles an hour at a 
height of 11,000 feet The wind on the ground at this Ume was 
from the west, while at the highest point reached by the kites 
It was south-west. The flight was one of a series of high ascents 
made during the spring and summer, averaging about a mile 
and a half, while on several occasions a height of over 10,000 
feet has been obtained. 
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The remits of meteorolof^cal observations made at Rousdon 
Observatory, South Devon, under the superintendence of Sir 
Cuthbert Peek, have been published. Interest In local meteor- 
ology IS necessanly limited, but there are several sections of 
the present report which appeal to meteorologists generally 
The usual comparison was made of daily forecasts issued by the 
Meteorological Office for the district in which the Observatory 
IS situated with actual weather experienced The wind and 
weather predictions were both correct in 85 per cent of the 
forecasts. The forecasts of wind alone were correct in 90 per 
cent., and 92 per cent of the weather predictions were fulfflled 
The percentage of correct weather forecasts has not been below 
92 for the past five years Sir Cuthbert Peek has made a farther 
comparison of the records of the Robinson cup anemometer and 
the pressure-tube anemometer It has been assumed that the 
factor of the cup anemometer does not depend upon, or vary 
with, the velocity of the wind To roughly test this conclusion, 
a comparison was made of the daily total mileages of wind 
passing over the Observatory, as recorded by the two instru- 
ments, during three [icriods of about twenty four days each, 
when light airs, winds of moderate force, and strong winds, 
respectively, prevailed These results show quite clearly the 
effect of the inertia of the cups in low velocities, the excess of 
the tup record over that of the pressure tube being as much as 
53 per cent , when the mean hourly velocity is as low as four 
miles With a moderate wind of eleven miles per hour, how 
ever, the cups yield 3 per cent less than the pressure tube , and 
with a wind of double that velocity the difference is increased 
to 8 per cent. It is pointed out that these results are based 
on too few observations to be accepted os final, but they are 
suggestive, and a (uller comparison on the lines indicated may 
at some future lime lie carried out The factor 2 2 appears, 
however, to be practically correct for all winds, except when 
the force is extremely low 

The two Cantor Lectures delivered before the Society of 
Alts by Dr D, Morris, CMC,, on sources of commercial 
india-rubber, have been publishetl in a pamphlet form In his 
lectures. Dr Morns confined himself to describing the rubber 
plants now existing in various parts of the tropics, their 
geographical distribution, the conditions under which they 
grow, and the prospects they afford of being able to meet the 
increasing demand for rubber At the outset he made a com 
panson between india rubber and gutta percha It is very well 
known that India rubber and gutta-percha are closely allied sub- 
stances, not only in their ongm but also in their chemical 
composition They are txith obtained from the latex of certain 
plants, and are composed wholly of carbon and hydrogen But, 
as Dr Morns points out, the similarity ends here The most 
conspicuous property of gutta-percha is that of becoming soft 
and plastic on immersion in hot water, retaining any shape then 
given to It on cooling, when it becomes hard and rigid 
Caoutchouc, on the other hand, does not soften in moderate 
heat, IS impervious to water, alcohol, most acids, and gases, 
and retains for a long period its original elasticity and strength 
Again, gutta-percha is obtained only from large trees belonging 
to one family of" plants, the Safiotacert, confined to one 
small portion of the world’s surface. Caoutchouc, on the other 
hand, is obtained from numerous families of plants, and these 
are distributed over almost every part of the tropical regions ; 
they may be low herbaceous plants, shrubby climbers, small 
trees, or majestic giants of the forest, 150 to i8o feet high. 
Dr. Morns’s lectures deal with these plants with special refer- 
ence to the rubber indiutnes connected with our Colonial and 
^ndian possessions ; they are, therefore, of great interest at the 
'"(present time. 

In the BulUtin Inttmational of the Impenal Academy of 
Science of Bohemia, Herr Frans Svec discusses the ciliated 
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Infusoria of the Unterpocernitzer Teich, on the banks of whicti 
a biological station has been established Sixty-nine species of 
Infusona have been observed, of which ten are new ; these ate 
Uohphyra atra, Enchelys variabUts, Lm.rymarw phtaitna, 
Pyrodon nucUalus, Lionotus lanctolatus, Loxopkyllum asellt, 
Dtltptus eUphanfmus, Zoothamntum hmnetuum, Epntylu 
rotOHS, Rhabdastyla dutostyla 

The “Communications from the Physical Laboratory at the 
University of Leiden," published in English under the direction 
of Prof Kamerlingh Onnes, afford a striking instance of the 
activity of foreign Universities in the matter of research Part 41 
contains a paper by Dr K van Everdingen, jun , on the 
Hall effect in electrolytes The author has calculated the 
amount of the effect in liquids, and has compared the results 
with those afforded by experiments, but it appears that the 
observed galvanomctric differences of potential in bquids differ 
considerably (sometimes even in sign) from those which would 
be caused by the Hall phenomenon For the present, it there- 
fore appears that we cannot use the phenomenon in electrolytes 
to obtain a better insight into the nature of the cletlric current 

The PrHeedtngs of the Royal Society of Queensland (vol 
xiii.), just published, comprise several papers of interest In a 
useful presidential address, Mr C J Pound shows how the 
stockowner is undebted to the microscope, and explains that 
“ all those marvellous and brilliant discoveries relating to the 
origin, nature, prevention, and treatment of bacterial diseases 
of our domesticated animals have been mainly brought about 
by the investigations of such brilliant epoch making men as 
Pasteur, Koch, and I ister, whose names will ever be associated 
with the microscope and remain as lasting monuments to the 
science of preventive medicine ’’ — Mr Walter E Koth con 
tributes some notes on social and individual nomenclature 
among certain north tjueensland aboriginals, personally studied 
by him Mr Roth points out that the whole question of class- 
systems, whereby a relationship, such ns it is, is established 
between alioriginals living miles and miles apart, yet may be 
mutually unknown personally, has an important practical 
bearing which has hitherto been apparently overlooked In the 
mind of the red North west Central QueensUnd savage, all 
while men arc believed to lie similarly related , he looks upon 
any one European as being the brother, brother in law, father, 
or mother’s brother, S.C , of any ' (her — Mr Thomas P Lucus 
gives descriptions of Queensland lepidoptera, and Mr Rowland 
Illidge contributes a list of butterflies of the Brisbane district. 

A BRIEF statement of the results of an investigation into the 
distribution and ethnography of leprosy in the Far East is given 
by Mr Sydney B J Skerlchly in the volume of Proceedings 
referred to in the foregoing note The area embraced in an 
inquiry carried out by Mr Skertchly and Dr. J Cantlie, extends 
from the Malay Peninsula, through China, the whole of the 
East Indian Archipelago, Japan, and the Philippines and the 
islands of the Pacific ; and a large amount of most valuable 
information as to the distribution of the disease has been 
obtained. As the area investigated contained every variety of 
surface, it was easy to determine whether physical configuration 
was a determining cause of leprosy. The conclusion arrived at 
IS that neither physiographical climate nor geological conditions 
have any influence upon the distribution of leprosy. Contrary 
to the general statements, leprosy is not rife throughout the 
length and breadth of China, entire provinces being free from 
the disease. An examination of the state of affairs in the 
Pacific leads to the important conclusion that from the Chinese 
provinces of Kwantung and Fokien, leprosy spreads with 
dimmishing intensity in all directions, and has formed a new 
I focus in Hawaii of unparalleled virulence. Viewbg the facts 
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from an anthropological standpoint, it appears that so far from 
the black races being the most leprous, and the yellow the 
legist, over the great area dealt with, the black races are quite 
free from leprosy, except where, as in Fiji, it has been recently 
introduced j and the yellow race, the Chinese, is the leper and 
the dutnbutor of leprosy. In not a single instance are the 
native races attacked without there being Chinese lepers in the 
country. In other words, leprosy follows the lines of Chinese 
emigration, and in the Blast Indian Archipelago and Oceania 
IS co-terminous and co existent. In time and area, with the 
Chinese coolie Mr Skertchly believes that the only way to 
stop the spread of leprosy is to put an end to the coolie traffic 
from the infected provinces, and this cannot be done except 
by concerted action of the Governments holding possessions in 
the Far East 

The Wilde lecture “ On the Physical Basis of Psychical 
Events," delivered by Prof Michael Foster before the Man- 
chester Literary anil Philosophical Society last March, is printed 
m Manchester Memoirs, vol xlii (1898), No 12 

A C01*Y of "Bourne’s Handy Assurance Manual" (1898), 
edited by Mr William Schooling, has been received The 
volume shows the position of every assurance office, and should 
he consulted before taking out a policy in any company 
Students of statistics will also find the tables useful 

A NINTH edition of Skertchly’s “ Geology,” revised in 
.iccordance with the latest requirements of the Science and Art 
Department’s syllabus, has been prepared by Dr J Monckman, 
and published by Mr Thomas Murby A new section dealing 
with minerals and their microscopic characteristics has been 
added, but the general appearance of the book and the illustra 
tions are behind the times 

Thb additions to the Zoological Society’s Gardens during the 
txtst week include a Ring tailed Coati {Nasua ru/a) from South 
America, presented by Mr. S C Rogers ; two Little Armadillos 
(Dasypus minutus) from Patagonia, a Vociferous Sea Eagle 
(Hahtrtus voei/er), a Chameleon {ChamaUon vulgaris) from 
Africa, deposited t a Pleasant Antelope ( Tragetaphus grains, 9 ), 
bred in Amsterdam, purchased ; a Crested Porcupine (Hystrix 
iristata), three Swinhoe’s Pheasants (Euplocamus swtnhott), 
three Mandarin Ducks {(Ex ga/enculata), bred in the 
Gardens 


OUN ASTRONOMICAL COLUMN. 

The Nebuia ot Andromeha — A telegram from the 
Centralstelle, Kiel, received here on the 2olh, announces that 
Seraphimoff has observed a stellar like condensation near the 
centre of the nebula of -Andromeda. 

This is not the first time that variations near the centre of 
this nebula have been observed In 1885 a star of 6 5 mag. 
appeared suddenly near the centre, giving a continuous spectrum 
containing probably a few bright lines , in 1886 this had entirely 
disappeared Esptn thought thi^t the nucleus was variable, and 
that he could see stars in it ; and Young, with a 23 inch re 
fractor, confirmed this The fine series of photographs taken 
by Roberts also indicate that the nucleus of the nebula is 
vanable. 

An examination of the nebula on the early morning of the 
2lst, with the 30-inch reflector of the Solar Physics Observ- 
atory, South Kensington, gave the idea that the centre of the 
nucleus seemed more elongated and was more of a stellar nature 
than usual. The application of the spectroscope indicated 
nothing more than a continuous spectrum, althougn there may 
have been faint bright lines which could not be seen. 

Comets Tkmfel 1866 and Peerink-Chofaedet.— Just 
after we had gone to press last week we ibceived another 
telegram, concerning the comet discovered 1^ Pechuele, saying 
that It was Wolf’s comet and not that of Tempel. 
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Another telegram, dated September 1$, informs us that 
Perrine, on September 13, discovered a comet at t6h 143m. 
Lick Mean Time, in position of R A qh 41m 40s and Declin- 
ation -F 30° 36' Two circulars from Kiel (Nos 1 1 and 12), 
which have since reached us, give the elements of the comet’s 
orbit and an ephemeris for the present month, besides telling 
ns that Chofardet made the same diKovery independently at 
Besancon on September 14, l6h. 37m local lime 

Both the elements calculated bv Berberich from observations 
on September 12, 13, 1 5, and by Perrine and Aitken from 
observations on September 13, 14 and 15 are very similar, so 
we will confine ourselves to the former, whch are namely — 

T = 1898 October 19 9565 Berlin M.T 

ai => 165 56 29 
ft = 36 20 85 

< = 29 16 41 

log jr = 9 57608 

F'or the present month the positions of the comet for every 
two days are as follows — 

12/1 Berlin M T 

189B R A Dtcl Br 

Sept 22 'O 35 * + 25 9 9 

„ 24 10 48 3 23 3» 4 2 08 

,, 26 11 I II 21 46 6 

„ 28 II 14 23 + 19 5* 3 2 67 

CATALor UE OF NEIini-E —Mr Lewis Swift publishes in a 
recent number of Astr Naihr (No 3517) a catalogue of nebul.e 
which have been discovered by him during the last three years 
All the observations were made at the Lowl Observatorj, Echo 
Mountain, California, the low latitude of this station, namely 
-F 34" 20', enabling him to search further south than when he 
was situated at Rochester, New York He says " I am further 
south than any observatory in Europe and America north of the 
equator except the one at Taciibaya, Mexico, yet I find that 
the southern sky has been pretty thoroughly explored by Sir 
John Herschcl, Dunlop, and others " 

The present catalogue contains 243 objects, some of which 
are very interesting Thus, Nos 6 and 27 are described as being 
very singular They resemble a fairly bright double star, each 
component being an exceedingly small nebulous disc “ like an 
imaginary double nebulous Uranus distant about 5" or 6" ” 

No. 56 IS desenbed as "a nebulous hair-line of one uniform 
sue from end to end,” while No 91 has one side extending like 

In addition to the above, this keen eyed observer has discovered 
no less than four comets, one of which is of short period, and 
his son has discovered a fifth, also of short jveriod 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

The Calendar of University College, Bristol, for the Session 
1898-99 has been published The College offers excellent 
op|)ortunities for the study of science, languages, history and 
literature, and possesses good facilities for giving sj 'tematic 
instruction in the branches of applied science more nearly con- 
nected with the arts and manufactures Medical education is 
provided by the Faculty of Medicine of the College , and 
students can complete in Bristol the entire course of study 
required for the various mcdiral and surgical degrees 

In order to encourage systematic study, a definite course of 
instruction extrnding over three years has been established in 
the Morley Memorial College (for working men and women), 
Waterloo Bridge Roatl In the first and second years all 
students wilt follow almost the same course of study, but in the 
third year they will take up a selected group of literary , mathe 
matical, or scientific subjects. Organised courses of this kind" 
are of far greater educational value than the study of a large 
number of disconnected subjects. 

Major P. G Craic.ie’s annual report to the Board oi 
Agriculture on the distribution of grants for agricultural educa- 
tion and research in 1897-98, has just been issued as a Parlia- 
mentary paper. The total amount distributed during the 
financial year to each of the fifteen institutions receiving assut- 
ance was 7200/, as compared with 7000/ in the previous year. 
The following table shows how this money was expended . — 
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of a reddish orange colour owing to the presence of cenum, 
contains the whole of the thoria, with about 20 to 30 per cent, 
of impurities Further treatment with hydrogen peroxide after 
a similar set of operations readily gives a very pure thoria 
The method has been applied on the large scale, starting with 
five tons of monaeite, with good results — On the composition 
of the humic constituents of the sOil, by M. G Andrf:_— On the 
transformation of luminous variations into mobile relief, by M 
Dussaud — On a new coccus, by M Louis Leger. The new 
species IS found in the digestive tube of Lithobius hexothis, 
and belongs to the genus Echmosfiora Its microgametes are 
furnished with vibratile cilia, the name vtntrtcosa is 
suggested —Influence of light on the form and structure of the 
branches of the wild grape and ground ivy, by M Maige 
Comparative cultures placed in light of decreasing intensities 
showed that both from the morphological and anatomical 
points of view, a feeble light increases the adaptive powers 
of climbing plants, diffused light favounng the conversion of a 
flower bearing bud into a tendril Direct sunlight produces 
the opposite effect — Gn the adherence of the cupnc solutions 
used for curing the crvptogamous diseases of the vine, by MM 
( lUillon and Gouirann. 

BOOKS RECEIVED 



The grants to the collegiate centres m England and Wales 
ate of a general character, intended to assist and improve ihe 
local provision made for instniction in the higher forms of 
agricultural education The thirty two separate counties are 
thus provided with an efhcient and economical means of 
systemiUising Ihcit local instruction, and of su|iervising demon- 
stration plots and agricultural experiments by securing scientihc 
advice and the assistance of qualified lecturers drawn from the 
collegiate educational staffs The Durham College of Science 
and the University College of North Wales have been granted 
special assistance in consideration of their having taken farms 
for pnctical work and field experiments. 


SOCIETIES AND ACADEMIES 
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Academy of Sciences, September 12 — M, Faye in Ihe 
chair — Me.idow land in warm diy summers, by M Ad Chaim 
A list of those species of plants which have been found to be the 
most capable of resisting a hot, dry summer — Observation of 
an aurora borealis, by M H, Dcslandres. An aurora was 
observed at Meudon on September 9 about 9 pm, and its 
general direction was very nearly that of the magnetic meridian, 
the rays having a greenish colour — On the crystallisation of the 
anhydrous sulphides of calcium and strontium, by M Mourlot 
The crystallised sulphides of these metals can be prepared 10 
two ways, either by heating a mixture of the corresponding 
snlphate with carlion, or by sinmly fusing the anhydrous 
sulphide obtained by the method of M Sabatier, the tempera- 
ture employed being that of the electric furnace with a current 
of rooo amperes at 60 volts. The crystallised sulphides thus 
yiroduced arc more stable than the corresponding amorphous 
salts, and are attacKed with difficulty by reagents, carbon at a 
very high temperature converts them into carbides. Both 
crystallise m the cuUc system, and are without action upon 
claused light. — On a double carbide of iron and tungsten, bv 
M Percy Williams This compound, the existence of which 
was indicated in an earlier paper, is prepared by heating a 
mixture of tungstic acid, iron and coke, in the electnc furnace 
with a current of 900 amperes at 45 volts. The ingot formed 
m the reaction contains the carbide of tungsten WC, probably 
WjC, and the double carbide 3W,C aFe,C —On the com- 
mercial extraction of thonum, by MM Wytonhoff and A 
Verneuil. The mineral is worked up by one of the usuid 
methods as far as the production of the oxalates, these pre- 
cipitated by sodium carb^te and hydroxide, and the washed 
precipitate dissolved in hydrochloric acid. This liquid fa 
treated with small portions of barium peroxide, until hydrogen 
peroxide no longer gives a preapitate The deposit, whit* fa 
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THE RETURN FROM IDEALISM 
The Metaphysu of Experiente By Shadwortli H 
Hodgson 4 vols. Pp, xix + 459 . viii + 403 , viii 
+ ’146 : viii + 503. ^i4)indon Longmans, Green, and 
Co., 1898.; 

D r. SHADVVORTM HODGSON’S first essay m 
metaphysic was made a generation ago, and his 
well-known “ Philosophy of Reflection ” dates from 
twenty years back In the interval his work has under- 
gone review and development, revealed from lime to time 
in his presidential addresses in Albemarle Street , but 
It IS in the present volumes only that the in.iturc results 
of his courage and patience appear in their due per- 
spective It IS a matter for general congratulation that 
so original a thinker should have been able to put forth 
his system in such relative completeness 

Neither empiricism which treats unanalysed concretes 
as ultimate, nor materialism and idealism which lay the 
stress on the facts of some one order only which we have 
somehow and in some sense come to know, can oflfer us 
an adequate explanation of the world as it exists for 
common-sense Materialism fails to explain conscious- 
ness because matter is known for what it is only in 
terms of consciousness Idealism fails to solve the 
problems of the material world as known to science 
because it hypostatises thought, imputes real agency to 
It Nor 1$ the compromise which makes the material 
and the conscious simply diverse aspects of the same 
reality less vicious m its use of unproven assumptions 
There is but one way left— experientialism or the in- 
terrogation of consciousness by the analysis of its 
process-contents Such analysis is what Dr Hodgson 
calls inetaphysic, and upon it may be built a con- 
structive and complementary philosophy with unvenfiable 
results The analysis and construction together constitute 
philosophy as a whole. 

If it is possible to reach to what is in any sense of the 
words beyond, and independent on, consciousness, it can 
only be so by making distinctions in the analysis of the 
contents of consciousness itself Dr Hodgson’s first 
book and volume then is devoted to this analysis 
What exactly do we find in consciousness ? If we dismiss 
the prejudices due to system and incident to language, 
we have yet to face the fact that the analysis can only be 
taken in hand when one has long built up his common- 
sense world, and the conditions of past consciousness 
cannot fail to affect present Dr. Hodgson’s device to 
reach consciousness in its lowest terms is to introduce 
new facts into consciousness, a note, say, and then 
another struck on an unseen piano, and abstracting from 
our knowledge of their names, significance, and associa- 
tions, to inquire what is present in the empirical moment 
of perception. He finds two distinguishable elements 
involved, time and feeling The first note is felt to have 
receded, though retained in consciousness, as the second 
IS struck Further consideration shows that time must 
be taken as having duration and as continuous and that 
even the first note must begin to recede from the point 
at which it begins to be felt. Thus all perception is 
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retrospective or reflective This fact is important as 
leading us at a later stage to contrast the reflective 
functioning of consciousness as a knowing with its for- 
ward movement as existent , to apprehend, as we com- 
pare retention with redintegration, the significance of 
the phrase “Irelow the threshold of consciousness” 
familiar to the physiological psychologist , to learn with- 
out surprise that there is in antithesis to consciousness 
an order of real conditioning, in which the neuro- 
cerebral system is proximate condition of consciousness 
as Its conditionate and evidence 

But for the present Dr Hodgson riots in pure analysis 
—how we become aware of time future, how we dis- 
tinguish objective thoughts and objects thought of, 
“ what ” and “ that,” nature and genesis, essence and 
existence , how and in what proportions tactual and 
visual perceptions give us oui knowledge of that pre- 
eminently “common sensible,” space , how the external 
world and the localisation of consciousness in our bodies 
become known, and the like Peculiarly significant is 
the part played by desire and disappointed expectation 
in Ic.tding us to distinguish the phantasm-agoria of ob- 
jective thoughts from the order of objects thought of as 
really existing 

In actual achievement as well as in fruitfulness of 
suggestion this analysis is a veritable triumph Its 
centr.il thought is that the agent and subject is the 
organism, and not any immaterial Psyche or transcen- 
dental ego implied in consciousness The interruptions 
of continuity in consciousness, and the part therefore 
assignable to the brain and other nervous system in the 
explanation of memory, lead us, if we can render matter, 
in some sense indifferent to consciousness, intelligible as 
a real existent, to a theory in which it is held that in and 
from the cognitive order we can infer to an order of real 
conditioning of which consciousness is the dependent 
concomitant The point on which the critic who is not 
prepared to deny Dr Hodgson’s other main positions 
would be most likely to take issue is the Lockean doc- 
trine, that percept-matter and physical matter are so 
related that matter is known as it actually is Here, 
perhaps, the antithesis of noumenon and phenomenon 
might find rehabilitation 

The order of real conditioning is the field ot the posi- 
tive sciences, except psychology This deals with con- 
sciousness as an existent in dependent e on its proximate 
conditions in the neuro-cerebral organisation 

Book li deals with the positive sciences and contains 
admirable analysis of some of their fundamental con- 
ceptions In this section Dr Hodgson disclaims ex- 
pertise, and supports himself on authorities , but his 
treatment of the ultimates of mathematics and physics 
IS wholly admirable Corresponding to his treatment 
of space in Book 1 , which was of quite palmary merit, 
comes an adverse criticism of the claims of non-EucIidean 
space-theones His discussion of the Newtonian con- 
ception of matter leaves nothing to be desired In 
chemistry he tends to follow “the new chemistry”, in 
the biological sciences, though interesting, he is dis- 
cursive and too little “ positive ” to be convincing. 

With Book 111. we piass to the science of practice and 
practical science, to the analysis of conscious action 
logical poetic or aMthetic, and ethical. And here the 
Z 
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analysis of volition, and the demonstration of the con- 
tinuity of reasoning m logic and ethic are substantial 
contributions to speculation. It is probably in the sphere 
of practice and in especial in ethic and religion that Dr. 
Hodgson finds the true task of consciousness as some- 
thing other than the fly upon the wheel of real condition- 
ing At any rate the denial of efficiency to conscious- 
ness and the attribution of real activity to the organism 
as such, to the conscious being and not to his conscious- 
ness, has not emptied morality of content. Conscience 
and personality have their meanings, and very full and 
rich ones m the new system Conscience as self- 
consciousness in selective attention is no doubt wholly 
conditioned by the neuro-cerebral system, but it is the 
sole criterion of morality, its preferences arc perforce 
imperatives, its judgments as to the anticipated effect of 
actions upon character are final in scorn of consequence 
No system of prudence will satisfy Dr Hodgson, but 
only a moral responsibility for chaiacter which requires 
free-will 

His treatment of this well-worn topic is somewhat un- 
convincing Inward determination or self-dcterminism 
IS freedom, and in this sense even the inorganic is par- 
tially free, and in each higher organisation of matter 
such freedom is intensified And we are not to think 
that laws of nature ‘ compel”, there is no necessity in 
the order of real conditioning 

So far, so good But is this enough ? The de facio 
presence of teal alternatives in the order of real con- 
ditioning 15 what IS required to justify responsibility on 
Dr Hodgson’s theory, and he will not allow himself to 
make fallacious inferences from sense of effort and so 
forth Does he not tacitly rest the case on the belief 
that otherwise pleasure and pain, desire and volition, the 
whole contents of consciousness as such are illusion and 
inutility f In acknowledging only “ apparent design ” in 
nature, and resolving the teleological into the jesthetic 
judgment, he precludes himself from this escape. The 
influence of Kant’s later critiques is all the more obvious 
from Dr Hodgson’s antagonism to the earlier 

Out of the moral consciousness arises the religious 
And of this Dr Hodgson is at pains to show the com- 
petence and limits. 

The fourth book on “The Real Universe” is really a 
Reltgtonsphtlosophte, Approached in a characteristically 
analytical way. Matter or adverse occupancy of space 
by coherence of parts is composite even in its minima 
It must therefore have been produced by non-material 
real conditions. Either this or the “ascity” not yet 
proven of matter. It is upon these unseen realities, which 
through matter their product work in the organism and 
condition consciousness, that faith fastens Upon them 
It projects, in a way satisfying only to the practical reason, 
those conclusions which religion derives from ethic and 
completes ethic by. Among other vaticinations in this field 
consciousness stumbles pathetically upon a theory of an 
organism formed by the neuro-cerebral system with the 
growth of charadtlr, an organism perchance disengage- 
able at death and capable of a future life with those it 
has loved and lost— the theory of the authors of “The 
Unseen Universei” But Dr. Hodgson is severe with 
himseK and will not take any surmise for metaphysical 
truth 

NO. 1509, VOL. 58] 


The strength or the weakness of the system lies in the 
refusal to attribute agency to consciousness. Where, if 
It does nothing, and the neurosis all, lies the use of 
consciousness? and yet if we introduce final causes, 
what becomes of Dr. Hodgson’s system ? Or is its 
sole use the speculatively unjustifiable self-projection 
into the unseen which characterises the ethico-religious 
consciousness ? 

But beyond the significance ot asy single doctrine of 
“The Metaphysic of Experience,” or even of its central 
doctrine, is that of its method Many of its results 
must hold good, but, were it otherwise, the book would 
live, because of the unflinching sincerity which is its 
keynote H W B 


AN INTRODUCTION TO GEOLOGICAL 
SCIENCE 

Geology for Beginners By W. W Watts, M A , F G S 
Pp xvii 4- 352 (london Macmillan and Co , Ltd , 
1898) 

T he progress of science demands from time to time new 
text books by fresh workers, and in the handy little 
volume before us we have presented to us the leading facts 
and principles of geology concisely explained and well 
illustrated by the light of the most recent researches. 
The author himself, one of the most energetic of observers 
and teachers, and with a varied expenence both in the 
field and laboratory, has made excellent use of his oppor- 
tunity, and in this “ Geology for Begllners ” he has given 
to the earnest student one of the best introductions to 
the science ever published There are other works on 
elementary geology which will prove more fascinating to 
general readers, who seek to become acquainted only 
with the principles of the science , but those who desire 
to master the subject must enter into details, and they 
will do well to follow step by step the instructions given 
by our author 

From the study of a few selected examples of rock at 
home, he leads us to the study of rocks and rock-structures 
out-of-doors We are then taught to observe the wear 
and tear of rocks by various agencies, and to understand 
the formation of gravels, sands, and clays, including in 
course of time the mode of origin of crush-conglomerates. 
The action of compressed air on sea-coasts, and many 
other little matters, not usually explained in text-books, 
are introduced to our notice In all information relating 
to mineralogy and petrology, to metamorphism and 
earth-movements, the author’s statements are clear, and 
as full as need be for an elementary student Each 
chapter is divided into paragraphs with bold headings, 
and at the end there is a recapitulation which is followed 
by a senes of questions The author has planned his 
work on the revised syllabus of the Science and Art 
Department, and the questions which he quotes are those 
which have been set by that Department and by the 
Oxford and Cambndge Schools’ Examination Board, 
Throughout the volume the subjects are illustrated by 
diagrams, by photographs of hand-specimens and micro- 
scopic slides of rocks, and by photographs of natural 
exposures of rocks In the chapters relating to the 
successive geological penods there are numerous figures 
of fossils. In most cases the names of the genera only are 
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given, but in some instances the names of the character- 
istic species are also mentioned This portion of the 
Avork would, we think, bear amplification in a new edition 
We note that Eozoon is abandoned as a fossil The 
Archeean system is regarded as Eozoic, as the bands of 
limestone and graphite which it contains are probably of 
organic origin, while among the Longmynd rocks 
“obscure traces referred to worm-tracks and trilobites 
have been found ” | 

Concluding chapters deal with the origin of landscape, 
with escarpments, base levels, &c , and there is a brief 
outline of economic geology. Too little attention is 
perhaps, ns a rule, given to this last professional aspect of 
geology , but in his introduction the author rightly 
observes 

“Pursuing these studies we are brought into contact 
with constituents of the earth’s crust which are of value 
in the arts and manufactures, and it is our business to 
learn about them, where they are found, and how they 
were formed, and if possible to point out where similar 
things ra.ay be found elsewhere ’’ 

Applied geology must of course be based on the firm 
footing of science— on a foundation the mam features of 
which are so ably delineated in the present little volume 


OUR BOOK SHELF 

Plant Life, lonstdereil xvith special reference to Form 
and Function By Charles Reid Barnes, Professor of 
Plant Physiology in the University of Chicago Pp 
vii + 428 (New York Henry Holland Co , 1898 ) 

It is rather difficult to speak with justice about Prof 
Barnes’ little book ’1 he idea, set forth in his preface, 
of attempting to give a general and somewhat philo- 
sophical account of plant life such as shall be useful to 
oung readers, is an ambitious one, and the author has, 
ere and there, almost realised parts of it But we must 
confess that, taken as a whole, the book is not satis- 
factory— it IS more provocative of yawning and som- 
nolence than keen interest At times, too, it is amazingly 
behind the times The discredited figures of centro 
somes are reproduced with a fidelity worthy of a better 
cause, and the account given of the ascent of sap is 
worse than misleading borne of the figures, too, are 
very bad, and it is difficult to see the use of a delineation 
of a Fucus egg, such as presented in Fig 42 

The physiological part is in some respects, perhaps, 
less open to objection than much of the rest of the 
volume , but here also there is a deal of useless talking 
round points, giving wordy definitions instead of clefinite 
ideas What is the good of telling young students that 
irritability is the power of responding to a stimulus, 
without giving them some idea of what a stimulus itself 
consists? (^mte enough knowledge of chemistry is 
presupposed in the earlier chapters to have warranted a 
more precise explanation of the nature of a stimulus 
than “ the external change which brings about the re- 
action”, and the metaphor of the trigger and loaded 
gun ought to be carefully explained, if it is to be put 
before young readers 

These arc a few of the defects which mar the execution 
of a task perhaps almost impossible of fulfilment within 
the compass of a small book , but if the author has not, 
at least in our judgment, succeeded in writing a book 
pre-eminently useful for students, it may, as a kind of 
note-book, prove of service to young teachers. The 
volume ends with tolerably good appendices containing 
directions for laboratory work and the collecting of 
suitable material for study 
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Stories 0/ StarUfnd. By Mary Proctor Pp 186 (New 
York Potter and Putnam Co London G. W 
Baron and Co , Ltd ) 

To write a book in a conversational style for the in- 
struction of children requires a deal of art and close 
familianty with the cunous workings of young minds 
Books of this kind have usually to be classed as failures, 
and the present volume only rises in parts above their 
level In the first place, few of the illustrations will 
interest children, and the figures of Mars on p 69, and of 
the Orion Nebula on p. 157, are in no way satisfactory 
Then the children’s questions and answers are too ready 
and apt for an average child to follow or retain in his 
mind Thus, on the four pages 20-23, Master Harry, who 
lays the part of the inquiring boy, has impressed upon 
im that It would take a train nearly one hundred and 
seventy-five years to get to the sun, that at the rate of 
two cents a mile the fare would be nearly two million 
dollars, that walking at the rate of four miles an hour for 
ten hours a day the journey would occupy more than six 
thousand years, that a cannon ball would take nine years 
to reach the sun, and the sound of the explosion fourteen 
years, and that if an imaginary long arm touched the 
sun, the pain of burning would not be felt for one hundred 
and fifty years on account of the tune taken in the trans- 
mission of sensation through nerves 

Now all this may be veiy well in a popular lecture in 
a country village, for grown-up people sometimes like to 
be impressed by statistics of the millions upon millions 
type, but It has no educational value whatever, and is 
entirely out of place in a volume intended for the in- 
struction of children In fact, Miss Proctor makes the 
common mistake of crowding too many uninteresting 
details into her book, and of describing too many 
appearances which her pupils will be unable to see for 
themselves 

By far the best part of the volume is that in which the 
chief constellations are described, and the legends con- 
nected with the constellation figures are related These 
star stories from the mythology and folk-lore of different 
peoples are better suited to the mental condition of a 
child than the descriptions of petty details concerning 
planetary motions and appearances 
A number of short poems of variable quality are inter- 
spersed through the pages, anti may help to relieve the 
narrative when children of poetic temperament are the 
readers or listeners 

Canalisations ilectriques By R V. Picou Pp 172. 

(Pans Gauthier Villars Masson et C' ) 

Dh TAILS concerning the erection and working of aerial 
lines for electric currents are given m this volume, which 
belongs to the well-known Aide-Memoire senes. The 
first part of the volume includes descnptions of the wires 
used, the various forms of insulators, and different kinds 
of posts and supports used to carry the wires , the seco^ , 
part IS concerned with the mounting of lines, all If# 
details as to earths, tension, and protection against tHK-* 
trical and other disturbances being dealt with In the 
third part of the volume the chief formula; and tables 
used by electrical engineers engaged in winng work ate 
brought together 

Contributions a t Etude de tHMditi et des Prtnapes 4 e 
la Formation des Races By J. M. Harraca. Pp 172, 
(Parts Fdlix Alcan ) 

Here and there in this little volume the reader will find 
an interesting point refernng to facts or views bearing 
upon heredity, but the search for this material for thought 
in a waste of words is very wearying The author writes 
with apparent conviction that he has new things to say, 
and he certainly does express some ideas which appear 
I to merit consideration, $0 that students of heredity may 
I find It Worth their while to glance through the volume. 
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LETTERS TO THE EDTTOR 
The Editor dots not hold hmself responsible for opinions ex 
pressed by kts correspondents Neither tan he undertake 
to return, or to correspond v/ith the mnters rejected 
manuscripts intended for this or any other part of Naturs. 
No notice is talen of anonymous communications J 

Flow of W«ter 

BbiN(. awyr from home at this place, I did not see a copy of 
Nature of September 15 in time to reply in the next issue to 
the letter of Prof OsViorne Reynolds That letter is to a great 
extent a discussion of a point of considerable interest, tiz the 
clear border visible in my experiments with air injected into 
flowing water 

The discussion is, however, preceded by a statement which, 
whether intentionally or not, seems to imply that not only had 
[*rof Reynolds previously with similar apparatus made most 
of the experiments I have published during the last year or two, 
but had commumcated to me his methods and shown me this 
apparatus Apparently, therefore, my humble part has been 
the production of a certain number of photographs of eflects 
slightly modified from those dealt with by him 
Now, though questions ot this sort are of little interest, I have 
no alternative but to reply to all this, because, unfortunately, the 
real facts of the case ns to my indebtedness to Prof Reynolds 
have left quite a contrary impression on my mind to that which 
might otherwise be supposed 

With brevity in view, I will merely refer your readers to an 
article in Nature (May la), which gives a brief outline of my 
research up to that date. In that article is mentioned and duly 
acknowledged the only jxiint for which I am indebted to the 
writings of Prof Reynolds, viz the idea of the two manners 
of moMon of water, so ably worked out by him in the Thilo- 
sflphual Transaitioiis of the Royal Society. 

Beyond this I cannot recall a single idea, communicated 
verbally ot otherwise, which I owe to Prof Reynolds, and I 
certainly have never seen or heard of any other appliances which 
bear the remotest resemblance to those I have designed and 
used 

If the foregoing simple statement of fact is not sufficient, I 
am quite prepared to enter into the subject more in detail, 
although I should regret to have to do so 

My reply to the other portion of the letter will lie rendered 
much more clear by means of diagrams, and 1 will therefore 
defer my answer to it until I return to work at Liverpool 

H S Hble-Shaw 

South Beach Hotel, Troon, N B , September 26 


The Movement of Encke’e Comet 
In Prof Poincare’s paper on the “Stability of the Solar 
System,” the statement is made that “astronomers have only 
been able to explain the movement of Encke's comet by sup- 
posing the existence of a resisting medium ” 

It may be of interest if I state that in a paper published in 
the Astrophystcal Journal iat January 1896, I nave shown that 
the movement of Encke’s comet may be explained by the 
lipplication of well-known physical laws, which have been 
^irified experimentally by a number of physicists, and that no 
suppositious resisting mediums are necessary It is also of 
interest to note that the same phenomena which explain this 
change of rate also explain the other cometary phenomena, such 
as the formation of cometaiy tails, the cunous bridge in Biela’s 
comet, and enable us to predict that comets are unstable bodies 
and must all ultimately split up into swarms of meteoriter, the 
fra^ents contmuously separating from each other 

I might also call attention to the fact that since, according to 
this theory (which has so far accounted for alt the facts known 
without assuming any premises except well-known properties of 
matter), a comet gRn be used as a gigantic absolute electrometer 
(its tail being the index) for measuring the electrostatic potential 
of the sun and planets, accurate observation of the curvature 
and spectra of comets’ tails are much to lie desired throughout 
their whole period of visibility. 

Reginald A. Fbsskndkn 
Western University of Pennsylvania, September 3. 
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A Request for Zoological Literature. 

1 WISH to ask my fellow zoologists, especially those on the 
continents of Europe and America, to be kind enough to send 
me, for our library here, separate copies of theu papers and 
memoirs on zoological subjects. Here, in New Zealand, a 
naturalist is not only isolated, but has no efficient supply of 
current zoological literature ; the nearest library containing 
modern perit^icals being Sydney — a week’s journey The 
museum library in Dunedin, though well equipped in some 
respects (travels and older books), is extremely poorly provided 
with periodical literature. We lake in the English journals 
and A-oceedtngs of Societies, &.c , but we do not purchase a 
single German penodicai (with the exception of tW Naples 
Mitlhtiliinocn and the fakresbcnchte), and only one French 
journal, Annales dcs Sciences naturclUs 

Hence, we are fearfully handicapped in our research work, 
and in our efforts to keep abreast of zoological advances. Out 
of sight, here, is to be out of mind to a great extent , and I 
would earnestly ask my colleagues in Europe and America, m 
then kindness, to help to remedy this disadvantage F.ven if 
we wish to purchase a work in Europe, it takes at the veiy least 
three months before we can obtain any reply to our orders, and 
more usually four or hvc months intervene. 

Vou dwellers in and near cities and large libraries cannot 


appreciate this great inconvenience 

W. Blanland 


Ben HAM 


Dunedin, New Zealand, August 14 


Stereochemistry and Vitalism. 

When listening to Prof Tapps stimulating presidential 
address, I could not but wish that he had pursued his subject 
further and inquired into the antecedents of the life madetarbon 
compounds 

These are probably formed in the first place, not as com- 

C nds of only C, H, and O, but rather as constituents of a 
jt molecule which has nitrogen as its centre The growth 
of the C, H, and O groups depends on the lability of N com- 
pounds, r e their proneness to transfer mailer and energy If, 
then, the formation of the said carbon compounds is controlled 
b) the nitrwen, whose atoms (with a valency alternating 
between 3 and 5) are asymmetrical or have a symmetry different 
from that of the carbon atoms, does this peculiarity oj the nitrogen 
determine the asymmetry of the resulting carbon compounds t 
F J. Alien 

Mason University College, September 24. 


A White, or Milky Sea. 

I lEFl Bombay for England in January 1881, on board the 
P and O as Sumatra (Captain Bnscoe), and on February i, 
the vessel being then in N lat 14" and E long 53" (not far 
from the position described by your correspondent) had an op- 
portunity of witnessing the phenomenon known as the “ Milky 
Sea,” rarely seen except in these waters The following 
extract from my book, “An Engineer’s Holiday,” describing 
and explaining the appearance, may interest Mr ^rrett — 

“The whole ocean, from the ship to the visible horizon, 
looked as if it were covered with snow, whose surface evidently 
shone by the reflected light of the sky, for Venus, being very 
bnght, threw a distinguishable line of radiance across it, while 
the phosphorescent crests of waves were now and then seen 
breaking above the layer of shining matter which overlaid the 
water 

“A current, always encountered north of Socotra, set the 
ship, on the dw in question, fourteen miles to the northward of 
her course 'This stream was crowded with Urge medusae, 
visible not only during the day, but also at night, when, being 
themselves non-luminous, they appeared as whShng black discs 
in the general phosphorescence of the ship’s wake The ship’s 
officers fully believed that this current brings with it, besides 
jelly fish, enormous quantities of decayed and phosphorescent 
natter, to whose presence they attributed the appearance of the 
‘MllkvSea.’ 

"The fact, however, that the seeming snow reflects light, and 
IS broken through by quite small waves, disposes of this explana- 
tion, and we soon convinced ourselves that the phenomenon u 
really due to a thin Uyer of mist lying on the water, exactly 
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reaemblmi; one of those local fogs which every one has seen, and 
which may give Co a valley or even a slight depression the 
appearance of being snowed np It occurs when the sen is 
colder than the atmosphere, and the latter still and heavily 
loaded with aqueous vapour Under these circumstances, a 
layer of air immediately in contact with the water is chilled 
below the dew point and becomes misty, while that above 
remains transparent the upper surface of such a fog, which 
IS only a few inches Ihick, being seen by the reflected light of 
the sky” (“ An Engineer’s Holiday,” vol 11 p 314). 

The temperature of the sea on the night m question was 
70“ h , while that of the air was 79°, an unusual amount of 
difference in the Arabian sea Water, brought on deck by a 
bucket, showed no signs of milkincss, though crowded as usual 
with various phosphorescent organisms Dan Pidgkon 

The Long House, I^therhead, September 24 


Luinmoua Clouds ? 

I OBsRRVRii a phenomenon at the Lirard, on the night of 
Sejitembcr to, which is new to me, but what I presume is meant 
by luminous clouds 

At to 48 p.m several others and myself saw a large patch of 
what looked like luminous mist suddenly appear just to the 
south of the constellation Perseus It only lasted a very short 
time, bul quickly reappeared accompanied by another which 
extended from near the extremity of the hrst to the higher jiart 
<if Cassioptia The longer axes of these patches were in one 
line nearly east and west, and low down in the west in this line 
produced, appeared and reappeared a similar patch Shortly 
aftenvards a similar patch appeared with its longer axis on the 
same line almost at the xenith The line of direction of these 
clouds formed a small angle with the Milky Way I may state 
that the sky was quite clear except for a bank low down in the 
norlh, and that the light of these clouds was sufficient to attract 
attention although one was not looking in their direction, and 
although they were so liieh tn the sky Seitral fugitive patches 
appeared in the west at short intervals, and at o 10 a m (Ilth) 
a very bright patch was to be seen m the north east Just after- 
wards the patch in the west reappeared, and with one or two 
short interruption'’ and, at first, considerable variation of 
intensity, remainea i ml close on l a m 'I he (vosition remained, 
as far as I could see, constant, and at almut o 30 a.m I fixed its 
position by means of a flag stall and the lop of a wall, and on 
I he following day I took the bearings by the theodolite The 
lower edge of the cloud was pearl) straight and horizontal, and 
I lie angles ire for the centre of this lower edge They are as 
follows N 281" 12' E (mag ), elevation 7° 18'. 

I thought that if any one is collecting information on the 
subject, a report from the extreme south and west might be 
useful, especially as I was able to get the bearing pretty 
accurately 

I may add that the aurora of the evening of the 9lh was well 
observed throughout Cornwall, though I do not know that I can 
give much information that would be of value with respect to it 
Arthur P Jenkin 

Trewirgic, Kednith, September 13 


“Crannoges” in Estuaries 
I UNI) in Naiure of September 15 a notice of certain 
remains near Dumbarton as the only known specimens of 
“crannoges” m tidal water 

The farm-house of Cranny, in the townland of the same 
name, jiarish of Inver, County Donegal, Ireland, is supposol to 
stand on an artificial island in a tidal estuary, that of the I^ny, 
or Eidhneach (meaning Ivy) Uiver. The mound is now sur- 
rounded by a masonry revetment 
Opjxisitc It, on the right bank of the same estuary, is a low 
mound which seems artificial, and lower down the old church 
of St. Natalis stands on another 

I have nothing to propound, but the ground may be worth 
examining. I have known it for many years, and think all 
three “crannoges.” There is some printed record, not now 
beipre me, of the discovery of wooden frameworit on the right 
bank of the Eany, in glebe land W. F Sinclair. 

Chelsea, September 16. 
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Transference of Heat in Cooled Metal. 

Lotsque je vous ai 6crit le 30 Juin dernier pour vous prier 
d’appeler, dans votre estimable journal, I’attention sur un 
phenom^ne de conduction Je chaUur dans une barre ; je pensais 
parler d’un ph£nomlme hien connu atnsi quo je le dtsats dans 
ma lettre Je d^sirais simplement provoquer de la part dc 
qucli^ues uns de vos lecteurs, soil des recherches, soil des 
enquetes analogues a celle que j’dvais fait de mon cflte aupris 
des artisans et ouvriers ; mais je n’avais nullement la pretention 
de signaler un phenoniene nom'eau Le premier physicien qui 
en ait parld est & ma connaissance M Izarn, professeur de 
physique au lyc^e de Clermont-Ferrand (France), et qui est 
connu par bien d’autres travaux Voyant qu’on a I’air de 
in'attribucr la d^couverte de ce ph^nomene, je vous serais tri.s 
reconnaissant si vous voulier bien detromper Ics lecteurs de votre 
journal et remett re les choses au point Hevrv Bourgri. 

Oliscrvaloire dc Toulouse, Seplembrc 13 


Horn-feeding Larve. 

Reahim. the corresixindcnce in Nature on larva.- in ante 
lope horns, reminded me of an experience in India I was 
on a shooting trip near the Niti Paas in May, and bought t 
sheep for food from a native Within five minutes of it 
being killed its horns were removed from the head, and it was 
found that they contained each some dozen maggots, white, and 
•about half an inch in length The horns had not been per- 
ceptibly perforated, and seemed quite sound This fact may be 
well known, but I give it lor what it is worth 

G G Traherne 


“Purple Patches.” 

In Na tore of Novcmlier 12, 1S96, there appeared a letter 
asking for some explanation of certain purple patches frequently 
noticed by the writer ( \ Pedder) on roadwajs and pavements, 
especially at Bath There were but three replies, two of which 
suggested “copying ink" pencils as responsible 
The following notes, made recently in Derbyshire by myself, 
seem so nearly to fit the case that I venture to think a cause 
such as here described, or une closely allied, might explain some 
at any rate, of the cases mentioned Here are the verbatim 

“29/8/98 --At Axe Edge last Wednesday I noticed on a 
coal pit ventilating shaft (Thatch Marsh Colliery) on the moor 
certain deepish blue masses on a ledge near the base Some 
masses brighter blue, olhcis nearly black Under .a lens 
^peared to contain horny parts of larvc and many small seeds 
They are probably the droppings of birds They le.ive a bluish 
stain on the stone 

" To day I noticed the same on some pieces of stone on the 
road to Govt’s Bridge, a steep, rocky roail 

“ 30/8/90 —Visited Axe Edge shaft again There were no 
fresh deposits on it This may be due to almost continuous 
ruin the last four days , but the stains are still there Also 
found deposit on one nr two stones round shaft and on a piece 
of wooden staging They were very plentiful, es|)ecially on the 
tops of the SIX posts of this staging, where one would exjiect 
birds to settle chiefly. The colour and stains were just the 
same— some reddish purple and some bluish purple The 
colour IS thus evidently due only to the excreta (f), and not to 
the body on which deposited The seeds apjiear reddish, and 
It seems likely that the colour is due to them (Bilberries are 
jilentiful on the surrounding moor) ” 

“ 1/9/98 — The seeds are identical with bilberry, and on 
extracting the excreta with cold water a claret-red colour is 
obtained, which leaves a greenish blue stain on paper ” 

Dulwich F Sou rHERDRN 


Re. Blossoming of Horse-Chestnut, 

There ts at present (September 20) a tree in South-End, 
Hampstead, showing a bunch of fresh green leaves and a well- 
form^ spike of flowers. Some years back (1893, I think), 
another tree, in the same plantation, put forth leaves and 
blossom' in September J. J. W. . 
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INTERNATIONAL CONFERENCES AND THE 
BRITISH ASSOCIA TION. 

T he circumstances under which the International 
Conference on Terrestrial Magnetism and Atmo- 
sphenc Electricity met at Bristol, and its relations to 
the Bntish Association, were fully descnbed in the 
address of the President which wo have already pub- 
lished. The success of the Conference leads to the hope 
that similar arrangements may be made in future with 
regard to other international reunions which may be held 
in this country 

The number of such gatherings is increasing, but, 
useful as they undoubtedly are, they make serious inroads 
on the summer vacation , they diminish the few short 
weeks which, when the necessary holiday has been 
taken, can be devoted either to research or to prepar- 
ation for the work of the next session ; and lastly they 
necessarily compete with, and injuriously affect, each 
other 

Thus It IS unquestionable that the fact that physio- 
logists foregathered in Cambridge shortly before the 
meeting of the British Association was one of the causes 
why at Bristol physiologists were conspicuous by their 
absence Last year the number of British geologists 
who visited Canada was relatively small, as they could 
not be in the Caucasus and on the shores of the Pacific 
at the same time 

It may be impossible to prevent such meetings from 
interfering when they are held in different countries and 
when two nations are the hosts, but everything that is 
possible should be done to prevent it when the gather- 
ings take place in the same summer and in the same 
country Steps have recently been taken in this direc- 
tion Conferences of zoologists and physiologists were 
held simultaneously in Cambridge, and the Conference 
on Terrestrial Magnetism was affiliated to the British 
Association This latter plan could not be adopted if 
the number of persons attending an International Con- 
ference was so large that, if the Conference were held 
simultaneously with the meeting of the Association, it 
would overtax the receptive capacity of a great town 
Such cases are comparatively rare, and in others the aid 
of the Association is so valuable, that it may be hoped 
that the precedent now set will be followed frequently 
The conditions of a successful International Conference 
are interesting and important questions to discuss, an 
adequate attendance of British and foreign scientific men, 
and well arranged opportunities for social intercourse 
Taking the first two for granted, and dealing therefore 
only with the last, it is well known that an elaborate 
scheme of entertainments and excursions is most 
generously and even lavishly provided by the locality in 
which the British Association meets 1 hese were, and 
probably always would be, thrown open to members of 
an International Conference meeting together with and 
recognised by the Association. If the number of those 
attending the Conference was sufficiently large to justify 
the wish to have some special entertainments — it may 
be a dinner or an excursion —reserved for them alone, 
this could no doubt be arranged at a cost to the pro- 
moters of the Conference much less than that involved in 
the holding of an independent meeting The British 
Association thus possesses ready-made machinery for the 
reception and entertainment of foreigner, which would 
have to be created anew for each independent Confer- 
ence On the other hand, no small part of the elaborate 
preparations for the meeting of the Association is now 
too often devoted to the entertainment of persons whose 
interest in science is little more than a hardy annual 
which blossoms in August or September, and requires a 
stimulating treatment of cheap excursions to bnng it to 
maturity. No harm would be done to the Association, 
and good would result in many ways if these were in 
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Mrt replaced by distinguished foreign visitors and their 
English confreres The authorities of the Association 
have shown a praiseworthy readiness to vary their 
arrangements so as to grapple with new conditions. 
Though nominally a department of Section A, and 
working most harmoniously with the officers of that 
Section, the International Magnetic Conference was 
practically at liberty to manage its own affairs, and was 
in no way hampered by red-tape The Permanent 
Committee, appointed not by the Association, but by 
the International Meteorological Conference at Pans in 
1896, was added en bloc to the Committee of Section A, 
and was allowed unfettered control of the Magnetic 
Department of that Section 

If the authorities of the Association arc thus wisely 
liberal in future, there is no reason why at least the 
smaller International Conferences which take place in 
this country should not meet in alliance with the British 
Association 

If a Section can for one year coexist with an almost 
independent department, there is no reason why similar 
temporary arrangements should not be adopted on a 
more extensive scale, should occasion so require The 
promoters of the Conference would be saved a great 
deal of trouble and even of expense 1 he cost to the 
Association and to the locality would be no greater than 
It IS now The persons entertained would be genuine 
scientific workers The meetings of the Association 
would gam in interest and prestige, while .it most of the 
places where the Association meets there would be no 
difficulty in providing space for several additional Sec- 
tions if such subdivision were necessary. 

The experiment which has been tried this year on .1 
small scale was a complete success, and it is desirable 
that those who may have the management of Inter- 
national Congresses in future should be fully aware ot 
the readiness which the C ouncil of the British Association 
has displayed to make the great organisation which it 
controls as useful as possible. They have much to 
give, and on this occasion they gave it freely ; while, on 
the other hand, the Association gained both in the interest 
of its proceedings, and in the usefulness to science 
which IS the object of its existence 


NOTES. 

Tint seventeenth Congress of the Sanitary Institute was opened 
at Birmingham on Tuesday, and will continue in session during 
the remainder of this week On Tuesday afternoon Sir Joseph 
Fayrer, Bart , the President of the Congress, delivered an address, 
m which he surveyed the progress of preventive medicine 
during recent times , and in the evening the Ixird Mayor opened ' 
a great exhibition of appliances, machinery, food products, and 
the like, which is the usual feature of the Congress, and lasts a 
month On Wednesday municipal representatives, medical 
officers of health, sanitary engineers, sanitary inspectors, and ' 
Indies held conferences and discussed papers. Thursday and 
F nday are to be devoted to sectional work, and there are two 
imjKiruint lectures, one to the Congress, and one to the general 
public Among the topics to be discussed are the relations of 
medical officers to vaccinal legislation, the milk supply, water 
analysis, bacteria and infectious disease, hygiene in dress, and 
the decrease in the birth rate. 

The death is announced at Paru of M. Gabriel de Mortillet, 
the eminent anthropologist 

The annual exhibition of the Royal Photographic Society was 
inaugurated by a soirM held on Saturday last, September 24. 

At the meeting of the Entomological Society of London, on 
October S, a paper by Mr. F. Merrifield, “ On colouring of 
pupae of P machaon and napi caused by exposing the pupating 
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larr.e to coloured surroundings,” will be read ; and also one by 
f? H Verrall, ‘‘On Syrphidre collected near Aden by 
•Colonel J W. Yerbury.” 

Rbcbnt researches by Surgeon-Major Ronald Ross [have 
shown that the mosquito maybe the host of parasites of the type 
of that which causes human malaria. Ross has dtsbnclly proved 
that malaria can be acquired by the bite of a mosquito, and the 
results of his observations have a direct bearing on the propaga 
tton of the disease in man Dr P Manson describes the 
investigations in a paper m the Bnltsh Medical Journal, and 
sums them up as follows — The observations tend to the con 
elusion that the malaria parasite is for the most part a parasite 
of insects , that it is only an accidental and occasional visitor to 
man i that not all mosquitos are capable of subserving it , that 
particular species of malaria parasites demand particular species 
of mosquitos , that in this circumstance we have at least a partial 
explanation of the apparent vagaries of the distribution of the 
varieties of malaria. When the whole story has been completed, 
as It surely will be at no distant date, in virtue of the new know- 
ledge thus acquired, we shall be able to indicate a prophylaxis for 
malaria of a practical character, and one which may enable the 
Furopean to live in climates now rendered deadly by this pest 

A \ At UABLE report upon the various attempts which have 
been made to bring China grass (obtained from Boekmena 
ttivea) and Ramie or Rhea (obtained from B (enaiissttua) into 
use for manufacturing purposes is contained m the AVro 
Bulletin for September The report describes machines which 
have been devised to deal with the grass, and indicates the 
merits and defects of the most important of them It will be 
seen from the following summary of the Kew report that the 
problem has not yet been satisfactonly solved — “ Notwithstand- 
ing all the expenditure of mechanic.sl skill and inventive 
ability, the conclusion cannot be evaded that we arc still as 
far off as ever from being able to place upon the market a finished 
product which will effectually compete with silk, flax, and the 
better qualities of cotton The plants can be grown with the 
greatest ease But when the problem of treatment is solved, 
the supply of the raw material will be limited to warm countries 
The cultivation of China grass m temperate regions will never 
be able to compete successfully with that of Ramie (or perhaps 
of China grass) in the tropics It is known that when ribbons 
can be produced sufficiently cheaply, these can be degummed 
and turned into fllasse at a small cost. The whole question then 
still turns, as in 1888, on the production of ribbons We are 
still waiting for a decorticator which will not merely turn out 
ribbons fit for further manufacturing processes — that has been 
accomplished— but will turn out, say, half a ton a day at a small 
coat. Till this has been found, the planter cannot profitably 
deal with his crop, and the degumming processes now almost 
entirely dependent on hand-cleaned fibre from China are 
paralysed for want of a supply which will allow the finished 
product to compete with other fibres ” 

News has been received by Use Times that the .4«rar< /re, 
with the Swedish Arctic Expedition under Dr. A G Nathorst, 
has returned to Tromso, after a successful cruise to the seas and 
islands around Spitsbergen ; and the following notes on the 
results of the expedition are publuhed • — The Antarctic left 
Tromso on June 8, and proceeded to Bear Island, which was 
reached on the lltb; a week was spent there. The whole 
island was surveyed, and a map on the scale of i : 50,000 was 
drawn by Lieut. Kjellstrov and Dr. Hamberg. After sur- 
veying and mapping Bell Sound, on the west of Spitsbergen, 
and visitmg some points of interest in Ice Soqpd, the expedition 
proceeded westwards, and did some hydrographical work as far 
as the margin of the Greenland ice-pack (78° i' N lat., 4* 9' W. 
long.). The ship was then turned to the south and east of 
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Spitsbergen, and reached King Charles Land, which was com- 
pletely mapped on the scale of i 100,000 and surveyed. From 
there the Antarctu proceeded to White Island, which was cir- 
cumnavigated ; the expedition landed at the only two places 
where landing is possible, and the geology of the island was 
ascertained This island is completely covered by an ice cap, 
which IS broken off at the sea shore, ending in a perpendicular 
ice-wall, just as is found on the Antarctic Continent, though in 
miniature Great table formed icebergs are given off from this 
ice-sheet From White Island, which is larger than indicated 
on the maps, the Antarctic made us way through alternating 
heavy ice and open water to Charles \II Island, whence the 
expedition proceeded northwards and reached 81* 14' N. lat. 
The expedition then passed north of the Seven Islands and 
proceeded to Treuenberg Bay, Grey Hook, and Danes Island, 
from which they steered southwards along the western coast of 
Spilsliergen, When the Antarctic reached the south end of 
Prince Charles Foreland the circumnavigation of the whole of 
Spitsbergen, with the surrounding islands, was completed The 
scientific work of the expedition has been most successful , 
they have brought back large geological, botanical, and lOO- 
logical collections The geology, botany, and ecology of King 
Charles Land are now completely known, and there are evident 
important connections between the geology of Spitsbergen and 
that of Franz Josef X.and. 

There are a great number of curious superstitions as to the 
time of day when a dying person is most likely to draw his last 
breath, and the tide, the moon, and the wind have all been sup- 
posed to have some share in the matter According to the 
British Medical Journal, Knseri, who has analysed 25,474 cases 
of death, and 36,515 of birth, where the exact time of day was 
noted, finds that the maximum number of deaths occur in 
the early afternoon (2-7 pm), and the minimum in the last 
hours lieforc midnight, while the maximum number of births 
occur m the early hours of the morning, and the minimum m 
the early hours of the afternoon. As regards the cause of ihw, 
he points out that the hours of the maximum number of deaths 
ate precisely those when the pulse rate and temperature are at 
their highest m health, and when there is a febrile exacerbation 
m illness 

The Report of the Chief of the United States Weather 
Bureau upon meteorological observations made during the year 
1896-97 has just been received It consists of a volume contain- 
ing more than four hundred pages, with nearly one hundred 
large charts and plates The very valuable work carried on by 
the Weather Bureau is too well known to meteorologists to 
need commendation here The vote for the service during the 
fiscal year 1896-97 was 883,772 dollars , but, remembering how 
very considerably the work has extended during the past few 
years, we are surprised to learn that this grant is 109,748 dollars 
less than that made m 1883 In the past fifteen years the 
number of voluntary observers has increased from 300 to about 
3000, and the number of stations on the sea-coasts and the 
Great Lakes, where storm warnings are displayed for the benefit 
of manners, has increased from 41 to 253 These storm warn- 
ings have proved of very great service At each of the 253 
stations where the signals are displayed, telegraphic messages, 
giving the situation, intensity and probable movement of the 
storm are distributed to the masters of vessels within an hour 
after the information has been dictated bv the forecast official at 
headquarters. It is estimated by shipowners that one hurricane 
sweeping the Atlantic seaboard would cause damage to floating 
craft of more than 600,000/. During the past three years ten 
01 more of these destructive storms have visited the coast line of 
the Upited States, but In every cose the danger warnings were 
displayed long m advance of the storm, and no manne disasteis 
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of importance occurred These facts alone justify the appeal of 
the Chief of the Weather Bureau for an increased grant His 
estimate of the money needed to meet the legitimate requests 
of the agricultural, marine, commercial, and manufaelunng in- 
terests of the States is 1,044,050 dollars, being an increase of 
160,348 dollars The present report furnishes abundant evidence 
that whatever money is voted will be used in making the Bureau 
of service to the people of the States, and of assistance to the 
progress of meteorological science In addition to the usual 
report upon the administrative work, the volume contains an 
account of the climatology of the year, and papers upon the 
rainfall of the United Slates and the floods of the Mississippi 
Valley, both of which have already been noticed in Natvrb 

Tub September number of Anna/en der Hydrographte und 
niaritimen Afeteorologie contains two papers of mote than usual 
interest • (i) Yearly isotherms and isabnormals of sea surface 
temperature, by Dr W. Koppen. The author has calculated 
the yearly isotherms from the best available sources, including 
those of the Deutsche Seewarte and the Meteorological Office, 
and in addition to the usual methods of showing simply the 
warm and cold currents, he has indicated the districts where the 
surface water is more than i° C above or below the temperature 
due to geographical position. (2) Contribution to the knowledge 
of wind conditions on the sailing routes between the equator and 
Cape Horn, by Dr 11 . Konig The data used are principally 
those collected for the sailing directions issued by the Seewarte 
In addition to various tables showing the distribution of wind j 
directions for months and seasons, and referring to different 
districts, the author has shown graphically for each month and 
each 5' square the percentages of the three most prevalent 
Wind directions with numbers showing their mean force, the 
calms, and the total number of obsersations from which the 
results are deduced Both the above discussions are accom- 
panied by interestirg explanatory remarks 

TBLEiMtoNtc communication has been established between 
a number of farms in Australia by means of wire fences The 
Australian Agncultunst publishes a note from a correspondent 
writing from a station near Cobar, stating that it was easy to 
converse with friends at a station eight miles distant with 
instruments connected on the wire fences, and the same kind of 
communication was established over a distance of thirteen miles 
A large number of stations are connected m this way, and the 
system if widely adopted will do much to relieve the monotony 
of back country life. 

Prof. ZicKLRK, of Brttnn, has (says the Kevtnv) 

conducted an elaborate senes of experiments, which show that 
a telegraphic instrument can be actuated at considerable 
dutances by a beam of ultra-violet light He employs a power- 
ful arc lamp as his transmitter, using a screen of glass to produce 
intermittent flashes of the ultra-violet beam, which embody 
themselves as dot and dash signals on his receiver. The re 
cetvet IS an air gap in a circuit containing an induction coil 
regulated to an electromotive force just below the siiacking point 
at the air-gap As Hertz long ago has shown, a beam f ultra- 
violet light falling on the kathode of a strained air-gap, near 
its breaking-down point, will immediately provoke a discharge 
Zickler started by producing this effect over a distance of 2 m. 
Then, by improving the shape and material of his electrodes and 
enclosing them in a chamber of compressed air, he was able to 
mcreaee ihu distance to 200 m This is a remarkable result, 
and It is extremely interesting to physicists to learn that the 
short and easily alraorbed ultra-violet light can influence a spark 
discfiaige at so great a distance 
Thb attention of several physicists has been of late turned to 
determinations of the thermal conductivity of rocks. A large 
number of experimental results, chiefly statistical, and obtained 
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by using* the “Wall method,” are detailed by Messrs. B. O 
Pierce and R. W Willson in the PrtKtediHgs of the American 
Academy of Arts and Sciences ; while Dr Francesco Moiano 
has been engaged in determining the internal and external con- 
ductivity of the rocks of the Roman Campogna and the correspond- 
ing fluctuatiojis of temperature of the soil (- 4 /ri det Ltncn, vii ) 
While these experiments lead to purely numerical results. Dr. 
Lees, of Manchester, in a paper read before the British As- 
sociation, has succeeded in establishing the fact that pressure 
produces a marked increase of conductivity in the less closely- 
grained rocks, especially sandstone 

The disposal of the town refuse of Naples has led to a lengthy 
discussion at the meetings of the Reale Isliluto d’lncoraggia- 
mentu di Napoli, and the publication of a number of papers ro 
theit large annual volume of Atii The subject is introduced 
by Prof Paolo Boub6e, who seems to rather favour treatment 
by the Arnold Le Blanc system, or the use of destructors, though 
It would appear that the refuse of the Neapolitan streets is loo 
wet, and also too poor in carbon, to burn without the additional 
consumption of coal At present the street sweepings arc taken 
and deposited some distance outside the city, and the accumula- 
tions ultimately used ns manure j but the effluvia arising from so 
large a mass of putrefying matter have become prejudicial to 
health It is suggested that the problem might be best solved 
by a senes of cxpinments on the different alternative methods, 
of disposal : and even the clumsy and wasteful plan of dumping 
the refuse at sea seems considered deserving of a trial 

An “Improved form of Hjdromeler” by means of which 
the effect of capillarity is tlimmated, is proposed by the Rev. 
H. O’Toole of Blackrock College, writing in the Su'entt/ii 
Proceedings of the Royal Dublin Society. It is simiktr in 
principle to Nicholsons hjdrometer, but, instead of one bulb, 
u has two connected by a narrow stem of the same material anti 
sectional area a.« that which supports the weight. It is first 
loaded till the lower bulb is immersed, and then loaded till both 
bullxi are immersed The ailililional weights put in at the 
second observation represent exactly the weight of a quantity of 
liquid equal in volume to the upper bulb between ihe two points 
of immersion 

“A CoNTRiBU IION to the Study of Individual \ anatinn in 
the Wings of Leptdoptera” is given by Mr William L W. 
Iield in Ihe Proietdings of the American Academy of Arts and 
Sciences, xxxm 21 The paper gives the results of an attempt 
to find in a particular species answers to the following questions : 
(1) Is a part developed in any given species in an extra- 
ordinary manner as compared with the development of the 
corresponding part m other allied species, more variable than 
jtarts which exhibit less specific peculiarity? (2) Which sex is 
the more variable ? The species chosen is the moth Theieiis 
abbotti, in which the outer margins of the primaries are ex- 
cessively irregular and extraordinarily long ns compared with the 
other dimensions of the wings Measurements were made, for a 
large number of specimens of the length of the sinuous margin, 
the length and breadth of the wing, and the chord of the margin ; 
and from these the author concludes that, in the moth m ques- 
tion, the most aberrant dimension of the fore wing is likewise 
the most variable, m accordance with Darwin’s law The 
females show, in gti ;ral, a greater degree of variabillt) than the 
males , but m the one markedly aberrant feature under dis- 
cussion, their variability is less than that of the males. With 
reference to the first conclusion, the propriety may be ques 
tioned of instituting comparisons between the lengths of the 
jagged contour of the outer margin and the straight lines which 
determine the actual dimensions of the wings, Mr, Field might 
with advantage make observations on some other insect in 
which the length or breadth of the wing was the aberrant 
feature. 
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In a long aiticle (to be continued) contributed to the 
Ztolegtst, Mr. W. L. Diatant reviews the facts and theories as 
to assimilative coloration, and propounds some new views He 
remarks m the course of his paper ‘ ‘ It seems possible that 
assimilative coloration may have been a first and very general 
consequent in animal development t that such a view is suggested 
by many facts ; and that the subsequent protective resemblance 
acquired by numerous living creatures through the process of 
natural selection, when li(e had advanced to the competitive 
stage, is far too frequently used as an explanation for whole 
senes of uniform phenomena in coloration, which have prob- 
ably survived unaltered from remote antiquity, and which by 
their very essence were outside the law of natural selection, or 
unaltered survived as the ‘ fittest ’ ” 

The Biologisckes Ceiitralblatt (No ly) contains a paper by 
Hartvig Huitfeldt-Kaas on the Plankton of the fresh-water 
lakes of Norway The author follows the methods of Apstein, 
and finds that in general the Plankton is richer in shallow waters 
than in deep, except m regions where the rainfall is excessive, 
I e where the lake is subject to sudden large additions to the 
volume of water The seasonal variations in the quantity of 
Plankton in a number of lakes are exhibited graphically 
The National Geographic Magazine for August contains a 
paper by Mr. W J McGee on I'apagueria, the land of the 
Papago or Papaf Indians, an and region lying beyond the Sierra 
Madre, partly in Mexico and partly in Arizona; and covering 
an area of about 50,000 square miles The study of the natives 
presents some remarkable features , their whole existence may 
be said to be occupied with the search for water, and the tribe 
IS distinguished by exceptional force and stability of character 
More than three centuries of contact with white races has 
produced little or no effect upon them 
The issue of the Belgian Montteur International of August 7 
last IS largely devoted to the new iocilfl Anonyme tPfjudes el 
ctAdthons Clographiqiies Ahsle Heclus The laws and con- 
stitution of the Society are prin'td in full, and there arc special 
articles by M. Reclus and others The new Society has for its 
object the furthering of geographical study and exploration in 
all directions, by means of cu operation with existing foreign 
institutions and with foreign branches of the Society itself ; and 
special attention is to be given to the working up and publishing 
of geographical infornialion relating to particular regions, in a 
form adapted for economic and commercial purposes 

The number of the Natiirwitsenschaftliche Wochensihrtft 
for September II contains an excellent popular account of the 
Adschidarja, the gulf connected with the Caspian Sea by the 
narrow strait of Karabugos, and often known by the latter 
name A current flows from the Caspian to the Adschidarja, 
varying in speed at different seasons, but never changing its 
direction, and the waters of the gulf are intensely salt — j8 per 
cent — compared with alwut i "4 per cent, in the Caspian 
Actual measurements made at different dates since its discovery 
in 1836 show that the Adschidarja and the Karabugas are being 
rapidly filled up, and the fossil remains show that fur a long 
period the waters of the former have been growing steadily 
Salter The description of the chemical deposits, both organic 
and inorganic, is of extreme interest, the latter specially so in 
relation to the formation of oil beating strata. 

Da. H Carkington Boi.ion has discovered in a cavern 
at Lake Minnewoska, New York, a grotto in which are repro- 
duced on a small scale many of the beautiful phenomena seen 
at the celebrated Blue Grotto of the island of Capn The lake 
is situated on the Shawangunk range of mountains at an 
elevation of about 1700 feet ; it lies in a basin, excavated in 
glacial times, about half a mile long and less than a quarter in 
width, and of a depth reachuig seventy feet. The rock on all 
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sides IS a white quartzite, which rests upon shale, but no out- 
crop of the latter is visible at the lake. The water varies in colour 
from Nile green through turquoise blue and sky blue lodeepindigo 
blue, and in all these shades exhibits the silvery appearance, 
when agitated, characteristic of the grotto at Capn A body 
immersed in the water has a beautiful silvery sheen, similar to. 
the reflection of moonlight The water has these colours at all 
hours, but they are strongest when the sun is in the zenith . 
late in the afternoon the slanting rays of the sun enter the 
opening and light up the cavern, greatly diminishing the 
optical effects 

Thf last two issues (vol 1 Nos <) and 10) of the Records 
of the Botanical Survey of India comprise a contnbution to. 
the Botany of the Chitral Relief Expedition, 1895, by Mr J F 
Duthie , and a Botanical Tour in Chamba and Kangra, by Mr, 
G A Gammie 

A VAtltABiE list of the Freshwater Algce of Queensland is- 
issued by the Department of Agriculture, Hrislane (Botany 
Bulletin, No 15) The compiler, Mr h M Bailey, has in 
corporaled with his own observations those of the European 
algologists, Askenasy, Moebius, Nordstedt, Schmidle, and 
Borge, who have worked at the algology of Australia 

The Geological Survey of (Queensland (l>epartment of Mines). 
has issued a list of Additions to the hossil Flora of (Queens- 
land, complied by Mr John Shirlty The species dcscriheti 
are mainly from the Ipswich formation, Trias Jura system, and 
are mostly Gymnosperms and Ptendophyta, with a few Dico- 
tylcdones The list is accomiianied by twenty five plates 

It IS recorded in the Kew Bulletin of Miscellaneous Infonn- 
ation (No 140) that the (Queen’s Cottage Grounds (between 37 
and 38 acres) have now been formally added to the precincts of 
the Royal (.ardens , but that public access to them cannot be 
given until provision for their maintenance and supervision has. 
been made in the estimates for the next financial 5 ear It is 
intended to preserte the grounds as far as possible in their 
present condition 

The numbers of the Journal of Applied Muroscopy for June- 
and July, published by the optical firm of Bausch and I.omb, 
Rochester, New York, contain a number of very useful articles 
on microscopical technique, and on the structure of the micro- 
scope, ns well as some which are more purely biological The 
should be in the hands of all mtcroscopists 

The Biologisches Centralhlatt continues to publish useful 
epitomes of recent research in various branches of biological 
science In the number for August 1 5 we hnd n jiaper, by 
Bernhard Jacobi, on the results of the newest researches on the 
locality and conditions of the formation of proteids in green, 
plants, with a bibliography appended. The same number con- 
tains an article, by J E W Ihle, on the phylogeny and 
systematic position of the Pentopodte 

The illustration of lectures and lessons by lantern slides is 
now so wirlely used, that attention may profitably be called to 
the supplementary list of slides just published by Messrs 
Newton and Co Among the lantern slides of interest to 
teachers of science, we notice in this list a set of HI bacterio 
logical slides, reproduced from original negatives by Dr Spitta ,- 
numerous recent astronomical photographs, including pictures 
of the Indian eclipse ; news taken by Prof. Crookshank during 
the meeting of the British Association in Toronto last year ; 
geological formations in the neighbourhood of Barmouth , and 
fifty five pictures of English buds, photographed from the well- 
mounted specimens in the Natural History Museum In 
addition to the titles of slitles, the list contains descriptions of 
new lanterns and lantern accessories of service in science 
demonstrations. 
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Thc addidoni to the Zoological Society’t Gardena during the 
week include a Chimpanzee (Antkropoptktcus troglo- 
■dyttSf t } from Weat Africa, preaented by Mr. Claude E. Bird , 
a Rheaus Monkey {Afa,.aeus rhesus, 9 ) from India, presented 
by Ml. C. Ganz' a Brown Capuchin (Ctbus fatiuUus) itom 
Guiana, presented by Mus May Hill , two White-throated 
Capuchins (Cehus hypoleucus) from South America, presented by 
Mrs. C E Cregan , three Black-eared Marmosets (HapaJt 
penhtUata) from South-east Brazil, presented by Mrs. Dal 
Young: a Common Chameleon {ChametUen vulgarts) from 
North Africa, presented by Mr W E. Raynea-Cole ; a Red- 
vented Bulbul (Pyenonotus hamorrhous) from India, deposited. 


OUR ASTRONOMICAL COLUMN 

Astronomical Occurrences in Ociober — 

October a loh. 37m. to iih 35m. Occultation of.47 Arietis 
(mag 5 ‘9) by the moon 

4. Tempers comet (1867 II ) due at perihelion 

3 9h 46m Minimum of Algol (B Persei) 

5 t6h 6m to I7h 27m Occultation of 132 Taun 
(mag S 1 ) by the moon 

7. Saturn Outer minor axis of the outer 
= 16" 09 

7, I7h om Mars in conjunction with the moon 
I" as' N I 

8 6h 3Sm. Minimum of Algol O Persei) 

13 rih om Jupiter in conjunction with the sun 

15 Venus Portion of illuminated disc = o ; 

Diameter 34" o 

45, Mars Portion of illuminated disc = o 880 

Diameter 8" o 

16 4h 0111 Mercury a' S of Jupiter 

18-20 Meteoric showerfrom Orion (radiant 91* -t- 15') 
ao Pernne Chofardet's new comet due at perihelion 
22 3h 44m. to 4h 57m Occuluiion of w Capricorni 
(mag S 3) by the moon 

32 5h. 5m to 5h 51m Occultation of p Capncorni 

(mag s o) by the moon 

23. Sh 13111 to 6I1 13m Occultation of 18 Aquarii 
(mag 5 4) by the moon 
34 Uranus 54' S. of ff bcorpii 
37. 5h om. Venus at greatest brilliancy 
29 I3h 2im. to I4h 10m Occultation of /» Arietis 
(mag 5 8) by the moon. 

The Pianet hetwken the Earth and Mars —Herr 
Cj Witt, of the Urania Obseriatory, Berlin, is to be con- 
gratulated on the fortunate discoiery he ha^ made while search- 
ing photographically for minor planets. On August 14 lust he 
found on the plate he had exposed, in addition to the trail of 
the minor planet he was hoping to catch, a second trail which 
indicated tne presence of another of these small bodies moving 
round the sun with a more than usual velocity Herr Wilt 
was not content, however, to let the matter rest thus, so he 
undertook a senes of eye observations and measurements which 
are necessary for the determination of the elements of the body 
in question, Herr Berberich undertook the task of in- 
vestigating Its motion from these observations, and the result, 
as far as 13 known, is surprisingly interesting Instead of the 
object being a new or a previously observed member of that 
system of Mies which travels round the sun between Mars 
and Jupiter, it proves to be quite an exception, its orbit lying 
viithin that of Mars , in other words, it travels m a path which 
IS nearer to the earth than that of Mars It completes its re- 
volution in a period of about 600 days ; that is, roughly, 80 days 
less than Mars takes ■ both the eccentricity and inclination of 
the orbit are considerable This small body thus becomes our 
nearest qeighbour after the moon, and, although small, will 
shine when closest to us as a star of the sixth magnitude. No 
doubt the discovery of this new planet will incite afresh ob- 
servers of these small bodies , and who will say that this ne 
object IS the only member of its kind that performs i.. 
^olution round the sun in an orbit between the earth and 
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Photograph opthk Chromosphere —In the Attrephysual 
JourneU for August there is reproduced one of tha. photographs 
taken by Prof Nai^mvala during the recent eclipae of the sun 
in January last Prof Naegamvala, it will be remembered, 
was stationed at Jeur, and although his chief Instrument (a stx- 
inch Taylor Cooke triplet and two objective prisms of 45') 
arrived from the makers as late as January It, he was very 
fortunate m being able to adjust it as well as he did in the 
small amount of time he had at his disposal The advantage of 
the prismatic camera over an ordinary silt spectroscope has during 
the late eclipse been abundantly proved, for one is easily able 
to differentiate at a glance between the spectra of the corona, 
the chromosphere and the prominences There are, however, 
several points in photographs taken dunng an eclipse with such 
instruments which must be carefully considered, and which, 
when overlooked, are liable to lead to errors. An over- 
sight of this kind occurs in the text describing the photograph 
referred to above The writer states “ Perhaps the most inter- 
esting feature of the photograph is the prominence shown m two 
lines between H and Ht, but invisible m H and K and the 
hydrogen lines.” 

A glance at the photograph tells us that the prominence is 
recorded in both the H and K light, but the jieculiar position of 
the prominence in the spectrum is due to the fact that the 
two “lines” are the images of the upper portion of a pro- 
minence on the chromosphere obscured by the dark moon on the 
side opposite to that represented by the arcs This same 
prominence is depicted on most of the negatives that were 
secured at Viiiadrug, and is recorded not only in the 11 and 
K lines, but m the hydrogen and other lines. 

Observations OP Ju TITER durinii the Optosition 1898. 
— Sig. J Comas Sola, observing at the Observatory of Catalii 
with an equatorial of 22 cm aperture, some very interesting 
observations of the surface markings^oft Jupiter during the 
period extending from January 18 to June 12 dunng the present 
yeat{Asir Nackr , 3519) The general aspect of the surlace 
did not offer evidence of very great change, but rather indicated 
that the jilanet was in a stale of lelativu calm More especially 
was this the case with the northern equatorial belt, which last 
year was very large, double and perhaps triple, but recently 
has been observed to be very simple, showing a uniform structure 
of a deep ruddy colour. The equatorial zone was found to be 
of an intense reddish yellow or yellowish orange colour, and 
was especially rich in details In addition to the oblique grey 
markings usually seen, the whole zone appeared flaky, and 
when the definition was good this was found to be made up of 
large and small dark round spots The south equatorial belt 
did not offer any new markings, but appeared in its normal 
condition The red spot, according to Sig Sol.i, was always 
very pale and grey, but in spite of us feebleness he could see 
the whole of iis elliptic contour The eastern portion always 
appeared darker than the rest, and sometimes a small dark spot 
could be seen in this position From three transits of the 
eastern portion of this spot m April, May and June, the mean 
Jovian longitude was found to be 36” 6 for May 23 In the map 
showing the planisphere of this planet, which accompanies the 
article, thc reader will gather a good general idea of the positions 
and shape of the markings which were seen by this observer. 

Pkrioiju. Comets — In the BuUetin Astrommtque for 
September there is a most interesting article, by M Schulhof, 
concerning periodic comets and the present slate of theories 
connected with them The article covers no less than forty one 
pages ot the Bulletin, so we cannot do more than give a very 
brief outline of its contents M. Schulhof restnets his remarks 
simply to the movements of the comets and their accompanjong 
perturbations, but does not touch on their chemical or physical 
characteristics. After a bnef summary of the general ideas 
concerning the motions of each of these comets, and the part 
taken by the several investigators who have worked out the 
orbits, he draws attention to the great similarity between groups 
of comets, caused, as he mentions, by the presence of our 
planets exerting their influence as these bodies approach our 
system. The origin of comets and their relation to meteor 
swarms are further discussed, also the views of Schiaparelli, 
Faye, and Tisserand. In concluding, M Schulhof makes 
mention of the difliculty connected with a complete reduction 
of the observations of a comet of short period, with which ajl 
computers are familiar, pointing out that the perturbatory actions 
of all the planets except Neptune have to be taken into account. 
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THE BRITISH ASSOCIA TION. 

SECTION H. 

ANTHROrOLOGV 

Opening Address by E W. Brabrook, C B , F S A., 
President op the Sbchon 

I AM very sensible of the honour of presiding over thrs Section 
at a Bristol meeting Bristol, from its association with the 
memory of J C Pnchard, may be regarded ns the very birth 
place of British anthropology 

In submitting to this Section some observations on the past 
progress and the present position of the Anthropological 
Sciences, I use the plural term, which is generally adopted by 
our French colleagues, in order to remind you that Anthro. 
pology IS in fact a group of sciences There is what in France 
is called pure anthroixilogy or anthropology proper, but which 
we prefer to call pnysical anthropology — the science of the 
physical characters of man, including anthropometry and 
craniology, and mainly based upon anatomy and physiology 
There is comparative anthropology, which deals with the 
KKilogical position of mankind There is prehistoric archieolog) , 
which covers a wide range of inquiry into man’s early works, 
and has to seek the aid of the getilogist and the metallurgist 
There is psychology, which comprehends the whole operations 
of his mental faculties. There is linguistics, which traces the 
history of human language. There is lolk lore, which invcsti 
gates man’s traditions, customs, and beliefs There are ethno- 
graphy, which describes the races of mankind, and ethnology, 
which diffcreniiates between them, both closely connected with 
geographical science There is sociology, which applies the 
learning accumulated in all the other branches of anthropology 
10 man’s relation to his fellows, and requires the co-opcration of 
the statistician and the economist How can any single person 
mn.ster in its enttrety a group of sciences which covers so wide a 
field, and requires in its students such various faculties and 
qualifications i Here, if anywhere, we must tie content to 
divide our labours The grandeur and coninrehensiveness of 
the subject are among its attractions The old saying, “I am 
a man, and therefore I think nothing human to be foreign 
tome," expresses the ground upon which the anthropological 
sciences claim from us a special attention 
I may illustrate what I have said as to the varied endow- 
ments of anthropologists by a reference to the names of four 
distinguished men who have occupied in previous years the 
place which it falls to my lot to fill to day— most unworthily, 
as I cannot but acknowledge, when I think of their pre-eminent 
qualifications When the Association last met at Bristol, in 
1875, Anthropology was not a Section, but only a Department, 
and it was presided over by Rolleston There may be some 
here who recollect the address he then delivered, informed from 
beginning to end with that happy and playful wit which was 
characteristic of him j but all will know how great he was in 
anatomy, what a wide range of classical and other learning he 
possessed, and how he delighted to bring it to bear on every 
anthropological subject that was presented to his notice. In 
1878 Huxley was the Chairman ol this Department It is only 
necessary to mention the name of that illustrious biologist to 
recall to your memory how much anthropology owes to him 
Eight years before, he had been President of the Association 
itself, and seven years before that bad published bis “Evidence 
as to Man’s Place in Nature ’’ Brilliant as his successes were 
in other branches of scientific investigation, I cannot but think 
that anthropology was with him a favourite pursuit His 
wntings uoon that subject possess a wonderful charm of style 
In 1883 the Chairman was Pengelly, who for many years 
rendered service to anthropology by his exploration of Kent’s 
Cavern and other caves, and who happily illustrated the close 
relation that exists between geology and anthropology. His 
biography, recently published, must have reminded many of us 
of tne amiable qualities which adorned his character Finally, 
m 1886, two years after anthropology had tiecome a Section, 
its President was Sir George Campb^t, a practical ethnologist, 
a traveller, an administrator, a legislator, a geographer, who 
passed through a long career of public life with honour and 
distinction. All my other predecessors are, I am glad to say, still 
living, and I make no mention of them. The fevwnames I have 
cited— ulected by the accidental circumstance that they are no 
longer with ns— ate sufficient to show what varied gifts and 
pursuits are combined in the study of anthropology. 
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There is another aide to the question Great as is the 
diversity of the anthropological sciences, their unity is still more 
remarkable. The student of man must study the whole man 
No true knowledge of any human group, any more than of a 
human individual, u obtained by observation of physicak 
characters alone Modes of thought, language, arts and history 
must also be investigated This simultaneous investigatioix 
involves in each case the same logical methods and processes. 
It will in general be attended with the same results. If it be- 
true that the order of the Universe is expressed in continuity 
and not in cataclysm, we shall find the same slow but sure 
progress evident in each branch of the inquiry We shall find 
that nothing is lost, that no race is absolutely destroyed, that 
everything that has been still exists in a modified form, and 
contnbutes some of its elements to that which is We shall 
find that this, which no one doubts in regard to physical 
matters, is equally true of modes of thought We may trace 
these to their germs in the small brain of the pnlx-olithic flint- 
worker , or, if we care to do so, still farther back This, 
principle has, as I understand, been fully accepted m geology 
and biology, and throughout the domain of physical science — 
what should hinder its application to anthropology ? It supplies, 
a formula of universal validity, and cannot but add force and 
sublimity to our imagination of the wisdom of the Creator It 
IS little more than has keen expressed m the familiar words of 
Tennyson — 

“ Y«1 I doulit not thro the ages, one increasing purpose runs, 

Anti the thoughts of men are widen d with the process of llie suns . " 

and supports his claim to be “ the heir of all the ages, in the 
foremost files of time ’’ 

I propose, in briefly drawing jour attention to some recent 
contributions to our knowledge, to use this as a convenient 
theory and as pointing out the directions in which further in- 
vestigation may be rewarded by even fuller light. 

Applying It, first of all, to the department of physical 
anthropology, we are called upon to consider the discovery by 
Dr Dubois at Trinil in Java of the remains of an animal called 
by him Pitheianlhtopus eteiliis, and considered by some 
aulhorilies to be one of the imvsmg links m the chain of animal 
existence which terminates in man In his presidential address 
to this Association last year, Sir John Evans said, “ Even the 
Ptthecanthropus erectus of Dr Eugene Dubois from Java meets 
with some incredulous objectors from Ixith the phj Biological and 
the geological sides From ihe p<iint of view of the latter the 
difficulty lies in determining the exact age of what are 
apparently alluvial beds in the bottom of a river vallej ’ In 
r^ard to these objections, it should be remembered that though 
the skull and femur in question are the only remains resembling 
humanity discovered in the site, it yielded a vast number of 
lossil bones of other animals, and that any difficulty m settling 
the geological age must apply to the whole results of the 
exploration The physiological difficulties anse in two points — 
do the skull and femur belong to the same individual ? are they 
or either of them human, or simian, or intermediate ? As ti> 
the first. It Is true that the two bones were separated by a 
distance of about fifty feet, but as they were found precisely on 
the same level, accompanied by no other bones resembling 
human bones, but by a great number of animal remains, 
apparently deposited at the same moment, the theory that they 
belonged to different individuals would only add to the difficulty 
of the problem With regard to the skull, a projection of its 
outline on a diagram comparing it with others of low type 
belonging to the stone age shows it to be essentially inferior to 
any of them With regard to the thigh, you will recollect that 
at the Liverpool meeting of this Section, Dt Hepburn displayed 
a remarkable collection of femora from the anatomical museum 
of Edinburgh University, exhibiting pathological and other con- 
ditions similar to those in the femur of Trinil Though this 
evidence tends to show that the bone is human, it is not incon- 
sistent with, but on the contrary goes to support, the conclusion 
that it belongs to an exceedingly low and ancient type of 
humanity. Whether, therefore, we call the remains Pithtcan- 
Mne/ur ererfHr with their discoverer, or Homo fit/ Act autAropus 
with Dr Manouvricr, or Ha/rto yananensts firtmtgcnttis with Dr. 
Houa^, we are in presence of a valuable document in the early 
evolution of mankind. 

One element of special interest in this discovery is that it 
bring* us nearer than we have ever been brought before to the 
time when man or his predecessor acquired the erect position, 
t believe that it is acknowledged by all that the femur ^longed 
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to an individual who atood upnght, and I presume that the 
capacity of the skull beinf; greater than that of any known 
anthropoid is consistent with the same inference The sig- 
nificance of that has been most clearly set forth by my prede- 
cessor, Dr Munro, in his address to this Section at Nottingham 
in 1893 He showed that a direct consequence of the u^ght 
position was a complete division of labour as regards the func- 
tions of the limbs — the hands lieing reserved for manipulation 
and the feet tor locomotion , that this necessitated great changes 
in the general structure of the body, including the pelvis and 
the spinal column ; that the hand became the most complete 
and efieclive mechanical organ nature has produced , and that 
this perfect piece of mechanism, at the extremity of a freely 
moving arm, gives man a superiority in attack and defence over 
cither animals Further, he showed that, from the first moment 
that man recognised the adsantage of using a club or a stone in 
attack or defence, the direct incentive to a higher brain develop- 
ment came into existence The man who first used a sjiear 
tipped with a sharp fiint became possessed of an irresistible 
power. In his expeditions for hunting, fishing, gathermg fruit, 
&c. , pnmitive man's acquaintance with the mechanical powers 
of nature would be gradually extended , and thus from this 
vantage point of the possession of a hand, language, thought, 
reasoning, abstract ideas would gradually be acquired, and the 
functions of the hand and the brain be developed m a corre 
^ponding manner I do injustice to Dr. Munro’s masterly 
argument by stating it thus crudely and briefly. It amounts to 
this— once the erect position is obtained, the actions of man 
being controlled by a progressive brain, everything follows in 
due course 

The next stage which we are yet able to mark with certainty 
ts the pal.tolithic, but there must have been a great many inter 
mediate stages. Before man began to make any implements 
at all, there must have been a stage of more or less length, 
during which he used any stick or stone that came to his hands 
svithout attimpting to fashion the one or the other Before he 
acquired the art of fashioning so elaborate an implement as the 
orainary pab-eolithic axe or hammer, there must have been other 
singes in which he would have been content with such an im- 
provement on the natural block of flint as a single fracture would 
roduce, and would proceed to two or three, or more fractures 
y degrees It must have been long before he could have 
acquired the eye for symmetry and the sense of design, of 
adaptation of means to ends, which are expressed in the fashion- 
ing of a complete pal.eolithic implement It is probable that 
such rude implements as he would construct in this interval 
would be in general hardly distinguishable from flints naturally 
fractured Hence the uncertainty that attaches to such dis 
«ov erics of the kind as have hitherto been made public Prof 
McKenny Hughes, who speaks with very high .authority, con 
eludes a masterly paper in the Archieohgtcal Journal with the 
statement that he nas " never yet seen any evidence which would 
justify the inference that any implements older than pal.-eolithic 
have yet been found ” The name “pakeotaliih ” which had been 
suggested for pre pal.iolithic implements seems to him unneces- 
sary at present, as there is nothing to which it can be applied , 
and as it will be long before it can be asserted that we have 
discovered the very earliest traces of man, he thinks it will 
probably be long before the word is wanted An elaborate work 
on the ruder mrms of implement, just published by M. A. 
Thieullen, of Pans, who has for many years lieen engaged in 
collecting these objects, adds materially to our knowledge of 
<hc 'subject 

Another line of argument bearing strongly in the same direc 
non is afforded by the discovery in various places of works of 
art fabneated by early man The statuettes from Brassempouy, 
the sculptures representing animals from the Bruniquel, the 
well-known figure of the mammoth engraved on a piece of ivory 
from Pt'rigord', and many other specimens of early art attest a 
facility that it is not mssible to associate with the dawn of 
human intelligence M. Salomon Keinach tells an amusing 
story A statuette in steatite of a woman, resembling in some 
respects those of Brassempouy, was discovered in one of the 
caverns of Mentone, as far back as 1884, but when the dis 
coverer showed it to a personage m the locality, that authority 
advised him not to let it be seen, lest it should take away from 
the belict in the antiquity of the caves, it being then thought 
too artistic to be consistent with early man The finder acted 
OR^llis adiic*. in ignorance of the real interest of the statuette, 
until .April 1896, when he showed it to M Reinach and M 
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Villenoisy, who promptly interviewed the sage adviser in 
question, and obtained a confirmation of the statemenL Some 
interesting additions to our gallery of prehistoric art have 
been recently made by M Emile Riviere and M Berthou- 
meyrou, at Cro-Magnon in the Dordogne. These are a drawing 
of a biion and another of a human female in profile, which M. 
Rivifcre has kindly allowed me to reproduce. Among the other 
objects found m the same place were some flint implements 
brought to a fine point, suitable for engraving on bone or horn. 

The idea of making in any form a graphic representation of 
anything seen has never, so far as I know, occurred to any 
lower animal , and it could hardly have been among the first 
ideas formed m the gradually developing human brain When 
that idea is found carried out with remarkable artistic skill, by 
means of implements well adapted for the purpose, we may 
surely assume that the result was not obtained till after a long 
interval of time, and was approached by gradual steps marked 
by progress in other faculties, as well as in the artistic faculty 
It may be that some day all uncertainly on this head will ^ 
removed by decisive discoveries 

The interval between the I’akeohthic and Neolithic periods 
rests in the like condition of incertitude That by some means. 



and somewhere on the face of the globe, the one period 
gradually passed into the other we cannot but believe That 
the transition between them may have involved innumerable 
degrees is also highly probable Where and when, and how 
each step was taken we do not know at present, and possibly 
never shall know The problem is not satisfactorily solved by 
the production of palaeolithic implements resembling neolithic 
forms, or neolithic implements resembling palxolithic forms ; 
inasmuch as between the one period and the other an interval 
of time involving geological and other changes has to be 
accounted for. 

In this respect, also, our best authorities are the most cautious 
and conservative In the excellent address which Prof Boyd 
Dawkins delivered to the Royal Archselogical Institute at the 
Doichester meeting last year, on the present phase of prehistoric 
archieology, he contrasted the few primitive arts, such as 
sewing, and the manufacture of personal ornaments and rude 
implements of the chase, possessed by the paleolithic hunters — 
apart from (heir great proficiency in the delineation of animals — 
with the vaneiy of arts, such as husbandry, gardening, spinning, 
weaving, carpentry, hmt building, mining, and pottery making, 
possessed by the neolithic herdsmen, and held that between tM 
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two there 11 a great gulf fixed Somewhere that gulf must be 
bridged over Prof. Boyd Dawkins sms that the bridge is not 
to 1 m found in the caverns of the South of France It is 
difficult to meet his argument that the presence of grains of 
barley and stones of the cultivated plum at Mas d'Aiil are 
evidences of neolithic civilisation. His objections to other dis 
covenes ace not so strong as this, but are strong enough to make 
us pause The tall, long-headed, people whose remains were 
found at Cro Magnon, he holds to be early neolithic and not 
palaeolithic, to stand on the near side and not on the far side of 
the great gulf. 

These considerations lend importance to the discoveries which 
have been laid before this Association at previous meetings by 
Mr. Seton-Kerr, and which have also been commented upon by 
Prof Flinders Petrie and Sir John Evans If we are compelled 
to admit a breach of continuity in Europe, is it in Africa that we 
shall find the missing links ? That is another of the great 
problems yet unsolved The evidence we want relates to events 
which took place at so great a distance of time that we may well 
wait patiently for it, assured that somewhere or other these 
missing links in the chain of continuity must have existed and 
probably are still to be found 

The next stage, which comprises the interval between the 
neolithic and the historic periods, was so ably dealt with by Mr 
Arthur J. Evans in his address to this Section at the livcrpool 
meeting, that it does not call for any observations from me 
Two Committees appointed by the Association in connection 
with this Section touch upon this interval — the Committee for 
investigating the lake dwellings at Glastonbury, and the Com 
mittec for co operating with the explorers of Silchester in their 
well-conducted and fruitful investigation of the influence of 
Roman civilisation on a poor provincial population. I pass on 
to consider the very great progress that has been made of late years 
in some of the branches of anthropology other than physical and 
prehistoric, and especially in that of folk lore I do this the 
more readily because I do not recollect that folk lore has ever 
before l«en prominently referred to in an address to this Section 
It IS beginning to assert itself here, and will in time acquire the 
conspicuous position to which it is becoming entitled, for the 
British Association is sensitive to every scientific movement, 
and responds readily to the demands of a novel investigation 
Already, for three or four jears, a day has been given at our 
meetings to folk lore paiKrs , and at the Liverpool meeting an 
exceeding philosophic, and at the same time practical, paper 
was read by Mr Gomme, and is printed tn txtenso in the 
ProcteJings as an Appendix to the Report of the Ethnographic 
Survey Committee The term “ folk lore ” itself is not without 
a certain charm It is refreshing to find a science described by 
two English syllables instead of by some compound Greek word 
The late Mr W J Thoms had a happy inspiration when he 
invented the name It is just twenty years since the Folk lore 
Society was established under his direction It has accumulated 
a vast amount of material, and published a considerable 
literature , it is now rightly passing from the stage of collection 
to that of systematisation, and the works of Mr J G. Fraier, 
Mr. E Sidney Uartland, and others, arc pointing the way 
towards researches of the most absorbing interest and the 
greatest practical importance 

A generalisation for which we are fast accumulating material 
in folk lore is that of the tendency of mankind to develop the 
like fancies and ideas at the like stage of intellectual infancy 
This IS akin to the generalisation that the stages of the life of 
an individual man present a marked analogy to the correspond- 
ing stapes in the historj of mankind at large ; and to the 
generalisation that existing savage races present in their 
intellectual development a marked analogy to the condition of 
the earlier races of mankind The fancies and ideas of the 
child resemble closely the fancies and ideas of the savage, and 
the fancies and ideas of primitive man 

An extensive study of children’s games, which had been 
entered into and pursued by Mrs Gomme, has been rewarded 
by the discovery of many facts bearing upon these views. A 
great number of these games consist of dramatic representations 
of marriage by capture and marriage by purchase— the idea of 
exogamy is distinctly embodied in them. You will sec a body 
of children separate themselves into two hostile Uibes, establish 
a boundary line between them, demand the one from the other 
a aelecten maiden, and then engage in conflict to determine 
whether the aggressors can carry her across the boundary or the 
defenders retain her within it 
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1 here can be little doubt that these games go back to a high 
antiquity, and there is much probability that they are found^ 
upon customs actually existing, or just passing away at the time 
they were first play^ Games of this kind pass down with 
little change from age to age Each successive generation of 
childhood IS short * the child who this year is a novice in a 
game becomes next year a proficient, and the year after an 
expert, capable of teaching others, and proud of the ability to 
do so Even the adult recollects the games of childhood and 
watches over the purity of the tradition The child is ever a 
strong conservative. 

Upon the same principle, next to children’s games, children’s 
stories claim out attention Miss Roalfe Cox has collected, 
abstracted, and tabulated not fewer than 345 lariants of 
Cinderella, Catskin, and Cap o’ Rushes These come from all 
four quarters of the globe, and some of them are recorded as 
early as the middle of the sixteenth century These elaborate 
stones arc still being handed down from generation to genera- 
tion of children, as they have been for countless generations m 
the past Full of detail as they are, they may be reduced to a 
few primitive ideas If we view them in their wealth of detail, 
we shall deem it imtxissihle that they could have been dissem- 
inated over the world as they are otherwise than by actual 
contact of the several peoples with each other If we view 
them in their simplicity of idea, wc shall be more disposed to 
think that the mind of man naturally produces the same result 
in the like circumstances, and that it is not necessary to 
postulate any communication between the peoples to account 
for the identity It docs not surprise us that the same tom 
plicated physical operations should be performed by far distant 
peoples without any communication with each other why 
should It be more surprising that mental operations, not nearly 
so complex, should be produced in the same order by different 
peoples without any such communication ? Where communica- 
tion IS proved or probable, u may be accepted as a sufficient 
explanation . where it is not provable, there is no need that we 
shouhl assume Us existence 

The simple ideas which are traceable in so many places and 
so far back are largely in relation with lh.it branch of mythology 
which jicrsonifics the operations of nature iar be it from me 
to attempt to define the particular phase of it which is embodied 
in the figure of Cinderella as she sits among the ashes by the 
hearth, or to join in the chase after the solar myth in popular 
tradition The form of legend which represents some of the 
forces of nature under the image of a real or fictitious hero 
capable of working wonders appears to bt widely distributed 
of such, I take it, are the traditions relating toGlooscap, which 
the late Dr S T Rand tolLcted in the course of his forty 
years* labours as a missionary among the Micmac Indians of 
Nova Scotia, where, Mr Webster says, Glooscap formerly 
resided The Indians suppose that he is still m existence, 
although they do not know exactly where He looked and 
lived like other men , ate, drank, smoked, slept and danced 
along with them , but never died, never was sick, never grew 
old. Cape Blomidon was his home, the Basin of Minas his 
beaver pond He had everything on a large scale At Cape 
Split he cut open the heaver dam, as the Indian name of the 
cape implies, and to this we owe it that ships can pass there 
Spencer’s Island was his kettle His dogs, when he went away, 
were transformed into two rocks close by When he returns he 
will restore them to life He coukl ilo anything and everything 
The elements were entirely under his control You do not often 
meet with a mischievous exercise of his power It is a cunous 
part of the tradition, possibly a late amiilion to it, that it was 
the encroachments and treachery of the whites which drove him 

The early inhabitants of the island of Tahiti appear to have 
had a whole pantheon of gods and heroes lepresenling the 
various operations of nature Even the Papuans have a legend 
in which the morning star is personified acting as a thief But 
It IS needless to multiply instances Lord Bacon — who says 
“ The earliest antiquity lies buried in silence and oblivion 
This silence was succored by poetical fables, and these at length 
by the writings we now enjoy , so that the concealed and secret 
learning of the ancients seems separated from the history and 
knowle^e of the following ages by a veil or partition wall of 
fables interposing between the things that are lost and those 
that remain " — has shown in his “wisdom of the Ancients ” 
that classical mythology was in truth a vast system of nature- 
worship, and in so doing has done more than even he knew, 
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for he hail affiliated it to those idea* which have been so com- 
monly funned among rude and primitive peoples. It is true, 
he says, fables in general are composed of ductile matter, that 
may be drawn into great variety by a witty talent or an 
inventive genius, and lie delivered of plausible meanings which 
they never contained But the argument of most weight with 
him, he continues, *' is that many of these fables by no means 
appear to have been invented by the persons who relate and 
divulge them, whether Homer, Hesiod, or others j but whoever 
attentively considers the thing will find that these fables are 
delivered down and related by those writers, not as matters 
then first invented and proposed, but as things received and 
embraced In earlier s^es. Tne relators drew from the common 
stock of ancient tradition, and varied but in point of embellish 
ment, which is their own This principally raises my esteem 
of these fables, which I receive, not as the product of the age, 
or invention of the poets, hut as sacred relics, gentle whispers, 
and the breath of better limes, that from the traditions of more 
ancient nations came, at length, into the flutes and trumpets 
of the Greeks.” 

Except that he supposes them to be a relic of better times, 
the poet’s dream of a golden age no doubt still ringing in his 
ears. Bacon had, in this ns in many oilier matters, a clear insight 
into the meaning of things 

Another idea that apfiears among very early and primitive 
peoples, and has had in all time a powerful inmience on man- 
kind, is that of a separable spirit The aborigines of North- 
west Central Queensland, who have lately been studied to such 
excellent purpose by Dr Walter Roth, the lirother of a much- 
esteemed past officer of this Section, are in many respects low 
in the scale of humanity , yet they possess this idea They 
believe (hat the ghost, or shade, or spirit of some one departed 
can so initiate an individual into the mysteries of the craft of 
doctor or medicine man as to enable him, by the use of a death- 
bone apparatus, to produce sickness and death in another This 
apparatus is supposed to extract blood from the victim against 
whom it IS pointed without actual contact, and to insert in him 
some foreign substance They will not go alone to the grate 
of a relative for fear of seeing his ghost It appears that they 
have the fancy that Europeans are ghosls The Tasmanians 
also, as Mr. Ling Roth himself tells us, had the same fancy as 
to the Europeans, and believed that the dead could act upon 
the living The Pawnee Indians, we are assured by Mr 
Grinnell, believe that the spirits of the dead Ine after their 
bodies are dust 1 hey imagine that the little whiilwinds often 
seen m summer are ghosts The Blackfeet think the shadow 
of a person is his soul, and that while the souls of the good ate 
allowed to go to the sand lulls, those of the bad remain ns 
ghosts near the place where they died The Shiltooks of 
Central Africa arc said to belies e that the ghostly spectres of 
the dead are always invisibly present with the h>ing, and 
accompany them wherever they go The aborigines of Samoa 
believ^ in a land of ghosts, to which the spirits of the deceased 
were carried immediately after death The religious system of 
the Amaxulu, as described by Bishop Callaway, rests largely on 
the foundation of belief in the continued aclivity of ihe dis- 
embodied spirits of deceased ancestors 

Mr Bryce, in his " Impressions of South Africa,” says that 
at Lezapi, in Mashnnaland, are three huts, one of which is 
roofed, and is the grave of a famous chief, whose official name 
was Makoni “ On the grave there stands a large earthenware 
pot, which used to be regularly filled with native beer when, 
once a year, aUiut the anniversary of his death, his sons and 
other descendants came to venerate and propitiat-e his ghost 
Five years ago, when the while men came into the country, 
the ceremony was disused, and the poor ghost is now left with- 
out honour and nutriment The i>ot is broken, and another 
pot, which stood in an adjoining hut, end was used by the 
worshippers, has disappeared The place, however, retains its 
awesome character, and a native buy who was with us would 
not enter it The sight brought vividly to mmd the similar 
spirit worship which went on aniong the Romans, and which 1 
goes on to-day in China , but I could not ascertain for how 
many generations buck an ancestral ghost receives these attentions 
— a point which has remained obscure in the case of Roman ! 
ghosts also ” 

The aborigines of New Britain are said to believe that the 
shostii of their deceased ancestors exercise a paramount in- 
fluenok on human affairs, for good or for evil They have (he 
poetical idea that the stars are lamps held out by (he ghosts to 
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light the path of those who are to follow in their footsteps. 0 » 
the other hand, they think these ancestral ghosts ore most 
malicious during full moon. Not to multiply instances, we may- 
say with Mr. Staniland Wake, it is much to be doubted whether 
there is any race of uncivilised men who are not firm bellevera 
in the existence of spirits or ghosts If this is so, and the 
idea of a separable spirit, capable of feeling and of actioix 
apart from the body, is found to lie practically universal among 
mankind, and to have been excogitated by some of the least 
advanced among peoples , and if we observe how large a share 
that idea has in forming the dogmas of the more specialised 
religions of the present day, we shall not see anything inherently 
unreasonable in the generalisation that the group of theories 
and practices which constitute the great province of man's 
emotions and mental operations expressed in the term 
“ religion ” has passed through ihe same stages and produced 
itself in the same way from these early rude beginnings of the- 
religious sentimenl as every other mental exertion We shall 
see in religion as real a part of man’s organisalion as any physicaV 
member or mental faculty We shall have no reason to think 
that It 18 an exception to any general law of progress and of 
continuity which is found to preiail in any other part of man’s 

The same inference may lie drawn Irom many other consider- 
ations Take, for instance, Ihe belief in witchcraft, which is so- 
characteristic of uncivilised man that it is hardly necessary to- 
cite examples of it The Rev Mr Coillard, a distinmiished 
missionary of the Evangelical Society of Pans, in a delightful 
record, which has just been published, of his twenty years’ 
laliours a.s a missionary pioneer among the Baikal and Barotzi 
of the Upper Zamliesi, “ on the threshold of Central Africa," 
says • “ In the prison of the Barotxi, toiling at e.arthworUs, is a. 
woman— ^oung, bright, and intelligent .She told me her story, 
A man of remarkably gentle character had married her The 
king’s sister, Kstoka, having got rid of one of htr husbands, 
cast her eves on this man and took him He had to forsake hift 
young wife— <]uite an easy matter Unfortunately, a little lates 
on, a dead mouse was found in the princess’s house There was 
a great commotion, and the cry of witchcraft was raised. The 
liones did not fail to designate the young woman, and she was 
made a convict A few years ago she would have been burnt 
alive Ah, my friends, paganism is an odious and a cruel 
thing 1 ” Ah, Mr Coillard, is it many years ago that she would 
have Iieen burnt alive or drowned m Christian England or 
Chnstian America ? Surely the odioiisness and Ihe cruelly are 
not special to paganism any more than to Christianity The 
one and the other are due to ignorance and superstition, and 
these are more hateful in a Malthew Hale cr .a I’ainck Henry 
than in a Baroln princess in the proportion that they ought to- 
have been more enlightened and intelligent than she. It is only 
122 years since John Wesley wrote • “ I cannot give up to all 
Ihe Deists in Great Britain the existence of witchcraft”; and I 
lielievc that to this day the Order of Fxorcisls is a recognised 
order in the Catholic Church 

The same line of argument — which, of course, I am only indi- 
cating here — might be pursued, I am persuaded, in numlierleis 
other directions Mr Frarer, in his work on the Golden Bough, 
has most learnedly applied it In a remarkable group of beliefs 
and observances Mr Hartland has followed up that research 
with a singularly luminous study ol several other groups of ideas 
in ihe three volumes of his “ Legend i>f Perseus.” More 
tecenlly, Mr Andrew Ijing has sought to show that the idea of 
a Supreme Being occurs ai an earlier stage in the development 
of savage thought than ue had hitherto supposed Striking os 
these various collocations of facts and the conclusions drawn 
from them may appear, I am convinced there is much more for 
the folk lorist to do in the same directions 

The principle that underlies it all seems to lie this : man can 
destroy nothing, man can create nothing, man cannot of his own 
mere volition even permanently modify anything A higher 
power restrains his operatioDs, and often reverses huwork. Yon 
think you have exterminated a race . you have put to the sword 
every mate you can find, and you have starved and poisoned all 
the survivors of the community In the meanwhile, their blood 
has been mingled with yours, and for generations to come your 
bones and those of jour descendants will preserve a record of 
that lost race. You think you have exterminated a relkgkm 1 
you have burned to death all of its teachers you can fold, and 
converted forcibly or by persuasion the rest of the community. 
But you cannot control men’s thoughts, and the old beliefs and 
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habit; will spring up again and again, and insensibly modify 
your own religion, pure as you may suppose it to be. 

Huxley, in his address to the de(wrtment of Anthropology 
twenty years ago, said, with the force and candour that were 
cbaiacteustic of him ; “ Anthropolc^ has nothing to do with 
the truth or falsehood of rehginn— it telds itself absolutely and 
entirely aloof from such questions— but the natursd history of 
rehgion, and the origin and the growth of the religions enter 
tamed by the ditferent lunds of the human race, are within its 
proper and legitimate province.” I do not presume to question 
that as an absolutely accurate definition of the position — ^it could 
not be otherwise ; hut if there be any here to whom what I have 
been suggesting is m any sense novel or startling, I should lie 
glad to De allowed to say one word of reassurance to them 
When my friend Mr. Clodd shocked some of the members of 
the Folk-lore Society hy his frank statement of conclusions at 
which he had arnved, following the paths I have indicated, it 
was said we must fall back on the evidences of Christianity 
What more cogent evidence of Christianity can you have than 
its existence ? It stands to-day as the religion which, in most 
civilised countries, represents that which has been found by the 
operation of natural laws to be best suited for the present circum 
stances of mankind You are a Christian because you cannot 
help it Turn Mahometan to-morrow— will you stop the spread 
of Christianity ? Your individual renunciation of Christianity 
will be but a ripple on a wave Civilised mankind holds to 
Christianity, ancf cannot but do so till it can find something 
better This, it seems to me, is a stronger evidence of 
Christianity than any of the loose jointed arguments I find in 
evidential literature 

Upon this thorny subject I will say no more I would not 
have said so much, but that I wish to show that these consider 
ations are not inconsistent with ihe respect I entertain, and 
desire now as always to express, for those feelings and senti- 
ments which are esteemed to lie precious by the great majonty 
of mankind, which solace them under the adversities of life and 
nerve them for the approach of death, and which stimulate them 
to works of self sacrifice and of chanty that have conferred 
untold blessings on humanity I reverence the divine Founder 
of Christianity all the mure when 1 think of him as one who so well 
" knew what was in man” as to build upon ideas and yearnings 
that had grown in man's mmd from the earliest infancy of 
the race. 

To return If continuity be the key that unlocks the recept- 
acle where lie the secrets of man’s history — physical, industrial, 
mental, and moral , if in each of these resects the like pro 
ceases are going on— it follows, a« I have already said, that the 
only satisfactory study of man is a study of the whole man It 
IS for this reason that I ask you to take especial interest in the 
proceedings of one of the Committees of this Section, which has 
adopted such a comprehensive study as the guiding principle of 
Its work — I mean the Ethnographical Survey Committee I 
have so often a<ldressed this Section and the Conference of 
Corresponding Societies on the matter, since the Committee 
was first appointed at the Edinburgh meeting, on the suggestion 
of my friend Prof Iloddon, that I can hardly now refer to it 
without repeating what has been already said or forestalling 
what will be said when its report is presented to you. but its 
programme so fully realises that which has been in my mind in 
all that I have endeavoured to say that I must make one more 
effort to enlist your active interest in its work 

The scheme of the Committee includes the simultaneous 
recording in various districts of the physical characters, by 
ineasutement and by photography, the current traditions and 
beliefs, the peculiarities of dialect, the monuments and other 
remains of ancient culture, and the external history of Ihe 
^ple The places m the Umted Kingdom where this can be 
done with advantage are such only as have remained unaffected 
by the great movements of populauon that have occurred, I 
especially of late years It might have been thought that such 
places would be very few ; but the preliminary inquiries of the 
Committee resulted in the formation of a list of between 300 
and 400. So far, therefore, as the testimony of the very com- 
petent persons whose advice wax sought by them is to be relied 
on, it is evident that there is ample scope for their work At 
the same time, the process of migration from country to town 
u going on so rapidly, that every year diminish^ the number of 
such places. One thinks with regret how much easier the work 
would have been one or two or three generations ago ; but that 
consideration should only induce us to put it off no longer. 
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The work done by the lamented Dr. Walter Gregor for this 
Committee in Dumfriesshire and other parts of Scotland is an 
excellent type of the way in which such work should be done 
His collections of physiml measurements and of folk lore have 
been published in the fourth and fifth reports of the Committee 
There can be no doubt that few men possess the faculty he had 
of drawing forth the confidence of the villagers and getting them 
to tell him their superstitions and their old customs lie suc- 
ceeded in recording from their lips not fewer than 733 items of 
folk-lore They not merely form exceedingly pleasant reading, 
such as IS perhaps not often met with in a British Assocmtion 
report, but they also will be found to throw considerable light 
on the views which I have ventured to lay before you It is 
much to be wished that others who have the like faculty, if even 
in a lesser degree, could be induced to take up similar work 
in other distncls, now that Dr Gregor has so well shown the 
m which It ought to be done 

The work done by the Committee for the Ethnographical 
Survey of Canada ; the completion of the Ethnographical 
Survey of the North western tribes which has been ably con- 
ducted for many years , and the progress made m the Ethno- 
graphical Survey of India will also lie brought under your 
notice, the latter in a paper by Mr Crookc, who has worked 
with Mr Kisley upon it 

Another movement, which was originated by this Section at 
the Liverpool meeting, and was referred to m the report of the 
Council of the Association last year, has made some progress 
since that report was presented Upon the recommendation of 
this Section, the General Conimittee passed the following 
resolution and referred it to the Council for consideration and 

“ That It IS of urgent importance to press upon the Govern- 
ment the necessity of establishing a Bureau of Ethnology for 
Greater Britain, which, by collecting information wilh regard to 
the native races within and on the borders of the Empire, will 
prove of immense value to science and to the Government 
Itself ” 

The Council appointed a Committee, consisting of the 
President and Central Officers, with Sir John Evans, Sir John 
Lubbock, Prof Tylor, and your esletmtd Vice-President. Mr. 
Read, the mover of the resolution Their report is printed at 
length in last year’s Report of Council, and shows clearly how 
useful and how easily pmtlicahle the establishment of such a 
Bureau would be 'The Council resolved that the Trustees of the 
British Museum be requested to consider wht ther they could 
allow the proposed Bureau to he established m connection wnth 
the Museum I understand that those Trustees have returned a 
favourable answer , and I cannot doubt that the joint repre- 
sentations which they and this Association will make to Her 
Majesty’s Government will result m the adoption of a scheme 
calculateil to realise all the advantages which we in this Section 
have so long looked for from it In the Secretary of State for 
the Colonics and the Chancellor of the Exchequer we have 
statesmen who cannot fail to appreciate the benefits the com- 
munity must derive from acquiring accurate and scientific know- 
ledge of the multifarious races which compose ihe Empire 

Those of us who visited the United States last year had the 
opportunity of observing the excellent work which is done by 
the Bureau of Elhnologj at Washington, and those who stayed 
at home are probably famdiar with the valuable publications of 
that department An Act of Congress twenty years ago appro- 
printed 4000/ a year to the Smithsonian Institution for the con- 
tinuance of researches in North American aiuhrojiology The 
control of the Bureau was entrusted to the able hands of Major 
I’owell, who gathered round him a band of skilled workers, 
many of whom had been previously engaged cn ethnographic 
research under the direction of the Geographical and Geological 
Survey of the Rocky Mountain region In field work and 10 
office work, to use Major Powell’s convenient distinction, ample 
return has ever since been rendered to the United States 
Government for the money thus ^propriated, which has since 
been increased to 8000/ a year. Our own Bureau of Ethnology 
would have a wider sphere of operation', and be concerned 
with a greater number of races. It would tend to remove from 
us the reproach that has in too many cases not been without 
foundation — that we have been content to govern races by the 
strong hand without caring to understand them, and have thus 
been the cause of injustice and oppression from ignorance rather 
than from malevolence If that were only a record of the past, we 
might be content with mere unavailing regret ; but the colonial 
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empire is still expanding, and we and our competitors in that 
field arc still absorbing new districts — a practice which will 
probably continue as long as any spot of ground remains on the 
face of the globe occupied by an uncivilised race 
Would It not be worth while at this juncture to extend to the 
peoples of Africa, for instance, the principles and methods of the 
Ethnographic Survey— to study thoroughly all their physical 
characters, and at the same time to get an insight into the 
working of their minds, the sentiments and ideas that affect them 
most closely, their convictions of right and wrong, ihcit systems 
of law, the traditions of the past that they cherish, and the 
rude accomplishments they possess? If for such a service 
investigators like Dr Roth, who began his researches in 
Queensland by so close a study of the languages and dialects of 
the people that he thoroughly won their confidence, could be 
found, the public would soon learn the practical value of 
anthropological research. If the considerations which I have 
endeavour^ to urge upon you should lead not only the scientific 
student but the community at large to look upon that which is 
strange in the habits and ways of thinking of uncivilised peoples 
as representing with more or less accuracy a stage in that lung 
continuity of mental progress without which civilised peoples 
would not be what and v^ere they are, it could not but favour- 
ably affect the principles and practice of colonisation Tout 
eomprtndrc t'tsi tout pardonntr The more intimate our 
acquaintance with the races we have to deal with and to sub 
jugate, the more we shall find what it means to stand with them 
on the same platform of common humanity If the object of 
government be, as it ought to be, the good of the governed, it 
is for the governing race to fit itself for the task by laying to 
heart the lessons and adopting the processes of practical 
Anthropology 


PHYSICS AT THE BRITISH ASSOCIATION 
'^IlE reputation for industry which Section A has acquired in 
past years will not suffer in any way by the proceedings 
of the recent meeting in Bristol In addition to the ordinary 
meetings of the Section, the International Magnetic Conference 
met on four days , and as all communications to the Section 
relating to terrestrial magnetism and atmospheric electricity 
were referred to the Conference, it may be said that the Section 
sat in duplicate on hve out of its six days of meeting On 
Saturday, when the Magnetic Conference did not meet, the two 
departments were devoted to mathematics and meteorology 
respectively, and on Wednesday the Section was not divided. 
On two occasions the Section was associated with others in 
joint discussions, namely with Section B, on the results of the 
recent solar eclipse expeditions, and with Section G, on the 
magnetic and electrolytic effects of electric tailwiays The 
members of the International MagneUc Conference also took 
part in the latter discussion The papers read before the Section 
were representative of almost every branch of physics In the 
following account they are groupH according to subject, and 
are not arranged in the order in which they were read 

Before the commencement of his address the President, 
Prof Ayrton, referred to the loss to science occasioned by the 
death of Dr John Hopkinson The address, which was pub 
Iished in Nature of September 8, suggests a new field for 
physical and chemical research, namely the investigation of the 
phenomena of smell Pur the physicist the most striking 
experiments described are those which show the slowness of 
ditfusion of odorous particles in still air, and the absorption of 
scents by glass, while the physiologist cannot fail to be interested 
in the superior sense of smell possessed by the female sex. In 
moving a vote of thanks to the President, Lord Kelvin referred 
to the identity of the senses of taste and smell, including both 
as the chemical sense, and hoped I’rof Ayrton’s address would 
lead to another bond of union between the chemist and the 
physicist. Prof. Mascart seconded the vote, specially thanking 
the President for his welcome to the members of the Inter- 
national Magnetic Conference. 

In the subject of heat Prof Rosa described the continuation 
of important work by himself and Prof Atwater, the object 
being to determine whether the law of conservation of energy 
holds good for the vital processes going on m the human body 
For this purpose a space large enough for a man to live in was 
enclosed as a catonmeler, and surrounded by alternate jackets of 
flowing water and air, in such a manner that the heat evolved 
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from the “ calorimeter ” could be accurately measured The 
details of construction of the apparatus were described at the 
Toronto meeting last year Durmg the past twelve months the 
authors have made experiments on men living in the calori- 
meter for periods varying from four to eight days, and doing 
different kinds of work The heat-value of the food supplied ana 
of the excreta were obtained by combustion, and the amount and 
composition of the gases entering and leaving the calorimeter 
were also determined A full description of the work is to be 
published by the United States Government, under whose 
auspices the experiments have been carried out , it may, how- 
ever, be stated that the law of conservation of enctw is found 
to be true within the limits of expeiimental error The ratio of 
the mechanical work done by a man to the total energy supplied 
to him, that is to say his efficiency as an engine, is usually about 
7 per cent., and may be as high as 10 per cent. These figures 
are higher than the efficiency of a perfect heat engine working 
between the same limits of temperature, and lead us to the con- 
clusion that the energy transformation in the human body is not 
effected solely by heat, but is most probably analogous to that 
m a circuit containing a battery and electromotor. 

Another senes of experiments to decide a question of theo- 
retical interest was described in a paper by Dr A (,alt, on the 
heat of combination of metals in the formation of alloys Lord 
Kelvin has shown how a lower limit to the size of atoms may 
be found by comparing the work done by the approach of the 
electrical charges on a thin film of zinc and a thin film of copper, 
their difference of potential being that due to contact, with the 
heal of combination of the films to form brass On the other 
hand Prof Oliver Lodge has pointed out * that on the chemical 
theory of electromotive force of contact the heat of formation of 
an alloy should be much smaller than Lord Kelvin assumes it to 
be, and an exact delerminalion of its value would form a crucial 
test between the rival contact and chemical theories In Dr 
Galt’s experiments a thin glass bulb with holes in its sides con- 
tains the alloy or the mixed metals, and is lowered into a calori- 
meter of glass containing nitric acid , as the acid passes through 
the holes the metal is dissolved, and the evolved gases do not 
escape The rise of temperature of the acid is noted, and the 
heat of combination calculated The results are so far pre- 
liminary, and the Association has made a grant for their con- 
tinuation. Mr W N Shaw read a paper on Dalton’s law, in 
which he called attention 10 Regnault's experiments on the 
pressure of mixtures of air and saturated ether vapour , these 
experiments show a discrepancy between the saturation pressure 
of ether in ait and in a vacuum The explanation afforded by 
Regnault is that errors are introduced owing to the condensation 
of vapour on the vertical walls of the barometer tube , but from 
experiments on mixtures of air and water vapour, Mr Shaw 
considers that a real departure from the law of Dalton is 
indicated. The subject is to be investigated in the Cavendish 
Ijiboratory Dr C H Lees described experiments on the 
thermal conductivity of rocks at different pressures, according to 
which the conductivities of slate, granite and marble arc very 
slightly increased by increased pressure, while in the case of a 
rather soft sandstone the increase amounted to 3 per cent under 
a pressure of about sixty atmospheres. Mr S R Milner and 
Prof Chattock read a paper on the thermal conductivity of 
water, which they find to be o 00143 C G b units at 20° C 

Among papers relating to light Mr J. W Clifford read a 
communication on lenses, not of glass, m which he compared 
the transparency of calcite, quartz and fluor spar for extreme 
ultra violet rays, the last named being the most transparent. 
Lord Kelvin discussed the vanous theories of refraction and 
anomalous dispersion, and stated that none of the dynamical 
theories hitherto proposed is satisfactory or free from difficulties. 
Prof T. Preston described his experiments on radiation in a 
magnetic field. Zeeman found that when the spectrum of the 
sodium light emitted from a source in a magnetic field is viewed 
at right angles to the lines of force, the bright lines are tripled 
and the polarisation of the side lines is in a plane perpendicular 
to that of the central line By using a very large crating and 
photographing the lines, Prof Preston finds that all bnght lines 
in a spectrum are not treated alike ; some are unchanged, some 
become doublets, triplets, quartets, or even sextets. He ex- 
plained how alisorption of the origmal radiation by vapour 
surrounding the source might account for the multiplication of 
lines, but he considers from the sharpness of definition of the 
lines that the effect is not due to absorption Prof S. P. 

^ Phttotofkicol Maerntmt, vol xix , 1865. 
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Thompson descnbed and exhibited an experiment by Right on 
the production of the Zeeman phenomenon by alisorplinn A 
beam of plane polarised white light is passed along the lines of 
force of a magnetic held, and received in an analyser adjusted 
to extinction with rero field , in the magnetic field is a s^iuni 
flame or a tube filled with nitnc oxide On setting up the field 
a bnlliant yellow light is seen, which cannot be extinguished by 
rotating the analyser ; spectroscopic examination shows it to 
consist of doubled sodium lines, the constituents of each doublet 
being slightly more and slightly less refrangible respectively 
than the onginal lines In the case of nitric oxide the light 
seen is bluish green, being complementary to the colour of nitric 
oxide by transmission, and the spectrum consists of doublets 
Profs Lodge and Glazebrook thought that the phenomenon 
might be fully explained by supposing the magnetic field to alter 
the period of vibration of the ions so that they respond to waves 
of slightly higher or lower frequency than their natural one 
Dr C. E Curry read a paper on the electromagnetic theory of 
reflexion on the surface of crystals 

A comraunicatton from Mr J BurLe referred to the luminositv 
produced by striking sugar The rim of a rapidly levolving 
disc of sugar is struck automatically by a hammer at the rate of 
about two blows per second , this causes an almost continuous 
luminosity extending from the hammer inwards and downwards 
The spectrum of the light is confined to the more refrangible 
side of the F line, and the nature and appearance of the 
luminosity arc unchanged by altering the medium surrounding 
the sugar No satisfactory explanation of the phenomenon has 
yet been found. 

The report of the Electrical Standards Committee is a record 
of progress made in the determination of the standard ampere 
Profs Ayrton and J V Jones have designed an ampere balance, 
for the construction of which a grant has been made by the 
Association The detail t of the instrument were described to 
the Section An appendix to the report contains an account of 
the determination of the temperature-coeflicients of two coils 
used in the determination of the ohm by Profs. Ayrton and 
Jones, the measurements having been made by Mr M Solomon 
The coils do not appear to have changed since 1896, but their 
resistances as measured 111 1894 were slightly lower (o 006 to 
O'ooy per cent ) than the present values The Electrolysis 
Committee has investigated the electrical conductivity and the 
freezing point of set oral dilute solutions of salts, which furnish 
some unexpected and, therefore, interesting results The data 
are, however, not yet complete The rejiort was accompanied 
by a paper from Mr Whetham on the mea.suremvnt of the 
electric conduclivity, and one from Mr F II Griffiths on the 
freezing point determinations Mr S bkinner has insesligated 
the carbon-cunsuiinng cell of Jacques, consisting of an iron 
crucible into which is put fused caustic soda with a carbon 
rod as electrode, the cnicible forming the other electrode 
In order to maintain the electromotive force of the cell, air 
18 blown into ihe caustic soda. Mr .Skinner found that the 
air acts by cleaning the surface of the iron crucible, and 
can lie usefully replaced by adding sodium peroxide to the 
caustic sixia By measuring the current furnished by the cell, 
and the loss of weight of the carbon electrode per second, the 
author hows to determine the electro chemical equivalent of 
carbon Messrs Cahen and Donaldson communicated the 
results of some comparisons of the output and efficiency of a 
secondary cell (Tudor tyjie) when charged at constant current 
and constant electromotive force respectively By charging at 
constant potential the time of eharging is reduced to less than 
half that required at constant current, the capacity is thirty per 
cent greater, but the energy efficiency is ten per cent less 
Neither method of charging appears to damage the cell. Mrs 
Ayrton read a paper on the drop of potential at the terminals of 
the electric arc, in which she descnbed the exploration of 
potential distribution in the arc by means of a third electrode of 
carbon inserted laterally. If the arc l« maintained at constant 
length the power expended at each carbon is a linear 
function of the current, and if the current be maintained 
constant the power ex^nded at each carbon is a linear function 
of the arc-lenglh The expeninents are subject to errors 
pointed out by Mrs. Ayrton in her paper (i) the third 
carlxm may not lake up the potential of the point of the 
arc in which it is placed ; (2) it alters the potential distribu- 
tion and the length of the arc The author proposes to re- 
^at her experiments, using an insulating third carbon Prof 
Chaltock described experiments to determine the velocity of 
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electricity in the electnc wind He finds that the cltctriciiy in 
the electric wind travels much more rapidly than the gaseous 
particles themselves, reaching in hydrogen a velocitj of 900 cm 
per second Profs Rosa and A W Smith hate investigated 
the heating effect of alternating currents upon the dielectric of a 
Condenser, measuring Ihe net watts supplied to Ihe condenser 
and the heat developed per second in the dielectric Their re 
suits were coniniiimcatea to the Section by Prof Rosa Mr F 
B bawcelt descnbed standard high resistances constructed by 
depositing kathode films on glass and heating them for a long 
lime in a partial vacuum , this process renders them constant 
Prof Callend.ir exhilutcd a platinum voltmeter, in which the 
change of temperature of a platinum wire on passing a current 
through It IS utilised to measure the current, and hence electro- 
motive force, the instrument is made self recording Mr E 
H Griffiths exhibited an apparatus for the measurement of re- 
sistance, by which the resistance of a coil can be measured to 
within one part m three millions Prof Lodge described a new 
niagiiif) ing telephone, for calling up the operator at the leceiving 
enain sjstenisof wireless telegraphy The minute current set 
up in the receiving circuit passes through a small, light coil 
suspended in a strung magnetic held and rigidly attached to 
the disc of a microphone traasnulter , the coil move«, and so 
sets the microphone disc in motion A relay current in the 
microphone circuit is thus interrupted, and can he sent through 
Ihe coil of a second similar apparatus. By using three or four 
magnifications a slight sound can be made to approximate in 
intensity to the human voice Prof Barrett, Messrs W Brown 
and R A Hadfield communicated the results of some deter- 
minations of the electrical conductivity and magnetic perme- 
ability of various nickel steels Prof S I.emstioni and Dr E 
H. Cook read jiapcrs on the action of tieciricilyon plants Both 
agree that the growth of plants is accelerated by electrical dis- 
charges or curremts . Dr Cook, however, considers that the 
increased growth takes place only during germination of the 
seed and its growth underground, the mature plant Iveing un- 
affected by electrical actions In another pajver Dr Cook 
described experiments on the reflexion of the brush discharge 
The discussion on the magnetic and eleclrolylic actions of 
electric railways was openeil by Dr Si holt, who descrilied the 
total destruction of two Ameriian magnciic observatories by the 
approach of electric street railways Prof Rilcker indiiated 
disturbances of a magnetometer needle ihie- to the South London 
Electric Railway felt ns far away as 3^ miles, and referred to 
the complete destruction of the Greenwich verlicil force and 
earth current records He |viinted out that the trouble could 
be remedied if electrical engineers would meet physicists in 
a friendly vv.iy, as they had done hnherlo in this country The 
principal disturbances arise from want of insulation of the 
return circuits of railw.ty systems and the excessive distance 
between the outward and return circuits, the former gives rise 
to earth currents, and the latter to magnetic tm'uclion Dr 
p'sehenhagen staled that in conjunction with Prof von Bezolrl 
he had found a disturbance of magnetic instruments at a distance 
of 15 kilometres from electrical railways near Potsdam Mr. 
VV H I'recce claimed protection for telegraphs and telephones 
as well as for niagnelic observatories, the lelcplionc, however, 
when provided vviih a complete iwisted metallic circuit, is not 
capable of being disUirlied, but earth currents due to leak »ge 
seriously interfere with telegraphic vvoik Signor Palazzo de- 
scribed a method of damping the swings of a magnetometer 
needle so as to make it unsensilive to small jreriod oscill ilions. 
Prof Fleming gave many instances r/f corrosion of grs and 
water pqics by eTeclroIytio aclion. the pines forming pan of the 
earlh return of a le.xky citeuil. Prof S P Thompson suggested 
the use of alternating currents and no earth return, or of con- 
timiuus currents with well insulated circuits and the return wire 
very close to the outward circuit Prof Ayrton iminted out 
that It was to the advantage of the electrical engineer himself to 
use a well insulated return circuit 

In the discussion on Ihe results of the reicnt solar eclipse 
expeditions, Prof Turner classified the work of solar ellipses as 
referring chiefly to the shape, movemenis, nature and brightness 
of the sun’s surroundings The success of .Mrs Maunder in 
photographing a long coronal sireamcr has led to a discussion 
on the efficacy of iriple-coaled plates and a small camera, such 
as she used. Again, evidence is very conflicting concerning the 
relatidns of Coronal extensions anil solar prominences , Irom 
their positions they appear to l>e loniiecled, but spectro- 
scopically there is no evidence of any such connection Another 
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unsettled point 19 the question whether the corona takes part in 
the sun's rotation. Sir Norman Lockver explained the con 
nection between the spectra of stars and their temperature, and 
referred to the discovery that the spectrum of the sun’s chromo- 
sphere IS simitar to that of the princiMl absorbtnf; layer in 
7 Cygni, which he charactensed as a Roseltn stone of solar 
and stellar si^troscopy He showed how the spectra of 
the various layers of the chromosphere indicate a gradual 
increase of temperature from without inwards, and announced 
with reserve, that the Indian photographs suggested that 
the wave length of the chief coronal line required revision 
Sir William Crookes suggested the appointment of a joint 
committee of chemists a^ physicists to examine quietly the 
question of solar spectra Captain E II Hills exhibited his 
photographs of the spectrum of the inner corona Captain 
Abney and Prof. Thorpe, who intended to take part in the 
discussion, were unable to be present at the meeting 

In meteorology, the Ben Nevis Committee sent a report of ex- 
tended work, a station having been established at a point half- 
way up the mountain, and observations taken hourly during a 
portion of the year. The Committee on Meteorological 
Photography reported through Mr Clayden that the work of 
simultaneously photographing clouds near the sun from two 
stations in an east ana west line had been continued, the results 
showing that m hot, thundery weather the alto-cumulus and 
cirro cumulus clouds attain great height', sometimes reaching 
90,000 feet In order to make observations in the early morning 
and late afternoon a change of base line to a north and south 
direction is contemplated The report of the Seismological 
Observations Committee deals with many phases of earthquake 
work, and in introducing it Prof Milne emphasised the im 
portance of securing belter accommodation for seismological 
apparatus He compared the seismological laboratories of Italy 
and Japan with the only one of this country, namely his own 
house at Shide, Isle of Wight The Sectional Committee has 
t.iken steps towards securing the aid of the Government in pro- 
viding suitable housing jot seismological apparatus The 
Montreal Meteorological Observatory reports Having obtained 
successfully in MeClilI University Physical Laboratory records of 
the temperature on the top of Mount Royal , the installation of 
other ^paratus recording at a distance is being proceeded with 
Ptof Callendar described an application of his platinum ther- 
mometer as a sunshine recorder, by registering the temperature 
difference between a bright and a blackened thermometer Mr 
A L Rotch recorded an ascent of the Hargrave kite to a height 
of 11,440 feet at Blue Hill, Mass., USA Dr van Rijckevorsel 
drew attention to a similarity, even in details, between the 
annual curves of temperature, air pressure, roinffill, magnetic 
declination, vertical and horizontal mimetic force He con 
sidered this to be a proof of similarity of jrigin of magnetic and 
meteorological phenomena Mr Douglas Archibald indicated 
a classification of weather types in western Europe, lasting for 
several days, and thus permuting the possibility of extending the 
present daily forecast Simultaneous telegraphic reports from a 
greater number of stations would be necessary Mr Hopkinson 
read a papier on the climate of south-western England. 

Among papers on general physics, Mr W N Shaw exhibited 
a pneumatic analogue of the potentiometer, m which air currents 
set up by gas jets at the lower ends of two tubes take the place 
of electric currents The author pointeil out its application to 
some problems of ventilation Mr. A W Warnngton described 
hydrometers of total immersion, which are hydrometers loaded 
with platuium weights until they are on the point of sinking ; a 
slight rise of temperature of the liquid then causes them to do 
so For liquids, the method is accurate to one part in a million 
h or solids, a kind of Nicholson hydrometer without tray is used, 
and the temperature is determined al which the instrument has 
no weight m water (i) loaded with mercury alone, (2) loaded 
with the solid and mercury. The results are accurate to one 
|iart m 100,000 Mr W R Barker described and exhibited 
some interesting old weights and measures of Bristol. In 
sound, if we except Lord Kelvin’s communication on the con 
tinuity of undulatory theory for sound, elastic-solid and electnc 
waves, the only paMr presented was that of Dr. R. J. Lloyd on 
the articulation and acoustics of ihe spirate fricative consonants. 
In this paper the differences between the articulaUon and 
resonance of the consonants /, th, h, s, sh and ch are discussed, 
and the author points out that the first three differ m the length 
and width of tHe frictional passage of the throat producing 
them, tfihereas the last three require some kind of fore-cavity 
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which modifies and subdues the frictional noises. In the case of 
1 and sh there is strong resonance from both the fore-cavtty and 
the hinder cavity, the two sounds being differentiated by the 
second friction against the tips of the lower teeth in producing s 

We shall take another occasion to refer to the proceeding! of 
the Magetic Conference 

During the meeting a collection of physical apparatus was 
exhibited in the physical laboratory of University College by 
Messrs J J Griffin and Sons. It Included an assay balance 
entirely free from steel, carrying 5 grammes and weighing to 
o 00002 gramme, and a chemical balance weighing to o 0001 
gramme, both of which were provided with arrangements for 
weighing fractions of a gramme without opening the case. 
Holloway's crucible furnace, Davis’ induction coll and X-ray 
bulbs, were also exhibited, us well as a simple form of apparatus 
for the measurement of expansion of solids, m which a rod 
fixed in a water bath between two glass rods is heated and 
displaces the glass rods , these pass through the sides of the 
water bath, and their displacement is measured directly by 
micrometer screws The absence of optical devices for measure- 
ment increases greatly the simplicity of the instrument, which is 
said to yield fairly good results for lecture purposes 


MATHEMATICS AT THE BR/TISH 
ASSOC/A TION. 

C ATURDAV in the British Association week is a holiday for 
most of the Sections i the mathematicians and physicists, 
thus freed from competition, hid for two audiences instead of 
one, and take papers on mathematics and meteorology in 
separate rooms This year the mathematical session, over 
which I-ord Kelvin presided, was very well attended 
The first paper, read ^ Colonel Allan Cunningham, was a 
report on the work of the Committee appointed some years ago, 
with laird Kelvin as chairman, for calculating tables of certain 
mathematical functions It was explained that a set of tables 
has been prepared, giving the residues of jxiwers of 2 for all 
prime moduli less than 1000 The plan is much the same as 
that of Jacobi’s Canon Arithmelicus i but Jacobi uses as base a 
primitive toot of the prime number concerned, which is incon- 
venient in practical calculations The tables are now complete 
in MS , and nothing remains but to print them It is to be 
hoped that the Association will see its way to pnnting them 
separately in quarto, as their usefulness will be much diminished 
if they arc printed on the smaller page of the Annual Report j 
but It seems likely that, partly for financial reasons, they will 
not be published at all for another year 
The next Mjier, "The mathematical representation of 
statistics," by Prof Edgeworth, was read m abstract by one of 
the Secretaries, in the absence of the author , and the following 
one, “On ihe use of logarithmic co ordinates," by Mr J H 
Vincent, was taken as read, but js to be published in full in the 
Annual Report 

One seldom sees lantern illustrations to a paper read at the 
mathematical session But the next two subjects on the list 
can be treated experimentally as well as mathematically In 
the first, “ A new method of describing cycloidal and other 
curves," Prof Hele Shaw, of Liverpool, showed a new instru- 
ment for drawing the curves which can be got by rolling one 
circle on another. Perhaps its most striking tMture is that the 
radit of the fixed and rolling circles may be as great as we please, 
their centres not being restricted, as in the ordinary instruments, 
to the limited range of a drawing board. Thus the radius of the 
fixed circle may be made infinite, when its circumference be- 
comes a straight line, and the common cycloid is traced on the 
paper 

Another considerable advantage 19, that the complete curve 
required can be drawn in many cases where the ordinary 
methods would only give a portion of it, or would only give 
the whole curve after several operations, 

Since an ellipse of any eccentricity may be described by means 
of a point attached to a circle rolling within another of twice its 
diameter, it is clear that this instrument can be used for drawing 
ellipses. It differs from the elliptograph of Messrs. Alexander 
and Thomson, which depends on the same property, in futving 
two pairs of toothed wheels instead of one ; this improvement 
gets nd of some of the defects of the older arrangeibent, with 
which elliptes can only be got under limited conditions. 

The inventor expressed his opinion that mathematicians would 
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find llui instrament a help in explaining to beginners the pro- 
pertiei of roulette curves m general. While most teachers will 
probably reply that machines of this kind are more trouble than 
they are wortti la teaching, no one will question their interest to 
the fall-grown mathematicians themselves 

A second paper by the same author dealt with his experi- 
ments on the motion of a viscous fluid between two rarallel 
plates, A remarkable theorem, due to Sir George Stokes, 
which was communicated together with the eioienraental mper, 
renders this work of great importance. In Prof. Hele-Shaw’s 
arrangement, liquid is forced between close parallel plates, past 
an o&tacle of any form ; and the conditions chosen are such 
that, whether from closeness of the walls, or slowness of the 
motion, or high viscosity of the liquid, or from a combination of 
these circumstances, the flow is regular This is best attained 
by using gl)cenne ns the fluid ; then by colouring the jets which 
enter between the plates at certain points, the lines of flow m 
the liquid are made visible, and can be thrown on a lantern 
screen or copied Now Sir George Stokes’s discovery is this, 
that the stream-lines thus expenmentally obtained are the same 
as the stream-lines in the steady motion of a petfett (/ e abso- 
lutely inviscid) liquid flowing past an infinitely thin long rod, a 
section of which is represented by the olwtacle between the 
parallel walls which confine the viscous liquid A complete 
graphical solution is thus experimentally obtained of a problem 
which, from Us complexity, baffles the mathematician except in 
a few simple cases 

Owing to the similarity, so far as mathematics are concerned, 
between problems relating to the motion of a perfect fluid and 
the problems of (.lectricuy and magnetism tnis gives also a 
method of investigating electrical and magnetic problems, in 
which the effect of placing a body of any required form and 
resistance (( e with any value of ji) in a uniform field can be 
obtained. 

The beauty of the experiments greatly interested the audience, 
many of whom were probably unable to follow easily Sir George 
.Stokes’s mathematics , it is to bo hoped that some of the results 
will^ figure before long as diagrams in hydrodynamicnl text 

Of the next paper, “Graphic representation of the two 
simplest cases of a single wave,” Iw Lord Kelvin, an account 
will subsequently appear in these columns 

At meetings pt the mathematical session m future years it is 
proposed to have a numlier of reviews of recent progress in 
various branches of pure mathematics, similar to those frequently 
prepared by German and American mathematicians Several 
such reports ate being arranged for next year, and this year a 
paper on “The recent history of the theory of the functions 
used in analysis” was given by Mr E T Whittaker The 
paper traced some of the more nolaiile developments in the 
theories of special classes of functions, notably the auto- 
murphic functions and the functions of harmonic analysis. 
Then, speaking of the way in which most of the knowledge 
reviewed has liqen gained, “ Isolated functions are invented, as 
Legendre’sand Bessel’s functions were invented, for the solution 
of physical problems The work of the pure mathematician is 
to find the connection between them, to as.sign them places in 
an ordered series, and to develop their common theory The 
arrangement once made, the gaps in the series are manifest 
Every gap points to a function hitherto unknown, which is dis- 
covered and returned to the physicist, as the interest on his 
original deposit " 

Two papers by Dr Johnstone Stoney followed The first, 
“ The dynamical explanation of certain observed phenomena 
of meteor streams,” attempts to account for the facts observed 
m meteoric showers on the earth, by considerations as to the 
streams of meteors which cause them. A shower may be very 
short, or It may last several days ; its radiant— the point in the 
sky from which the sUrs appear to shoot— may remain fixed, or 
It may move ; the disposition of the shower about its maximum 
may be symmetrical, or it may notj and m all these respects, the 
showers due to the same stream of meteors may behave 
differently in different years. 

At each encounter of the meteors with the earth a number are 
caught and blaze themselves out in the atmosphere ; a still larger 
number narrowly escape, and are deflected from, (heir course by 
the earth’s attraction. Dr. Stoney showed how the subsequent 
history of these “ clino-meteors’’ will account for the Acts 
noticM, This IS especially interesting in view of our approaching 
encounter with the Leonid meteors 
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In a second paper, “ A survey of that part of tbe scale upon 
which nature works, about which man has some information,” 
Dr Stoney reviewed the range of our knowledge of magnitudes, 
and discussed what might be if the scale of our conveptions 
were of another order 

The last paper on the day’s list was Iw Prof G J Stokes, of 
Cork, on “The imaginary of logic ” ’The search for a philo, 
sophical theory of - I has occupied men’s minds ever since it 
was found that "impossible” quantities were usefu' After 
classifying various views on the matter, the author said that the 
generally adopted pasition, that ^ - t is uninterpretable in single 
or jjure algebra, is paradoxical , for how can what is essentially 
meaningless iMssess an important meaning in its extraneous use? 
Then explaining the logical theory of the imaginary, he applied 
It to De Moivre’s Theorem The paper conciuiled with a com- 
pansrin of the Calculus of Boole’s Laws of Thought with that 
of Grassmann’s Ausdehnungslehre, and some remarks on the 
relation of non commutative algebras to ordinary mathematics. 


FORTHCOMING BOOKS OF SCIENCE. 

TN the list of M Felix Alcan (Pans) are to be found — 
1 •• {.(^vroses etidtes Fixes, ” by Prof Raymond and Prof Pierre 
Janet , ii "Fragments de lemons cbniques sur les nevroses, les 
maladies produitcs par les emotions, les idtcs, obsedantes et 
leur traitcment”, “ L’cvlucation de Sentiments,” by P F 
Thomas, “ La M^thode dans Is Psychologic des Sentiments,” 
by Prof F Rauh , “ Opercus de Tasinomie ” by Durand 
de Gros, “ Cherurgie du pencarde et dii coeur,” by Prof F 
Terner , '• L’auditiers et les organes,” by le Dr Gelle 
iBibhotheque scientifliiue Internation.ale) , ” La ceraraique 
anci^nne et mijderne,'’ by Guignet and Gamier (Bibliu 
th^ue scientifique Internationale) ; “ La geologic expert- 

mentale,” by Prof Stanislas Meunier 
The list of Messrs. Bailliere, Tindall, and Cox includes — 
“ Aids (o Psychological Medicine, ” by T A Beadle, “Chronic 
Nasal Obstruclion, and Deformilies of the Upper Jaw, Teeth, 
and Palate,” by Dr M P Mayo Collier, “Dictionary of 
Medical Terms.” b) H de M^ric, Part i , Fnglish French, 
Part 11 , French-Engbsh , “ A Text book of 0|>erative Velerm 
ary Surgery,” by Dr George Fleming, Part ii , “Cattle 
Tuberculosis , a Practical Guide to the Farmer, Butcher, Meat 
Inspector, by Dr T M Lcgge , “Aids to Materia Mcdica," 
by Ur W Murrell, “ Essays for Students,” b> Stephen Paget , 
“The Analysis of Food and Drugs;,” in five pans, by T H. 
Pearmam and C G Moor, Part ii , "The Chemical and 
Biological Examination of Water”, and new editions ol 
“ Heart Disease, with Special Reference to Prognosis and 
Treatment,” by Sir Wm H Broadbent, Bart . F K S , and 
Dr J F H Broadbent , ‘ ' The Throat and Nose and their 
Disease,” by I,ennox Browne, illuslrated , “ Manual of Physio- 
logy, with Practical Fxercises,” by Prof G N Stewart, 
illustrated, “ Handlxiok of Surgical Pathologj," by Drs. W 
I Walsani and A A Kanlhnck , ‘ ’ Aids to the Diagnosis and 
Trealment of Diseases of Children (Medical),” by Dr \ 
McCaw . “ A Guide to the Examinations of tbe Conjoint Board 
in England, and for the Fellowship of the College of Surgeons, 
with Examination Papers,” by F J Gant , “ Handbook for 
Attendants on the Insane, Prepared by Authority of ihe Medico- 
Psychological Asaociation , “ Practical Guide to the Public 
Health Acts, and Correlated Acts for Oftictrs of Health and 
Inspectors of Nuisances,” by Dr T W Flime 

Messrs Blackie and Son, Ltd., promise — “ Recent 
Advances in Astronomy,” by Dr A H Fison ; and “ The 
Science of Life,” by J Arthur Thomson 

Messrs. W Blackwood and Sons give notice of — “ A Text- 
Book of Agricultural Zoology,” by F'rcd V Theobald, 
illustrated , “ Intermeduite Text-Book of ticology,” by Prof. 
Lapworth, F. R S , founded on Dr Pages “Introductory 
Text Book of Geology ” illustrated , and a new edition of 
“ Introductory Text-Book of Zoology,” by I’rof Henry 
Alleyne Nicholson, F.R S , and Alexander Brown, illustrated. 

The hstofthe Cambridge University Press includes — “ Col- 
lected Mathematical Papers,” by Prof P G, Tail ; “ The 
Scientific Papers by John Couch Adams,” vol ii., edited by 
Profs. W G Adams and R A Sampson j “ A Treatise on 
OctonioBS,” a development of Clifford's bi quternions, ly Prof 
Alexander McAulay , “ On the Kinetic TTieory of Gases,” 
by S H. Burbury, F' R S , “A Treatise on Spherical 
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Astronomy," by Prof. Sir Robert S Ball, F R S , “A 
Treatise on Geometncal Optics,” by R A Herman; “A 
Treatise on Dynamics of a Particle,” by Dr. E J Routh, 
F.KS ; “The Strength of MaterUls,” by Prof. J A 
Ewing, FRS ; “Zoological Results based on material 
from New Britain, New Guinea, Loyalty Islands, and else- 
where, collected during the years 1895, 1896, and 1897,” by 
Dr Arthur Willey , the work will em&idy the zoological re- 
sults of the expedition, and will, it la expected, be completed in 
five or six parts ; it will be illustrated " Fossil Plants,” a 
manual for students of botany and geology, by A C Seward, 

1' R S , in two vols., vol 11 , “ Vertebrate Palreoniology,” bv 
A S Woodward; " The Soluble Ferments and Fermentation,” 
by Prof J Reynolds Green, FRS (Cambridge Natural Science 
Manuals, Biological Series) “ Flectricity and Magnetism,” by 
R T Glazebrook, FRS , “Sound,*’ by J W Capstick 
(Physical Senes) “ Crystallography," by Prof W J I,ewis ; 
“The Pnnciples of Stratigraphical Geology,” by J E Marr 
(Geologtcal Series) “ Man, Past and Present,” by A H 
Keane (Geographical Scries) “ An Introduction to Psychology,” 
by G F Stout and Johns Adams ; and “ The Teacher’s Manual j 
of School Hygiene,’’ by Dr E W. Hope and Pi Brown 

In Messrs Cassell’s list we find — “ Wild Life at Home 
how to Study and Photograph It,” by R Kearton, illustrated ; 
and “ Michael Faraday his Life and Work,” by Prof Stivanus 
P Thompson, F, H.S 

Messrs Chapman and Hall, Ltd , announce — “ Wild 
Animals in Captinty,” being anecdotes and reminiscences of 
the birds anti beasts of the Zoological Gardens, with descrip 
•tions of their habits, food, management, &.C , compiled from 
the notes and writings of A D Bartlett, and edited by his son, 
Edward Bartlett, lUustrated , “ Rambles in Lton Land,” by 
Captain Francis B Pearce, illustrated; “The Exploration of 
the Niger '' , personal narrative of Lieut IloursI, commander of 
the 1895-96 expedition from Timhuktu to Bussa , translatetl 
by Mrs Arthur Bell (N D’Anvers), illustrated, “Medical 
VVorks of the fourteenth Century,” consisting of transcripts with 
notes, from four MS volumes (contemporary with the works of 
Wiclif and Chaucer) , three being m the British Museum and 
one in the possession of Prot Henslow , with an alphabetical 
list of upwards of 700 medical and other plants mentioned in 
works of the fourteenth centurj , compiled and identifieil with 
their modern English and I-,itm equivalent names, by the Rev 
Prof Giorge Henslow , “ Measurement and Weighing,” a first 
year's course in elementary practical physics, lot organised 
science schools, by Edwin Fdser , and a new edition of 
“A Text Book of Mechanical Fngineenng," by Wilfrid J 
Linehani 

Messrs T .md A Churchill promise — “ A Text Book of 
Materia Medica,” by Prof Henry (t (rtcenish , and new 
editions of Allen’s “Commercial Organic Analysis,” vols 1, 
11 , III , Part I , Thresh’s “ bimple .Method of Water Analysis," 
with a section added on “ .Sew^e Effluents”; Morris’s 
“Human Anatomy ”, Clouston's “ (jlinical I..eclures on Mental 
Diseases,” with nineteen plates, four of which are new , 
Taylor’s “ Manual of the Practice of Medicine”, Hartridge’s 
" Refraction of the Eye " , and Goodhart's “ Diseases of 
Children ” 

Among the Ixmks to be issuetl by the Clarendon Press may be 
mention^ a translation of Goebel’s “ Organographie der 
Pflanzen," by Prof I Bayl^ Balfour, FRS 

Messrs Duckworth and Co promise — “Tom Tit Tot,” an 
Essay on Savage Philosophy in Folk Tale, by Edward Clodd ; 
“ A (glossary of Botanic Terms,” by B Daydon Jackson ; and “A 
Text Book of Agricultural Botany, Theoretical and Ptacttcal,” 
by Prof John Perctval 

Messrs R Fnedlunder and Sohn (Berlin) announce — 
“leones Fungorum in Pannonns Observaloruni,” C Clusius, 
Cum Commentariis iiiycologicis edidit Prof Gy de Istvdnffl, 
illustrated : “ Das Tierreich. ’ edited by the Deutschen Zoologi- 
schen Gesellschaft, General Editor, Franz Eilhard Schulze ; 
Lieferung (5) Sporozoa, by Dr A. Labbd ; (6) Sarcoptidae et 
Demodicidae, by Prof G Canesirini und Prof P Knnncr > 
(7) Pedipalpi et ScorpioDinae, by Prof K. Kraepelin ; (8) 
Copepoda I , by Dr W. Giesbrecht und Dr. O. Schmeil ; (9) 
Trochihdae, by E Hartert ; (10) Hydrachnidae et Halacaridae, 
by R. Piersig und Dr. H Lohmann " Gerberti (Ftipae 
Silvestri II ) Opera Mathematica,” primum collegit et edidlt 
N M. Bubnow , “ Supplement zum Zoologischen Adreasbuch,” 
edited by the Deutschen Zoologischen Gesellschaft ; '• Gesch- 
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ichte und Systematik der Indigo Synthese,” Dr A. Reissert, ; 
“ Catalogus Mammalhim tarn viventium quam fouilium,” Dr. 
E L Trouessart, v. Fasciculus, nova editio 

Messrs. Wells Gardner, Darton,and Co promise '—“Wonders 
of the Bird World,” by Dr. R Bowdler Sharpe. 

The list of Messrs Gauthier Villars et Fils (Paris) contains • — 
“ Bibliographie g6n6rale de 1’ Astronomic,” Houzeau et Lan- 
caster, Tome III Observations , “ Compositions d'Anal]^, de 
M6canique et d’Astronomte,” Prof E V1IU6, III* Partie ; 
“Trait6 pratique de Radiographic et de Radioscopie,” A I.onde ; 
“ Les Omectifs,” P. Moeasard , “ Le d6veloppement de i’lmage 
latente. Throne et pratique,” A. Seyewetz : “ Traiti pratique 
de Photogravure en relief el en creux,” L6on Vidal; “La 
Photolithographic, la Photogravure et leurs applications aux 
impressions monochromes et polychromes,” Leon Vidal , and 
several volumes in the “ E'ncyclop^dic scientifique des Aide- 
Memoire” Senes 

The list of Messrs GebrUderBorntraeger (Berlin) includes — 
“ Allgemtine Dermntologie oder Allgemcine Pathologic, 
Diagnose und Therapie der Hautkrankheiten,” by Dr. Ernst 
Kromayer , and a new edition of “ Flora des Nordostdeutschen 
l-lachlandes (ausscr Oslpreussen), by Drs P. Ascherson and P 
Graebner 

The list of Messrs Ginn and Co (Boston, Mass ) contains — 
“ General Physics,” by Prof Charles S. Hastings and Frederick 
E Beach , “ Elementary Physical Geography,” by Prof William 
M Davis, and a new edition ot “ Elements of the Differential 
and Integral Calculus,” by Prof Janies M Taylor 

The list of Messrs. Charles litiffin and Co , Ltd , is as 
follows — “ The Design and Construction of Locomotive 
Engines,” with an historicol intnxiuction, by William Frank 
Pettigrew, with a Section on American and Continental Engines, 
by Alliert F Ravenshcar, illustrated , “ Engine-room Practice,” 
by John G I iversidge, illiislraled ; “ Light Railways at Home 
and Abroad,” by William Henry Cole, ilTuslrated (Gnffin’s En- 
gince-ring Series), “A Manual of Algebra,” by Richard C 
Buck ; “ A Text-liook of Physics comprising Properties 

of Matter, Sound, Heat, Magnetism and Electricity, 
and Light,” by Prof J H Poynting, FRS, and Prof J 
1 Thomson, FRS, illusUated , (the volume on “Sound’'), 
“The Metallurgy of Lead,” by H. F Collins, illustrated, 
“ Dairy Chemistry for Dairy Managers, Chemists, and Analysts," 
by H Droop Richmond (Griffin's Tcchnoli^ical Manuals), 
“ The Art of the Goldsmith and Jeweller,” by 'fhos B Wigley, 
assisted by J 11 Slansbie, illustrated , “ Allas of Urinary bed i 
nicnts with Special Reference to their Clinical Significance,” 
by Dr Hermann Ricdcr, translated by Dr Frederick Craven 
Moore, edited and annotated by Prof Delepme , “The 
Microbic Diseases of Animals,” by Prof Ed Nocard and Prof 
E I.eclainche, translated, with annotations and additions, by 
Prof John Rose Bradford, F Rb ; “The Diseases of Children,” 
by Dr (/eorge Elder and Dr [ S Fowler, illustrated , "Out 
lines of Bacteriology,” by Dr L H Thoinot and E J 
Massehn, translated and adapted for English use, with additions, 
by Prof Wm St Clair Symmers, illustrated , and new editions 
of — "TheChemistry of Gas Manufacture,” by W J Atkinson 
Butterfield, illustrated , “ Aids m Practical Geology,” by Prof 
Grenville Cole ; “ Jamieson’s Elementary Manual of Steam 
and the Steam Engine,” with many illustrations and examm 
ation questions ; " Jamieson’s Applied Mechanics ^Introductory 
Manual),” with numerous illustrations and examination ques- 
tions , "Photography its History, Processes, Apparatus, and 
Materials,” by A. Brotheis, illustrated ; " Mental Diseases 
with Special Reference to the Pathological Aspects of Insanity,” 
by Dr W Sevan Lewis, illustrated. 

Mr Hememann’s list includes — “ In the Forbidden Land,” 
by Savage Landor, two vols , illustrated 

Messrs Hutchinson and Co , announce — “ An Introduction 
to Stellar Astronomy,” by W H. S Monck , "Drift from 
Longshore,” by " a Son of the Marshes ” , “ Fields, Factones and 
Workshops,” by Prince Kropotkin ; dealing with statisUcs, Ac., 
on Agriculture, Manufactures and Trades “Disciples of 
/Esculapius, Biographies of the Leaders of Medicine,’' by the 
late Sir B W Richardson, FRS.; “The Human Race,'’ by 
Rev H. N Hutchinson, illustrated 

Messrs F King and Sons (Halifax) will issue to subscribers i 
— A new edition of" The Aborigines of Tasmania,” by H. Ling 
Roth 

The Lippincott Company call attention to : — “ A Laboratory 
Manual of Physics,” by C. C. Balderston, illustrated ; “ Boilers 
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and Furnace*, considered in their Relations to Steam Encmeer- 
ing." by William M Barr, illustrated ; and a new edition of 
“ A Text-book of Chemistry,” by Dr Samuel R Sadtler and 
Henry Trimble, in tuo volumes, illustrated. 

Messrs Crosby Lockwood and Sun’s announcements include 
— “ Aerial or Wire Rope Tramways, their Construction and 
Management,” by A J. Wallis Taylor, illustrated, “The 
Marine Engineer’s Guide to Board of Trade Examinations,” by 
A C and E W I Wannan, illustrated, ‘‘The Marine 
Engineer’s Pocket Book,” by A C. Wannan ; “ Sewage its 
Treatment and Purification,’’ by Dr Sidney Barwise, illus- 
trated , “Underground Steam Pumping Machinery,” bjt Stephen 
Michell ; and new editions of “Cyanide Process of Gold Ex- 
traction,” by N. Eissler , “ Baker’s Land and Engineering Sur 
veymg ” by P, E Dixon 

Messrs. Longmans and Co , call attention to — “Psychology 
in the Schoolroom,” by T F G Dexter and A H Garlick , 
“A Treatise on Surgical Treatment,” by Prof W Watson 
Cheyne, F R S , and Dr F F Burghard, to be published in 
mrts , “ The Structure and Classification of Birds ’’ by Frank 
E Beddard, F I< S. , “An Epitome of Human Histology, for 
the Use of Students in connection with Lectures and Laboratory 
Work,” by Dr Arthur W Weysse , “ The Telephone Outlines 
of the Development of Transmitters and Receivers,” by Prof 
William J. Hopkins, illustrated , “ A Text-book of Theoretical 
Naval Archilecture,” by Edward Lewis Atlwood , “ My Inner 
Life being a Chapter in Personal F' volution,” by J B Crorier 

The announcements of Messrs Sampson Low and Co , Ltd , 
include, — “ Burma,” by Max and Bertha F'errars, illustrated , 
“ Portuguese Nyassaknd an Account of the Discovery, Native 
Population, Cultural and Mineral Resources, &c ,” illustrated , 
"Photographic Optics,” by R S Coles, with diagrams; 
"Mammalia of South Africa,” by Dr Sclater , “Twentieth 
Century Practice,” an international cncyclopa;dia of modern 
medical science by leading authorities of Europe and America, 
edited by Dr Thomas L Stedman, vola. xv -xx , “Child 
Culture in the Home,” by Martha B Mosher , and new editions 
of “Through the Vanglse Gorges Trade and Travel in 
Western China,” by Archibald J Little, illustrated , “ How to 
Get Strong and How to Stay So,’ by W Blaikie, illustrated 

The list of Messrs, Macmillan and Co , Ltd .includes —New 
volume of the Cambridge Natural History vol ix," Birds,” 
by A H Evans, illustrated , "A Manual of Zoology,” by the 
late Prof T J Parker, F R S , and Prof W A Haswell, 
F'.R S , "(leneral Physiology an Outline of the Science of 
Life,” by I’rof Max Verworn, translated and edited by Dr 
Frederic S Lee, illustrated , " The Living Organism an Intro 
duction to the Problems of Biology,” by Alfred Earl ; “ File- 
ments of Palaeontology,” by Prof Karl A von Zittel, translated 
and edited by Dr Charles R Eastman , this English edition is 
revised and enlarged by the author and editor in collalwration 
with numerous specialists ; “ Steam, Gas, and Oil Engines.” by 
Prof John Perry, F.R S .illustrated , “ A System of Medicine,” 
by many wnters, edited by Dr. Thomas Clifford Allbutt, F R S , 
vols. VI and vii. ; “ Diseases of the Breast,” by Dr Marmaduke 
Shcild , “Vaccination with Special Reference to its Natural 
History and Pathology,” Milroy lectures by Dr S Monckton 
Copeman ; “ The Witwatersrand (loldfields Banket and Mining 
Practice,” by S, J. Truscott, with numerous plans and sections ; 
“Australasian Goldfields,” by R Schmeisser, translated and 
edited by Prof Henry Louis, illustrated , “ A Text-Book of 
Metallurgy,” by Carl Schnabel, translated and edited by Prof 
Henry Louts, a vols , illustrated , “ West African Studies,” by 
Miss Mary Kingsley, illustrated , a translation of “ In the 
Australian Bush and on the Coas^ of the Coral Sea being the 
Experiences and Observations of a Naturalist in Australia, 
New Guinea, and the Moluccas,” by Prof Richard Semon, 
illustrated ; “ Observations of a Ranch- woman m New Mexico,” 
by Mrs. Nicholl ; the completion of “ The History of Man- 
kind,” by Prof Friedrich Katzel, translated from the second 
German ediuon by A J Butler, 3 vols., illustrated, “The 
Valley of Light Studies with Pen and Pencil m the Vaudois 
Valleys ai Piedmont,” by W Basil Worsfold, illustrated , and 
new editions of “ A History of Chemistry from the Earliest 
Times to the Present Day being also an Introduction to the 
Study of the Science,” by Pro, Ernest von Meyer, translated, 
with the author’s sanction, by Dr George MPOowan ; and 
" An Atlas of Practical Elementary Biology,” by Prof. G. B 
Howes, F R.S. ' 
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Messrs Methuen and Co 's announcements include 
“ Through Asia,” by Sven Hedin, 2 vols, illustrated, “The 
Highest Andes,” b> E A F'itztjcrald, illustrated , " \ olimietric 
Analysis," by J B Russell , Handbooks of Tei hnology 
“Carpentry and Joinery,” by F C Webber, illustrated; and 
“Practical Mechanics,” by Sitlney H Wells, illustrated, a 
new edition of “ British Central Africa,” by Sir H H Johnston, 
K C B , illustrated 

Mr John Murray calls attention to — “Organic Fvolution 
Cross examined or, some Suggestions on the (-real Secret of 
Biology," by the Duke of Argyll, K G ,F K S ; “TheTidcsand 
Kindr^ Phenomena in the Solar System,” by Prof, (jeorge 
Howard Darwin, FRS, illustrated, “Early Chapters in 
Science,” by Mrs Awdrey, illustrated, “Among the Celes- 
tials,” abridged from “ The Heart of a Continent,” with 
additions, by Captain F'rancis Younghusliand (illustrated) ; 
“ Marine Boilers,’’ a treatise on the construction and working 
of boilers of all classes, dealing more especially with recent 
developments of tubuloiis boilers and the results obtained, based 
on the work of M Berlin, translated and edited by Leslie S. 
Robertson, illustrated , “ The Story of Marco Polo,” for 
children and young people, edited by N Brooks, illustrated , 
“The F'lve Windows of the Mind,” by Edward Hamilton 
Ailken , " A History of Astronomy,’' by Arthur Berry 
(University Extension Manuals) . “ Colour in Nature,” by 

Marion Newbigm 

In Messrs T Nelson and Sons’ list we notice — “The 
White North, with Nordenskiold, De Long, and Nansen,” 
by M Douglas 

Messrs. Oeorge Newnes, Ltd, announce Flashlights 
on Nature,” by Grant Allen, illustrated In the Library 
of Useful Slones —“The Story of the Cotton Plant, ita 
Cultivation and the Manufacture of its Product,” by F’ Wilkin- 
son, illiistraled . “ The Story of the Mind,” by Prof J M. 
Baldwin, vvith diagrams "The Story of the British Race,” by 
John Munro, with mans , “ The Story of Geographical Dis- 
covery How the World became Known,” by Joseph Jacobs, 
with maps, Ac , “ The Story of the Metals ” by H C Fyfc 

The announcements of Messrs C Arthur Pearson, Ltd , in. 
elude —“The Land of iht Pigmies,” by Captain Guy Burrows, 
illustrated, “fynnifex and Sand, a Narrative of five years’ 
Pioneenng and Exploration in Western Australia,” by the Hon. 
David W Carnegie, illustrated 

Mr Young J Ptntland’s announcements are —“Contributions 
to Clinical Medicine,” by Dr T McCall Anderson , “ Text- 
Book of Physiolt^y,” by British Physiologists, edited by Prof 
Fi A Schafer, FRS, vol 11 , “ Diseases of the Heart 
and Aorta,” by Dr G. A Gibson, "The Principles of 
Treatment,” by Dr J Mitchell Bruce, “Lectures on Gid- 
diness and on Hystena in the Male,” by Sir Thomas 
Grainger Stewart; “Text-Book of Medicine,” by Bntish 
teachers, edited by Dr (■ A Gibson , “ The Rariical Cure of 
Hernia, Hydrtxiele, and Varicocele,” by C B Lockwood ; 
“Manual of Midwifery,” by Dr R Milne Murray, “The 
Journal of Pathology and Bacteriology,” edited by Dr. O 
Sims Woodhiad, vol. v , and a new edition of “The Principles 
and Practice of Medicine,” designed for the use of practitioners 
and students of medicine, by Dr, William Osier, FRS 

Messrs G P Putnam’s Sons announce — “ Electricity in 
the Diagno-is and Treatment of Diseases of the Nose, Throat, 
and Ear,” by Dr W Schcppegrell, illustrated , .and a new 
edition of “ Camping in the Canadian Rockies, an 'Vccount of 
Camp Life in the Wilder Parts of the Canadian Rocky Moun- 
tains, together with a description ot the Region about Banff, 
Lake Louise, and Glacier, and a Sketch of the Flatly Explora- 
tions,” by Walter D. Wilcox, illustrated 

The Rebman Publishing Comoany, Ltd , will issue — " Atlas 
of I-egal Medicine,” by Dr. E. R von Hofmann, edited by Dr. 
Frederick Peterson; ‘‘Atlas of Laryngology,” by Dr. L. 
GrUnwald, edited by Dr. Charles P Grayson, “-Mias of 
Operative Suigery,” by Dr O Zuckerkandl, edited by Dr. J. 
Chalmers Da Costa 

Messrs. Lovell Reeve and Co , Ltd , announce — The fifth 
and the seventh volumes of the “Flora of Tropical Afnca” ; 
the seventh volume of the “ Flora Captnsis ” , the third volume 
of Mr F Moore’s Lepidoptera Indica ” ; the fifth volume of 
Mr Barrett’s “Lepidoptera of the British Islands”, and 
further instalments of Miss Bowdler Sharpe’s “ Teiacolus ” and 
Mr. Alfred F'ryet’s “ Potamogelons ” 
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Mr Grant Richards announces — “ The Philosophy of Greece, 
considered In relation to the Character and History of the 
People,” by Alfred W Benn. 

Messrs. Rnutledge and Sons' lut contains — New editions of 
Stonehenge’s “ The Horse,” revised by Harold Lceney ; and of 
” The Microscope its History, Construction, and Application," 
by Dr. Jaliei Hogg 

Messrs Schleicher Frires (Pans) Call attention to — “ La 
Fatigue intelleciuelje,” by A. Binet and V Henri, illustrated ; 
"Contribution a 1 Ftude de la M^thode dans les Sciences ex 
p^rimentales,” by Louis Favre ; and "Trait^ complet des 
Variations du Syst^me Musculaire de I'Homme et de leur 
signification au point de vue de 1’ Anthropologic Zoologique," 
by Prof le Double 

Mr. (iiistav Schmidt (Berlin) will issue — " Die Alpenpflanzen 
in der Garlenkullur der Tieflander,” by Erich Wocke, illus 
trated. 

The list ol the Scientific Press, Ltd., Isas follows -~“An 
Atlas of Bacteriology,” by Charles Slater and Edmund I. Spitta , 
“ Hospital E'cpenditure the Commissariat,” reprinted from the 
Hospital, “ Some Medical Aspects of Education," by Dr Percy 
G Lewis The ‘‘ Burdett Series” — “The Rational Use of 
Antiseptics in Midwifery Practice, ” by Dr James Morrison , 
“ Nursing of Sick Children,” by Dr J D E Mortimer , 
" Mental Nursing,” by Dr William Harding 

Messrs Waller Scon, Ltd , promise — " The Natural History 
of Digestion,’’ by Dr A Lockhart Gillespie, illustrated , 
“ Degeneracy its Causes, Signs, and Results,” by Prof Eugene 
S TallKjt, illustrated (ihe Contemporary bciencc Series) 

TheS P C K's list contains British Birds,” by Dr R 
Bowdler Sharpe, illustrated in colours , “ Matter, Ether, and 
Motion, the rectors and Relations of Physical Science,” by 
Prof A E Dolbear, with diagrams 
Messrs Swan Sonnenschein and Co , Ltd. , give notice of — 
"Aristotle’s Psychology, including the I'arva Naturalia,” trans 
lated and edited, with Commentary and Introduction, by Prof 
William A Hammond, "Ethics,” by Prof W Wundt, translated 
from the second German edition, vol m “The Principles of 
Morality and the Sphere of their Validity,” translated by Prof 
E B. Tilchentr , “Physiological Psychology,” by Prof W 
Wundt, translated by Prof E B Titchenet, 2 vols illustrated , 
"History of Contemporary Philosophy,” by Prof Friedrich 
Utberweg, edited by Prof .Max Heinxe, translated by Prof 
W A Hammond, “ Text Book of Paheontology for Zoological 
Students,” by Theodore T liroom, illustrated , " Text-Book of 
Embryology Invertebrates,” by Profs Korschelt and Ileider, 
vol II "Crustacea and Arachnoids,” translated by Matilda 
Bernard, and edited by Martin T Woodward, illustrated , 
“Elementary Text- Book of Botany,” by Prof Sydney 11 
Vines, illustrated ; “ Eclipses of the Moon from A D 300 
to 1900,” by Robert Sewell, ‘‘Common Salt, its Use and 
Necessity for the Maintenance of Health and the Prevention 
of Disease,” by C Godfrey (lUmpel , " Fishes,” by the 
Rev. H A Maepherson (Young Collector Scries) “Grasses, 
Handbook of,” by W Hutchinson, illustrated (\oung Collector 
Series), " Mainmalm,” by the Rev II A Maepherson (Young 
Collector Series), "Birds’ Eggs and Nests,’’ by W C. J. 
Ruskin Butterfield (Young Collector Series) , and new editions 
of " Text-Book of Embryology Man and Mammals,” by 
Prof Oscar Hertwig, translated by Prof E L .Mark, illus 
trated, " Handbook ^of Practical ^tany, for tbe Botanical 
Laboratory and Private Student,” by Prof E Strasburger, 
edited by Prof W HiUhousc illustrated, " Ants, Bees, Wasps, 
.vnd Dragon flies,” by W H. Bath , and " Fungi, Lichens, &.C 
by Peter Gray, in the Young Collector Scries 

The list of Messrs Thacker and Co contains — "The 
Medical Monograph ” Series, edited by Dr David Walsh A 
new senes o( medical monographs, dealing with subjects of 
everyday practice, and embodying all recent scientific advances 
The announcements of the University Correspondence Col- 
lege Press include — First Stage “Physiology," “Botany," 
•'Hygiene,” ‘‘Inorganic Chemistry (Practical),” by Dr. F 
Beddow, “ AOTCulturc,” "Advanced Magnetism and Elec- 
iriciiy,” by Dr. R. W Stewart , " Advanced Inorganic Chemistry 
(Theoretical),” " Tutorial Algebra,” Part 11 "Advanced Course,” 
Parti " Elementary," Ijy Wm Briggs, and Prof. G H. Bryan, 
F, R.S ; “Manual of Psychology, by G. F Stout, vol. 1 ; 
" Text-Book of Botany,” by J M Lowson , and " Incroducuon 
to Carbon Compounds,” by Dr. F Beddow. 

In Mr F'isher Unwin’s list we find Through New Guinea 
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and the Cannibal Countries,” by Captain H. Cayley-Webster 
"The Psychology of Peoples,’ by G Le Bon, translated by 
M. Derechef, and “ Life of Man on the High Alps: Studies 
made on Monte Rosa," by Prof. A Mosso, translated by Mr 
and Mrs. Kiesow 

Messrs. Ward, Lock, and Co, Ltd., announce. — “With 
Nansen In the North,” by Lieut HwImaHohansen, illustrated; 
and “ Fishing and Fishers,” by I Paul Taylor 

Messrs Whittaker and Co will issue — ‘‘ The Insj^tion of 
Railway Material,” by G R Bodmer; "Electro Mechanical 
Senet, adapted front the French of Henry de Grafl^y by 
A. G Elliot, vol. in “ Electro-Chemistry,” vol. iv. " Electnc 
Distribution ” ; “ Central Station Electricity Supply,” by Albert 
Gay and C H Yeaman , “Elementary Mathematics' Anth- 
metic. Geometry and Algebra,” by J. L S. Hatton and G 
Bool , " Lathes English and Amencan,” by J Horner , 
“ Electric Winng, Fittings, Switches and Lamps,” by W. 
Perren Maycock , " Ouilines of Physical Chemistry,” by Prof. 
A. Keychler, translated by Dr. I McCrae , '• Electric Traction,” 
by J H. Rider (Specialist’s Senes) , “ Ilnrseless Road Loco- 
motion Its History and Modern Development,” by A R 
bennetc, 2 vols illustrated 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

The distribution of medals, prizes, &.c , to students of the 
Royal Collwe of Science, South Kensington, will take place on 
1 hursday, Oclolier 6. at 2 30 p m , in the Lecture Theatre of 
the Museum of Science and .‘\rt Sir Norman Lockyer, K C B., 
F R S , will deliver an address upon this occasion. 

Dr. Georg Ki.bbs, professor of botany at Basle, has been 
called to Halle, and 13 succeeded at Basle by Dr- Wilhelm 
Schimper, assistant professor at Bonn 

Dr James Leioesiek, late chief lecturer on chemistry and 
metallurgy at the Merchant Venturers’ Technical College, 
Bristol, has been appointed as heatl of the chemical department 
at the Municipal Technical College at Derby. 

The anniversary of the birth of Michael Faraday was com- 
memorated on Thutstlay last at the " Michael Faraday " Board 
School, Walworth, by a gathering of the boys and girls of the 
upper standards in one of the large rooms to hear a commemora- 
tion address from Dr Gladstone, F R S A bust of Faraday 
which had been presented to the school by the Royal Institution 
was prettily decorated with plants brought by the ehildren, and 
round the walls were carets giving some of the chief facts 
relating to Faraday’s career Every encouragement should be 
given to the adoption of such means as these for keeping in 
mind the work and high character of men like Faraday, and so 
1 inspiring a spirit of emulation. 

The following items from the London Technical Education 
uazette, concerning the new session just commenced in the 
eleven polrtechnics of London, are worthy of mention '—At 
Battersea Polytechnic special attention is being devoted to the 
organisation of preliminary courses in technical arithmetic, 
mensuration and elementary physics, chemistry and mechanics, 
.sdapted to the requirements of trade students It is of great 
imiiortance that young students before commencing the regular 
technical and trade classes should be provided with a sound 
elementary training in the above subjects. The syllabus recently 
issued by the Technical Education Board has called attention 
to the need for such instruction, and at many of the polyteohnics 
and technical institutes students can now find opportunities for 
acquiring it. — Among the principal developments at the Borough 
Polytechnic is a new bakery, which has been built and equipped 
in the moat complete manner, and provides exccjitional 
accommodation and facilities for the teaching of baking. A new 
physical laboratory has also been erected — At the Woolwich 
Polytechmc great additions hate also been made last session by 
the erection of a new wing containing chemical and physical 
laboratories and increased accommodation for art teaching. A 
special laboratory has also been erected for the teaching of 
mechanical engineering, a subject which is naturally mucTi in 
demand among the employees of the Arsenal — In the day 
engineering department at the South-Western Pt^ytechnic a civil 
engineering section has been added to the sections for mechanical 
and eltxitncal engineering — At the Regent Street Polytechnic a 
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new departure hu been made by the establithment of a school 
for carriage builders. — The opening of the new session at the 
Northampton Institute is marked by several important develop- 
ments. Rooms have been specially fitted up for the teaching of 
electro-chemistry in special relation to the trades of the district, 
and valuable courses m electrolysis, electro-platmg and electro- 
typing have been arranged. A metallurgical department has 
also been established, and a special laboratory has been fitted 
up in connection with it. Special classes for opticians have 
been arranged in conjunction with the Speclaclemakers’ Com- 
pany, a lateratory has been equipped for the practical teaching 
of optics, and a graded series of examinations has been 
drawn up 

Tub work of the two London polytechnics which are inde- 
pendent of the Board’s Technical Education aid, the East 
London Technical College and the Goldsmiths’ Institute, con- 
tinues to show increasetl activity. In the chemical department 
at the Goldsmiths’ Institute a special course has been organised 
for brewers and sugar refiners , while the art department con- 
tmues to take a leading position among the art schools of the 
country At the East London Technical College (People’s 
Palace) last year’s work has been marked by conspicuous 
success, the college having secured an open science scholarship 
at Merlon College, Oxford, two Whitworth exhibilions of 
50/ , and two National scholarships, besides numerous other 
distinctions 

A SKKIKS of articles upon Dr John KadcliiTe, the generous 
benefactor of Oxford University, has recently appeared m the 
Pharmaceutical Journal Ur Radcliffe was born in 1650, the 
year after the execution of Charles I He went to London m 
1684, and rapidly became a most successful, though ecrenlnc, 
physician He died in the year 1714, leaving Che great bulk of 
his large fortune, consisting of money and of lands and houses 
in Yorkshire, Northamptonshire, Bucks, and Surrey to Oxford 
University He bequeathed 40,000/ to build a library in 
Oxford, with 150/ a jear for the salary of the librarian, and 
another yearly too/ for the purchase of books The Radcliffe 
Library, one of the finest buddings in Oxford, was opened in 
1 749, and furnished mainly with medical and scientific boo',vs. 
The budding has since been annexed to the Bodleian os a read- 
ing room, when the contents of the library, greatly increased in 
the course of years, were transferred to a building specially 
affected to them in the new University Museum. It is now a 
magnificent collection of books on medical, physical, natural, 
btological and general science, kept up to date, easily accessible, 
and nas given a considerable impulse to scientific study at 
Oxford In order to make provision for select Oxford alumni 
studying medicine, to learn what was doing in medical science 
abroad, Radcliffe made over for ever to his own first and favourite 
Oxford College— University— -his Yorkshire estates, for the 
foundation of two travelling fellowships of 300/. a year each and 
tenable for ten years, to be given to carefully selected alumni 
studyiiw medicine at Oxford At present there are three such 
Radcliffe travelling fellowships, with an annual income of 200/ 
each and tenable for only three years instead of the original ten 
Besides this he left 5000/ to enlarge the buildings of UniveiHity 
College. Any surplus accruing from the Yorkshire estates after 
the foregoing objects were efircted was to be applied to the 
purchase of advowsons to be given to members of University 
College Finally, mention of minor benefactions to Oxford 
and to individuals being omitted, he left, after payment of his 
specified bequests, all his estates in the various counties already 
enumerated to trustees to be applied to such useful purposes as 
they m their discretion should ttiink best. And well have the 
Radcliffe trustees fulfilled then duty, remembering the claims 
both of philanthropy and science. With the funds at their 
disposal was built the Oxford Public Infirmary, opened for the 
reception of patients in 1779, and the Radcliffe OWrvatory at 
Oxford, supplied with all the instruments and appliances of 
modem astronomy, and a dwelling house for the Observer. 


SCIENTIFIC SERIALS. 

American Journal of Scunct, September. — Transition tem 
perature of ^ic sulphate, a new fixed point in thermometry, 
by T. W Richards. Sodium sulphate, Na^O^-f ioH,0, 
‘‘melts ” at almost exactly 3a 48° accordmg <<4 the mean mer- 
cury thermometer, and this temperature is So easily obtained 
by means of that salt and so constant as to be of great use 
NO, 1509, VOL. 58] 


in the future for thermomctric and thermostatic purposes, — 
Distribution and quantitative occurrence of vanadium and 
molybdenum in roclcs of the United States, by W F HUIe* 
brand Vanadium occurs in quite appreciable amounts in the 
more basic, igneous and metamorphic rocks, up to o 08 pec 
cent or more of V,0|, but seems to be al»ent, or nearly so, 
from the highly siliceous ones. The heavy ferric aluminous 
silicates like biotite and amphibole are indicated as sources 
Molybdenum is probably confined to the more siliceous rocks, 
where it occurs in very minute quantities. — Electrosynthesis, 
by W G Mixter (second iMlfer) Gaseous mixtures are sub- 
jected to a glow discharge in a eudiometer Concentralioti of 
the discharge does not aflect the total amount of compound 
formed Thus, a mixture of hydrogen and oxygen will give 
the same amount of water vapour whatever the form of the 
glow discharge. The combination increases with the pressure, 
but nut in proportion to it A mixture of oxygen and ammonia 
forms ammonium nitrite, which is deposited as a white coating 
— Notes on species of /i hlhyodu/es, including the new species 
J cruenius, and on the related and herein established genus 
Cullicus, by O. I’ Hay The supposed new species is primarily 
founded on a stmiewhat imperfect left maxilla from Butte Creek 
Canyon in Western Kansas It differs from Cope’s / anatdes 
in having larger teeth For Cope's I ariuatui and Crook’s 
I. polymurodus the author proposes the new generic name 
Gillicus, being a saurocephalid with maxilla falciform, relatively 
short Gape of mouth smaller than m Ichthyodectes — Origin 
and significance of spines, by C E Beecher (continued) 
Natural selection could not originate a spine, but after a 
spine had appeared this ogenc) would tend to preserve and 
allow the spine to develop along cert.nn lines The simple 
antlers of the Tertiaiy deer may have reached the highest 
degree of efiiciemyas weajions by ordinary natural selection 
The subsequent increasing eomplejoty of the antlers cannot 
have improved their usefulness, and probably arose according 
to the law of multiplication of effects, aided by a process ot 
sexual selection 

Symons's Monthly Meteoroloifical Maganne, September.— 
British local meteorological publications Some imjKirlant 
additions have been made' to the list given m the last number 
of this journal, among which we may mention (1) an annual re- 
port of about thirty pages, by Mr Chandler, Borough Meteor- 
ologist of Torquay, and a separate report on the climate of 
Devon , (2) a valuable summary of all Manx meteorological 
observations, by Mr AW Moore, and (j) some re-marks on 
the climate of Oban, with averages for the ten years 1887-96, 
by the Medical Ofiieer of Health — Evaporation and temper- 
ature, by Prof Carivenier This is an abridgment of a paper in 
the Cl 6 Monthly Heather Revtevt of May 1898, showing the 
difficulty of determining from ordinary observations of the 
vaporimeter the quantity of water added to the atmosphere 
daily by evaporation from the oceans, lakes ami continents 
The principal elements of uncertainty in determining the 
quantity of evaporation from a surface of water are the temper- 
ature of the water and the velocity of the wind at the surface. — 
Rockall. The August number of tbe Scottish Geographical 
Magazine contains an excellent account of this rockjr islet, by 
Mr. M Christy The [xissibility of building a lighthouse and 
observatory, and connection by a telegraphic cable, is dis- 
cussed The value of the latter would be very great for the 
purpose of weather tekeraivliy, but at present the difficulty of 
expense IS insurmountable. — Results of meteorological observ- 
ations at Camden Square, London, in August, for forty years, 
1858-97 The mean of all the highest maxima was 84' O, and 
the mean rainfall 2 J9 inches , in this year the maximum tem- 
peiature reading was 87“ 9, and the rainfall i tS inches. 

The nineteenth volume of the Memoirs of the Caucasian 
branch of the Russian Geographical Society is perhaps even 
better than its remarkably good predecessor Its chief feature 
IS a map, on the scale of 13 miles to an inch, of Trans- 
caucasia, upon which all the divisions into provinces, distacts, 
cantons and villages are given, and the religions of the inhabit- 
ants of each village are shown in different colours The map 
IS occompamed by full ethnographical-statistical lists of the 
whole population The next map of great interest ls one of 
Kurdistan, ujxin which the distribution of the Kurd populaUon 
(the Sunnites, the Kuilbashs, and the Yeads separately) is 
shown, together with the Armenian and Nestorian population 
and the percentage of Chrutians in each separate dist^t. This 
map accompanies a paper, by Colonel Kartseff, on the Kurds, 
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in which their geographical distribution, their division into 
stems, their history, and their present institutions and general 
conditions are discussed In the same volume we find a most 
valuable list of S 97 trigonometrically-determined spots in 
Transcaucasia and tbe Terek province, with their latitudes, 
longitudes and altitudes, indexed according to latitudes and 
alphabetically, four \cxy gix>d geographical, economical and 
statistical descriptions of the provinces of Stavropol, Terek and 
Zakataly, with a map of the province of Stavropol giving the 
distribution of landed property , an interesting paper on the 
forests, the forestry, and tne inhabitants of the woodlands of 
Ichkeria, in Daghestan , and a list of the Alpine plants {270 
species) of Central Caucasus, by Prof. Akinfieff— the result of 
seven years' work In an appendix we find two long papers, 
ont, oy N Dlnnik, containing a graphic account of his 
Caucasian journey — this time to the head waters of the Urushten 
and Byelaya rivers (with a large scale map, 3} miles to the 
inch), and another, on the common law of the Svanes, their 
habits and customs, written by such an excellent authority on 
this subject as Prince Raphael Enstoff — The twentieth volume 
of the same periodical, just received, contains an admirable 
map of all Caucasia and Transcaucasia, with very carefully 
drawn mountains, on the scale of 27 miles to the inch. It 
accompanies the first instalment of a work, “Transcaucasia,” 
in which Colonel Lisovskiy gives a general physico geographical 
description of Transcaucasia — its physical features, its geology, 
Its veget ition, and its animal world 


BOOKS, PAMPHLETS, and SERIALS RECEIVED. 

Books — Nin« Yean at the Gold Coast Rev D Kemp (MscmilUn) - 
Slorin of Siarland Mary Proctor (Bacon) —The Discharge of Elect' idty 
through Gasss Prof I J Thomson (Consuble) — Canollsations ^loc- 

R V Picou fParif, GsuthW Vill»™).-Orjrsnographi. dor 

I. &c Prof K. floebol, ZwoitorToil. i Hoft Qona. PTschor) - 
nth Report of the U S C S Coinmiuion (Washingion).— Second 
lathomatics edited by W Briggs (Clive) 

IICCTS —A O.terminslion of the Ratio of the Specific Heats at 

jt Pressure and at Consunt Volume for Air Oxygen. Carbon- 

Dioxide and Hydrogen O Lummer and E Pnngiheim (Wuhington) — 
Meteorology in Mysore for 1807 J Cook (Bangalore). — Cape of Good 
e Report of the Meteorological Commission Tor the Year iSp; (Cape 
n) — Coiitriliutioiis to the Morphology of Ixipidoptera Dr K Jordan 
1 K.vaminarioii of the Classificatory and some other Results of Elmer’s 
yasiern Papiiios , Dr It Jordan — ZweckmU-sigkelt und 
Spengo| (jkna^ Pischcrl -Clinical Observations 
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SOCIF.TJES AND ACADEMIES 

PARIh 

Academy of Sciences, September 19 — M Wolf m the 
chair —On the clinical value of the .igglutination of Koch’e 
bacillus by human blood serum, by MM S Arlomg and Paul 
Courmont The results of over one hundred cases show 
that the aggregation of the tubercle bacilh when the blood 
serum is introduced into a culture may furnish, very rapidly, an 
important element of information in the early diagnosis of true 
tuberculosis There were, however, two remarkable cases where 
the test failed, though tul>erculosis was undoubted and m an 
advanced stage The fact that positive results were almost always 
obtained when the tuberculous lesions were in an early stage 
renders the serum reaction the more valuable Feeble aggre- 
gation was induced in some cases where tuberculosis was not 
found by the ordinary clinical methods, and the inference is 
-drawn that latent tuberculosis may lie consistent with the 
appearance of perfect health One of the tatter cases after- 
wards dcvelomd into tubercular laryngitis. — Observations and 
elements of the Perrine-Chofardet comet by M G Fayet — 
Observations on the Perrine Chufatdet comet, made with the 
large equatorial at the Observatory of Bordeaux, by MM L 
Picart and Courty — Synopsis of the solar observations made 
at the Royal Observatonr of the Roman College during the first 
Quarter of 1898, by M P Tacchini —On the colorations of 
the less fusible porcelain enamels, by MM A Le Charpentier 
and P. Charpy A list of the colours obtainable from various 
metals, all of which have been tested upon the manufacturing 
scale The compositions are given of erbium and neodymium 
blues, erbium and neodymium greens, neodymium violet and 
erbium red. — Influence of gravity and light uixin the dorsiventral 
■organisation of the branches in inflorescences, by M II Ricome 
— On the balloon ascents of June 8, 1898, on the occasion of 
the fourth international experiment, by MM Hermite and 
Besan^on 

Gotti NGKN 

Royal Society of Sciences —The Neuknekten (Mathe- 
roatico-physical Section), part 2 for 1898, contains the following 
memoirs communicated to the Society . — 

April 30 — W. Voigt Thermo dynamical contnbutions on 
the interrelations of gMvanisOi and heat 

May 14. — E Kiecke . Second memoir on the theon of 
galvanism and heat. W Voigt . On the magnitude of the 
stresses and strains Involved in the production of shearing in 
Iceland spar E Marx The dispersion of the electrical 
spectrum of water. P Stackel On transformations of motions 
_ June II — W Voigt: Is the pyroelectricity of crystals en- 
tirely referable to piexoelectric action ? 

June 25 — E Riecke ■ The reactive pressure of kathode rays. 
J. Orth hifth report on the work of the Gottingen Patho- 
logical Institute. 
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NORTH AMERICAN BIRDS 
Bird Studies, an Account of the Land Birds of Eastern 
North America By W E D. Scott 4to, pp xii 
+ 363 (New York an 4 London G P Putnam’s 
Sons, 1898 ) 

I F tt be permissible to judge from the books with 
which they are respectively supplied, there must be 
an inherent constitutional difference between the English 
and the American reader of popular bird-lore. In almost 
all the numerous works written for the benefit of the 
former there is a more or less rigid adherence to a 
systematic arrangement of some kind or other. As we 
have had previous occasion to remark, American books, 
on the othei hand, are characterised by their partiality 
for methods of arrangement other than systematic 
Personally we confess to a deep-rooted prejudice in 
faiour of the English plan ; but if American readers 
find this too cut and dned for them, and prefer some less 
inelastic classification, little fault can be found with the 
writers who endeavour to gratify their taste 

In his preface the author tells us that the present 
volume IS an invitation to a more intimate acquaintance 
with the land birds of Eastern North America. And 
since under that somewhat vague geographical expres- 
sion he includes not only the portion of the continent 
lying east of the Mississippi together with Lake Win- 
nipeg and the western border of Hudson Bay, but also 
the whole of Greenland and the islands which naturally 
group themselves with the mainland of the region, it is 
obvious that the fauna to be dealt with is a very extensive 
one 

In place of a systematic classification, the birds, which 
range from the ordinary song-birds to the quails, have 
been made to group themselves around a series of 
familiar stations. We have, in the first place, the birds 
frequenting the house and homestead, followed by those 
to be met with along the highways and lanes, and these 
again succeeded by the denizens of the woods and the 
inhabitants of fields and meadows Finally, we have 
the marsh and swamp birds, together with those to be 
found along the margins of streams and ponds. Not 
that the true water-birds are included, since of these the 
author proposes to make a companion volume, should 
his present effort meet with a satisfactory reception on 
the part of the public. At the end of the volume is 
given a systematic Uble of all the species treated 

If a miscellaneous arrangement of some kind or 
another be inevitable, the one selected is, perhaps, 
among the least Open to criticism. There is, however, 
considerable difficulty in certain cases whether a bird 
should be assigned to one group or another, and there 
is the decided objection that nearly allied forms are often 
widely sundered- More serious is the absence of any 
attempt on the part of the author to lift his readers 
above the level of mere collectors and observers, and to 
point out that the bird-fauna of the extensive tract under 
consideration contains elements pertaining to more than 
one zoological pravince. There is, for example, no 
indication that the one species of humaiing-bird found 
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in Eastern North America is essentially an immigrant 
from the South American fauna, and as strange to the 
Holarctic fauna as is the armadillo met with in Texas. 
The inclusion, too, of rare stragglers from Europe is 
certainly a mistake in a work of this nature ; the most 
glaring instance being the introduction of the common 
kestrel, on the strength of a single specimen obtained 
in Massachusetts 

Another point open to criticism is the popular nomen- 
clature of certain species. In the review of another work 
on American birds, attention has been already drawn in 
this journal to the inconvenience arising from the appli- 
cation of the names of well-known European birds to 
totally different American species , but this sinks into 
insignificance when compared with the practice of using 
a name belonging to a South American bird for a North 
Ameiican songster In the Argentine and other parts 
of South America there exists a well-known group of 
Dendroiolafttidie, universally termed oven-birds (^Fur- 
nanus) , and It IS accordingly in the highest degree in- 
convenient to employ the same title for a North American 
representative of the Mnwtiltidce, especially when the 
bird in question (Seiurui aurocaptHus) has the alter- 
native name of golden-crowned thrush 

The descriptions of the various buds referred to seem 
for the most part well adapted for popular use , and the 
author’s practice of frequently italicising one or more of 
the leading distinctions is decidedly worthy of commend- 
ation We are also fully in accord with the author when 
he says that the meaning of i olour descriptions can only 
be fully grasped by observation and experience, seeing 
that no two desenbers will ever designate one particular 
shade of red or other colour by precisely the same term. 
And if this be true of colour, still more is it so with regard 
to song, which Mr. Scott regards as inexpressible, either 
in words or by instruments. 

With regard to the numerous photogravures with 
which the volume is illustrated, the author states that 
I these have been prepared under his own immediate 
supervision “Some,” he writes, “are taken from live 
birds, others from dead ones, some are from stuffed 
birds , others from prepared skins All are faithful and 
accurate pictures, just what the camera presents, with 
Its keen interpretation." This is candid, and enables 
the reader without much difficulty to arrive at the 
nature of the subjects for the different photographs. 
Although by no means all on the same level, these 
latter are on the whole of a high standard of excellence, 
and serve to render the volume attractive not only to 
students of bird-life, but to lovers of nature in general. 
Among the most successful effects, mention may be 
made of the purple finch (p 49), the screech-owl (p 73), 
and the neit of the flicker (p. 176). Interspersed in the 
text are a number of photographs of dead birds, for the 
most part lying on their backs, with their feet in the air. 
Although these may be valuable as aids to the identifica- 
tion of the species, to our own mind they convey a some- 
what melancholy impression, especially in the case of 
song-birds, which should be the incarnation of life 
and joy. 

Linnitations of space have probably been the reason 
that the author’s descriptions of habits are for the most 
part bnef j and this is the more to be regretted seeing 
A A 
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that he wntea in a manner well calculated to attract the 
attention of his readers Apparently he is one of those 
who think that everything has been arranged for the 
best in this best of possible worlds. For example, after 
stating that, owing to its parasitic habits, maledictions 
are poured down on the devoted head of the cowbird by 
all, he proceeds as follows — 

“This may be to an extent warranted, but the fact 
that the great laws of nature have developed a necessity 
for such a bird seems to bespeak for it at least patient 
and careful consideration. There are few, if any, un- 
mixed evils allowed to survive in the great struggle for 
existence, but the good results are not always patent 
even to the most careful student ” 

With the exception of undue weight, owing to the 
employment of heavily clayed paper, the style in which 
the book is produced is worthy of all praise, and renders 
It an attractive addition to the library or drawing- 
room table Probably its circulation in this country will 
be somewhat limited ; but in the land of its birth the 
volume should command an extensive sale, which we 
may hope will be sufficient to induce the author to favour 
the public with Its promised companion R L 

THE CASE AGAINST VACCINATION 
A Century of Vaccination, and ivhat it temhes Ky W 
Scott Tebb, M.A., M D (Cantab), 1) P H. (London 
Swan Sonnenschein and Co , Ltd , 1898 ) 

D r tebb says that on the assumption that the 
father of a family ought to be able to form a judg- 
ment upon vaccination, a practice established and enforced 
by law, he will attempt m the work before us to discuss a 
great question in an unbiassed fashion. In this attempt 
he IS not altogether successful After stating that he 
does not reject, or even attack the belief that a certain 
degree of immunity in the case of certain diseases is con- 
ferred by a first attack, he goes on to draw a distinction 
between the immunity conferred by small-pox and that 
conferred by cow-pox. He appears to beg the whole 
question by accepting, as conclusively proved by Dr 
Creighton and Prof. Crookshank, the proposition that 
cow-pox IS a disease radically different from that fiom 
which It IS said to protect This point is one, however, 
that no amount of asseveration can settle, and most 
people prefer to be guided by the results of recent 
experiments rather than by polemical statement 
In a piece of rather clever sjaecial pleading. Dr Tebb 
makes a statement that 

“should there be an epidemic in a locality where 
85 per cent, of the population are vaccinated, it is 
obvious that the 95 per cent of the population should 
escape the epidemic, assuming, as before indicated, 
that a maximum of 5 per cent attacked by it will largely 
coincide with the 85 per cent, vaccinated, and thus 
vaccination gams credit, but it will be objected if the 5 
per cent, attacked coincide, in however small a degree, 
with the IS per cent unvaccinated, this is strong testimony 
to the risk of being unvaccinated, and so no doubt it would 
be but for the fact that in localities where the vaccination 
law IS vigorously earned out the unvaccinated as a class 
will be found to consist largely of the outcasts of society, 
nomads whom tShe law has failed to reach, and of weakly 
children on account of their health, have been 

excused tkF operation. This class, therefore, is likely to 
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furnish a disproportionate number of the victims of the 
epidemic ; and thus again the prophylactic acquires 
reputation.” 

This, as we have said, is nothing more than special 
pleading, especially when Dr. Tebb attributes bias to 
those who have to do with the collection and arrange- 
ment of the statistics ort which vaccination arguments 
are based It is for this reason that we refer to 
the bias imported into this controversy by Dr Tebb 
at the very outset Further, one cannot help feeling 
that the imputation by the author of the term “ public 
endowment practice” indicates a state Of mind not 
conducive to the calm and dispassionate consideration 
of this very important question. For example, he speaks 
of a “body of officials ostensibly paid to promote 
the practice of vaccination, but also, partly at least, paid 
to vindicate it theoretically and to explain away its 
failures and its accompanying disasters ” “ Take away,” 
he says, “ first the compulsory law, and then take away 
(if vested interest is not too strong for you) the endow- 
ment of the practice, and when this has been done 
medical men will find themselves, for the first tune since 
1803, free to discuss the vaccination question as a scien- 
tific one on its own merits ” This 1$ imputing motives 
with a vengeance— motiv es of a most sordid character 
When an author holds such an opinion, no question with 
which he deals can be reasonably or profitably discussed 

After going carefully over “A Century of Vaccination,” 
and granting the absolute accuracy of every stated fact 
put forward in this work, we are compelled (and we 
believe that most people will agree with us on this point) to 
come to the conclusion that Dr .Scott Tebb, if he started 
in an absolutely unfettered condition of mind, has been 
very easily brought to his present position, and that his 
marshalling of facts has been of such a one-sided char- 
acter, that be has been enabled to argue far too readily 
from the special and the isolated to the general He has 
placed his isolated facts in one scale and has left out the 
accumulated knowledge of all kinds that appears to tell 
against his theory, and has then struck a balance, of course 
in favour of the argument for which he is contending So 
convinced are we on this point, that we are confident that 
It would be a safe plan for those who believe in the efficacy 
of vaccination to place this work in the hands of most 
anti-vaccinators, and ask them to read it on the condition 
that they would also read the context of many of the 
quoted passages , we believe such a course could have 
but one result. It may be stated generally that in the 
[ summary and conclusion Dr. Scott Tebb entirely misses 
or Ignores the position taken up by those who are in 
favour of vaccination. He mixes up the nsk to the indi- 
vidual with the nsk to the community— a good system of 
vaccination with a system carelessly carried out , he bases 
the statement that it is valueless entirely on the assump- 
tion that cow-jjox and small-pox are in no way genencally 
related , and, putting aside the question of immunity as 
the result of an attack of small-pox, he contends that 
cow-pox IS a specifically different disease, and can there- 
fore exert no protective influence against small-pox. 
However, as we have already stated, those who read Dr 
Tebiys book will, unless we are much mistaken, remain 
vaccinators , whilst those who are already convinced in 
the opposite direction may be brought to consider the 
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question from another standpoint, if they will only read 
a little wider into the context than the author allows them 
to do in his work. We do not wish to impugn Dr Tebb’s 
absolute honesty in this matter ; we are only astonished 
that, with the materials at his disposal, much of which 
he has evidently read very carefully, he has arrived at 
the position indicated in this work 


OUR BOOK SHELF 

The Heat Efficiency of Steam Botlers Land, Marine, 
and Locomotive With tests and experiments on 
different types, heating value of fuels, analyses of gases, 
evaporation, and suggestions for testing boilers By 
Bryan Donkin, M Inst C E Pp xvi + 311. (London 
Charles Gnffin and Co , Ltd , 1898 ) 

Thl main value of this book will undoubtedly lie in the 
tables, which fill about too of its pages, and give in an 
admirably conmlete form the results of no less than 405 
tests of the efficiency of steam boilers of almost every 
type The labour of collecting the material must have 
been great, and the author has selected with judg- 
ment the information needed, practically everything 
wanted is to be found in the twenty-six columns of the 
tables, and no useless matter has been incorporated 
The only addition which might have been made with 
advantage is the temperature of the feed-water, especially 
in those cases where no economiser was m use Useful 
summary tables are given on pp 116, iiyand 118, and 
in chapter \iii the author discusses the general con- 
clusions to be drawn from these trials, but without coming 
to any definite decision As pointed out in the book, the 
wide variations in the efficiency of the same type of boiler 
when worked under different conditions makes it impos- 
sible to lay down any general laws, though the graphic 
r^resentation on p 223 of the relationship between 
efficiency and rates of evaporation per square foot of 
heating surface per hour, is of much value, and should be 
of use to the designer 

In reference to the calculation of the heating value of 
coal by Dulong’s formula, there can be no doubt that it 
gives results wnich are too small when compared with 
calorimeter tests , the figures will be found, however, to 
agree much better when m the calculation no deduc- 
tion IS made from the hydrogen for the portion assumed, 
apparently without reason, to be chemically united with 
the oxygen A valuable chapter is that dealing with 
the transmission of heat through boiler plates, because 
Blechynden’s and Durston’s recent experiments on this 
important question are given m a very clear and concise 
fashion for reference 

The author hardly devotes enough space to the 
description of the instruments for analysing furnace gases 
and their use, and those unfamiliar with the appliances 
and their working will find it difficult to teach themselves 
much by merely reading these paragraphs ; they might 
well have been amplified since, as ^he author points out, 
the accurate analysis of the gases is the most important, 
and certainly the most difficult, point in boiler testing. 

In addition to dealing with boiler testing, the author 
describes many of the important accessories which have 
been introduced of recent years to reduce the cost of 
steam generation, such as mechanical stokers, patent 
grates, economisers, superheaters, &t, and much inform- 
ation as to the value of these devices will be found in the 
chapters devoted to them The author may be congratu- 
lated, for his book is one which cannot faii to be a 
standard reference work to all engaged either in boiler 
construction or in steam generation. An admirable little 
bibliography finishes up a series of useful appendices 
which give full directions for carrying out boiler tnals. 

H, B. 
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A Text-book of Geodetic Astronomy By John F 
Hayford, CE (New York- John Wiley and Sons 
London Chapman and Hall, Ltd , 1898 ) 

We. must confess that the examination of this book has 
proved a little disappointing This disappiointment was 
probably inevitable from the circumstances in which the 
book has been produced, and the object which it is in 
tended to serve. It appears that in the Cornell Univer- 
sity the students of civil engineering devote five hours a 
week during one term to the study of astronomy. In 
this short space of time it is found impossible to master 
the contents of such a book as Chauvenet or other 
recognised standard work, and to meet this difficulty this 
book IS put forward, not on the ground that it contains 
as much information as a student should acquire, but as 
much as he can acquire in the short time at his disposal 
The sacrifice of thoroughness and completeness to the 
necessities of a particular University course can neither 
meet with general approval nor result in the production 
of a satisfactory treatise 

The title scarcely describes the character or the pur- 
pose of the book, which is mainly devoted to the practical 
determination of stellar positions by means of portable 
instruments Considered from this point of view, and as 
showing in detail the methods employed in the United 
States Coast and Geodetic service, the book is not with- 
out Its interest On its practical side, we can conceive 
that It would be of use to those who have carefully read 
the theoretical . but to regard it as an efficient substitute 
for Chauvenet, would be to make a great mistake in the 
training of the student The mathematical processes are, 
the author tells us, purposely omitted , but it would seem 
that other things besides mathematics have been omitted, 
which one would expect to meet in a work of this de- 
scription We should hope to hnd here a discussion of the 
figure of the earth, and, as a practical matter of great im- 
portance, .1 description of the method of measuring a base 
line These matters are passed over entirely, and other 
important, but minute, results of observation get a very 
bare mention For instance, to the variation of latitude 
only a page and a half is devoted Pendulum experiments 
and their results do not conic within the scope of the book 
On the other hand, we get a fairly good account of the 
sextant, the transit, the zenith telescope, of the determin- 
ation of the errors of these instruments, and the method 
of combination of observations Some astronomical 
tables are added which are likely to prove useful 
Machine Drawing Book 2 Part 1. Machine Tools. 
By Thomas Jones, M I Mech E , and T Gilbert 
Jones, M Sc. (Vic ) (London and Manchester John 
Heywood, 1898 ) 

This work is intended “ for the use of engineering 
students in science and technical schools and colleges ” 
It contains twenty-five lithographed plates, upon which 
are represented the elevations and details of important 
machine tools in actual use by expert engineers at the 
present time The plates include drawings of a drilling 
machine, planing machine, stroke slotting machine, 
stroke shaping machine, and forms of gearing The 
complete drawings of the three first-named machines 
are coloured, and all of them are well executed With 
the explanatory text the engineering student will find 
the work instructive and of real assistance. 

A Student of Nature. By R. Menzies Fergusson, M A 
Pp. 246 (London • Alexander Gardner, 1898.) 

The late Rev Donald Fergusson was many-sided in his 
pursuits, and among his pleasures was the study of 
natural history. One of the sections _ of the present 
volume contains the papers written by him on rural life 
and scenes, and they show that he was filled with “ deep 
feeling ” by nature and its wild life, but neglect^ the 
minute examination of natural objects essential to 
scientific study. 
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LETTERS TO THE EDITOR 
\Tkt Editor dots not hold himself rt^onstbU for opimons ex- 
pressed by hts correspondents jfetthei can he undertaie 
to return, or to correspond with the writers of, rejected 
manuscripts intended fin this ot any other part of NaTUKE. 
No notue is taken of anonymous lommumcations ] 

Undercurrents in the Strait of Bab-eUMandeb 

An interesting observation has recently been made by one of 
H M surveying vessels, and I forward the Preface to the ac- 
count of the details published by the Hydn^raphic Department, 
which contains the principal facts, and also the Analysis of the 
observations, both of which may lie of interest to some of your 
readers. W T L. Wharion 

Hydrographic Department, Admiralty, Whitehall, 

London, S W. , September ay. 

Undbrcurrknts in ihf Strait ok Bab el Mandeb 
It has long been known that in the Bosimrtis and Dardanelles 
when the surface water sets strongly from the Black Sea to the 
Mediterranean, the lower strata of the water for a certain height 
from the Ixittom sets strongly in the op|iosite dircelion 
While in this instance it is proliable that the many large 
rivers which discharge their waters into the Black Sea have a 


onginatly devised by Lieutenant Pilsbury, U.S N., and eon- 
sidembly altered after a series of experiments by Captain 
Usborne Moore in the English and Eieroe Channels, seemed to 
offer a chance of more success 

Lieutenant and Commander Gedge, commanding H.M 8ur« 
veying ship Arvvf, was therefore directed to endeavour to get 
further oliservations m Bab-el-Mandeb by means of tins instru- 
ment, and has admirably and most successfully earned them out 

On January 19, 1898, the Stork was anchored m 1 18 
fathoms about seven milts S W by W from Perim Island, and 
remained constantly obsemng, during daylight, for four days, 
when the parting of the cable biought the senes to a close 
Had not the wind been unusually light, varying from force 3 to 
6, It IS probable that the observations could not have been con- 
tinued so long. 

The observations are appended (in publication quoted), but 
the broad result may be bneHy states! 

There was a jiermanent current on the surface setting into the 
Red Sea of about 1 4 knots per hour. 

There was at IOC fathoms depth a permanent current setting 
outwards of probably the same velocity. 

The tielal stream was about il knots at its maMinum, and 
flowed for about twelve hours each way, as might be expected 
from the faet that m this locality there is practically only one 
tide m the day 


Analysts of Tidal Streams observed in the I ati;e Stiait of Bah-el- Mandeb by H M.S Stork in January 1898 
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share in priKlucing the surface current, the observations by which 
the undercurrent was revealed appeared to plainly indicate that 
the surface drift, caused by the generally prevailing N E wind 
heaping the water up m the south western part of the Black Sea, 
was the mam factor 

The somewhat similar conditions which occur in the strait 
of Bab-el Mandeb offered another opportunity of observation on 
this interesting form of oceanic circulation, and for many years 
such observations have been a desideratum 

In this strait for nearly half the year a more or less strong 
easterly wind prevails, driving much water before it into the 
Red Sea, and, great as is the evaporation from the surface 
of that sea, which must be made up wholly by an inflow of 
water through the strait of Bab el-Mandeb, it appeared on the 
whde probate that during this season the phenomenon of the 
Dardanelles would be repeated. 

The observation is, however, difficult. The water is deep, 
over loO fathoms ; the sea generally heavy , there is a tidal 
current to compluuite matters ; and it seemed doubtful whether 
the somewhat crude apparatus which served to unravel the 
movement of the lower strata in the shallower and smoother 
Dardanelles would givf good results in this locality. 

Nevertheless, Captain W Usborne Moore was directed to 
attempt it in H.M.S. Penguin m 1890, but the results, while 
showing tha^ thi understrata were not running with the sur&ce, 
were two nsbiguous to afford much definite information. 

The possesnon, however, of a deep-sea current meter, 
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This tidal stream prevails to the bottom, with variations of 
strength. 

Somewhere alniut 75 fathoms is the dividing line between the 
two permanciit currents, but it would require a longer series of 
observations to determine this point wKh any precision 


Fourier’s Series 

In ail expositions of Fourier’s seriesiwhich have come to my 
notice, It IS expressly stated that the series can represent a 
discontmuons function 

The idea that a real disconunuity can replace a sum of con- 
tinuous curves 18 so utterly at variance with the physicists’ notions 
of quantity, that it seems to mo to be worth while giving a very 
elementary statement of the problem in such simple form that 
the mathematicians can at once point to the inconsistency if 
any there be 
Consider the senes 

y = ^ [sin X - 4 sin 2 a -I- 4 sin - . . . ] 

In the language of the text-books (Byerly’s *' Fourier's Senee 
and Spherical Harmonics") this series "coincides with rsx from 
xiz-«toxn«' . Moreover the senes in addition to the 
contmuous portions of the locus . , . gives the isolated points 
( - *, o) (*, o) (3», o), &c.’’ 
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If for X m the given series we substitute t + « we have, 
omitting the factor 3, 


This series increases with n until nt - it Suppose, therefore, 
^ k where * is a small fraction. The senes will now be 

nearly equal to nt = ir, a finite quantity even if « = w 

Hence the value of jr in the immediate vicinity of jr = «■ is 
not an isolated point y = o, but a straight line - y = nx 
The same result is obtained by differentiation, which gives 


dx 


2 x + COS 3jr - 


putting X = 1 + t this becomes 

- ^ = cos s + cos 2f + COS 3» + . . + cos nt + 


which is neatly equal to n for values of nt leas than kn 

It IS difficult to see the meaning of the tangent if y were an 
isolated point Albert A Milhkison. 

The university of Chicago Ryerson Physical l.aboratory, 
September 6 


Hehum In the Atmosphere. 


some photographs of the spectrum of neon I have identified six 
of the principal lines of helium, which thus establishes beyond 
question the presence of this gas in the air The amount 
present in the neon it is, of course, impossible to estimate, but 
the green line (wave-length 5016) is the brightest, as would be 
exiiected from the low pressure of the helium in the neon 

E C C Balv 

University College, London, Cower Street, W C,, 

September 2S. 


The discovery of helium lines in the spectrum of neon, by 
Mr. E C C Baly, will necessitate a modification of the views 
we have expressed in our communication to the British 
Association at Bristol We there estimated the density of 
neon at 9 6, allowing for the presence of a certain proportion 
of argon unavoidably left in the neon As it contains helium, 
however, this is probably an under-estimate It is unfor- 
tunately not possible to form any estimate of (he amount of 
helium mixed with the neon from the relative intensity of 
spectrum lines, as has been already shown by Dr Collie and 
one of us , we do not despair, however, of removing a large 
part, if not all of this hehum, by taking advantage of the greater 
solubility of neon than helium in liquid oxygen. 

The presence of helium, however, in no way alters our view 
as to the position of neon in the periodic table The number 
9'6 implies an atomic weight of ig 2 , and a somewhat higher 
atomic weight would even better suit a position between fluorine, 
19, and sodium, 23. Wiiiiam Kamsav 

University College, London, Morris W Travers 

Oower street, W C., beptemlier 2}i 1 


Chance or Vitalism? 

I AM glad to see that Prof Karl Pearson has called attention 
to Prof. Japp’s address at Bnstol Only that one does not like 
to criticise adversely a presidential address, I would at the time 
have pointed out the weakness in the argument that Prof 
Pearson criticises He does not go nearly so far in this criticism 
as the circumstances warrant. It is conceded that right- and 
left-handed crystals of quite sensible size are produced sufficiently 
separated to be seen and handled as separate crystals Now 
assuming, what there is every reason otherwise to think quite 
probable, that life started from some few centres, the chances are, 
not that It was equally divided between right- and left-handed 
forms, but that one or other of these forms preponderated. In 
fact, if life started from a smgte centre, it murk fuve been either 
right- or left-handed Hence the fact adduced only shows, what 
was otherwise very probable, that life started *frgm a small 
number of origins, [lo^bly only one. 
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Another reason for cither a right- or left handed structure in 
living organisms on the earth, and one which diminishes the 
force of the foregoing argument for a small number of ongins, ui 
that It probably started cither m the northern or in the southern 
hemuphere, and in either case the rotation of the sun m the 
heavens may be a sufficient cause for a right- nr left handed 
structure in an organism growing under its influence. 

Ok<) Fras FirzGsRAin. 

Trinity College, Dublin, September 27. 


In his presidential address to Section B of the British As- 
sociation, Prof Tapp argues the necessity of supposing a 
“ directive force,’’ or intelligence, to have guided the formation 
of the first asymmetric sulwtance “Vitalism,” which at one 
time was supposed to regulate the physiology and even the 
mechanics of organised beings, has passed more and more from 
the foreground, till, in the vision of some it remains only as a 
point in the vast distance of time at the origin of life Is it to 
disappear altogether ? 

A sensible quantity of a mixture of enantiomorphs contains 
an enormous number of molecules Chance determines the 
relative proportion present of right- and left-handed forms. 
Each molecule, having resulted from the action of symmetric 
forces, has an even chance of being of one or the other. Hence, 
the improbability of there being present a great preponderance 
of one form over the other is so great, that it is inconceivable 
that an optically active solution could result To the alxive 
contention of Prof Japp, the reply is made by Prof. Karl 
Pearson, m Nature of September 22, that a chance result, 
however improbable, will occur, if sufficient opportunity be 
allowed, lie postulates the vast ages of the earth’s history. 
May we not, however, invoke chance to deal with masses in- 
stead of molecules, and thus perhaps substitute weeks for ages ? 

I.et us consider a solution, m which the numbers of right- and 
left-handed molecules are very approximately equal, and which 
is consequently optically inactive In the slow evaporation of 
the solvent, the right- and left handed nuclei, about which the 
substance cr) stallises, will mas/ prohablybe evenly distributed. 
Their numljcr will be extremely small in coinpanson with that 
of the molecules, and, as chance determines their distribution, 
it Is not so highly improbable — it is at least conceivable — that 
the cr)stals will be unevenly grouived Suppose such to take 
place and a partial re-solutiun, roughly in the lines of the dis- 
tribution of the two varieties of crystals— a not very improbable 
event— and we have an optically active solution Chance has 
here acted the part played by organised matter in the person 
of M Pasteur, by selecting and rejecting the oppositely formed 
crystals 

Is It yet possible to deny that the first ancestor of Isevo- 
rotatory protein could have been built up from an asymmetric 
substance, separated in some such way as the above, by the 
play of chance upon the natural working of symmetric forces? 

Cl EMENT O BaRTRUM 

17 Denning Road, Hampstead, N.W , September 24 


The Moon’s Course 

May I refer Sir S Wilks to the simple and beautifully 
written autobiography of James Ferguson, F R S , self taught 
mechanician and astronomer ? I will quote a passage 

“ Soon afterwards ” (the previous dale was 1743) “it appeared 
to me, that although the moon goes round the earth, and that 
the sun is far on the outside of the moon’s orbit — yet the muon’s 
motion must be in a line — that is, always concave toward the 
sun and upon making a delineation representing her absolute 
path in the heavens— I found it to be really so I then made a 
simple machine for delinealing both her path, and the earth's, on 
a long paper laid on the floor. I earned the machine and the 
delineation to the late Martin Folkes, Esquire, President of the 
Royal Society, on a Thursday afternoon He expressed great 
satisfaction at seeing it, as it was a new discovery, and took me 
that evening to the Royal Soaety, where I showed the de- 
lineation and the method of doing it When the business of 
the Society was over, one of the members desired me to dine 
with him the next Saturday at Hackney, telling me that his 
name was Ellicott, and that he was a watchmaker. 1 accord- 
ingly went and was kindly received by Mr. Ellicott, who then 
showed me the very same kind of debneation and part of tb* 
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machine by which he had done it, telling me that he had thought 
of it twenty yean before I could easily see by the colour of the 
ink and paper that it must have been done many years He 
then told me, what was very certain, that he had neither stolen 
the thought from me, nor had I from him ; and from that time 
tilt his death, Mr Ellicott was one of my beat friends.” 

The editor of my copy of Ferguson's works, “ David Brew- 
ster, A.M , 1801,’*^ adds that James Ferguson was elected a 
Fellow of the Royal Society without paying the usual ad- 
mission fees This honour he shared with Sir Isaac Newton 
and Mr Thomas Simson, the self-taught mathematician Two 
Scottish philosophers— David Hume and James Fermison— died 
in 1776, both leaving autobiographies of singular beauty and 
pathos. Our own Huxley, who like James Ferguson was 
afflicted with “an ineradicable tendency to try to make things 
clear,” has done the same in recent times Two questions 
instantly present themselves ( l) On how many dislinOTishcd 
men has this honour been conferred by the Royal Society 
since these times? and (2), Is there a “watchmaker” now in 
that learned body ? J Huohes Hemming 

Kimbolton, September 24 


A Case of Inhented Instinct. 

I THINK the interesting cases mentioned by Captain Hutton 
on p 411 will hardly bear the interpretation he puts upon them 
In New Mexico three genera of Stenoptlmattna are common, 
VIS , SUHOfetmatus, Cenlhajtkiliis and Vtieoksytla These 
locusts are nocturnal, and live under logs or m holes in the 
ground during the day It is natural, therefore, that they should 
be attracted by any dark place, such as a cave The species of 
Ctnthofktlus, like the cnckels, are found m houses, which are 
well adapted to their tastes. There is no new instinct, or rcxival 
of a dormant one, exhibited in this choice Similarly, in Colorado 
I have found the species of Centkophilus to live m mines, which 
ate practically caves of recent origin 

The cave seeking instinct, therefore, has been practically con- 
tinuous, and if in New /Zealand one genus {.Piukyrkamma) lives 
in caves, while its ally {GymnopUttren) is arboreal, it is probable 
that the former retains the instincts of their common ancestor, 
while the latter has lost them, so far as the arboreal habit is 
concerned T D A Cockbrbu 

Mesilla Park, New Mexico, USA, September 15 


Maggots in Sheep's Horns 

In a letter which appeared in your Lssue of September 
29, Captain Traherne writes under the heading of “Horn- 
feeding I.arv,e,” of maggots of about half an inch m length 
and of a white colour, having Ixcn found in the horns of 
a newly killed sheep, which he had obtained in India, but 
where there were no perceptible signs of perforation These 
were not the larsm of a l.epidopterous insect, but of one of ihe 
Uiptera, known as CEstrus mis, a well known parasite The 
fly lays her eggs in the region of the antenor naies, and the 
larv.e penetrate the nas,sl passage, finding iheir way into the 
turbinal bones, and from thence into the frontal cavity to the 
base of the horns. Captain Traherne does not say how far uii the 
horn he found them ; they art not usually found beyond the 
base, but as a rule locale themselves at the back of the throat, 
where they feed on the mucous sulistance They are not horn 
fec-ders (Estrus ovis is distributed pretty generally wherever 
sheep arc to be found 

Mr Austen, of the British Museum (Nat Hist ), showed me 
some very fine specimens, both of the fly and the larvae 

W H Mi CORI.II ODALE j 

“ Luminous Clouds,” or Aurora? 

Surely the “luminous clouds” reported from Cornwall on 
September lo, in your issue of September 29, were auroral. It 
IS a pity if no other record of altitude has been made, when one 
observation of such precision is available I myself have a 
fairly good record of the up(>er edge of the bright arch, low 
down m the N W. on the previous evening at 1 1 p m , as seen 
from Croydon. If other; have a record of this, a comparison 
might be of value 

it may be worth noting Ihe very probable recurrence of 
aurorae on the evenings beginning with tne 6th mst , when the 
solar revolution produces the conditions of ihe last magnetic 
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outbreak, so far as the aspect of the sun is concerned I have 
been much struck by this recurrence in working up a senes of 
unpublished auroral observations from York, dating Wk to 1832. 
112 Wool Exchange, E C., J. Edmunh Clark 

September 30. 


A Hoirleaa Rat. 

I SHOUl D like to draw the attention of your readers to a 
peculiar cose which may be worth notice. 

About ten days ago a man employed at the Ordnance Store 
Department, Stonehouse, brought me what he termed a “ real 
curio ” It was a rat, adult though not very old, without any 
hair on its body It was caught in an ordinary trap at the 
Victualling Yard, and it is still alive, active and, to all 
appearance, healthy. 

In appearance the rat is of a brownish colour, and with 
the exception of its whiskers, which are normal, and an 
occasional long woolly hair on the body, it is quite hairless. 
When at rest the skin is thrown into numerous small folds or 
corrugations, and its colour is heightened by the dirt which 
collects in these folds. In active movement the folds disappear 
The tail, except an inch at the base, is normal in appearance, 
though devoicf of hair The ears appear rather larger than 
usual, and the eyes are somewhat prominent 

On communicating with the Superintendent of the /Zoological 
Society’s Gardens, I was referrea lo a paper by J. S Oaskoin, 
in the Proieedtngs of the /Zoological Society for 1856 A 
precisely similar case is there described, concerning (our mice 
captured at Taplow in 1854 One of these gave birth to five 
young, shortly after capture, and these resembled the parent in 
every respect There is no plate in the copy of the Proiiedtugs 
that I have referred 10, and the only difference in the description 
of the mice which does not fit my specimen is the colour ol the 
ears, which are light coloured T. V Horn ', son 

Municipal Museum, Plymouth, September 29 


THE DYNAMICAL THEORY OF REFRAC- 
TION, DISPERSION APiD ANOMALOUS 
DISPERSION ‘ 


''l''HE dynamical theory of dispersion, as originally 
given by Sellmeier,* consisted in finding the 
velocity of light as affected by vibratory molecules em- 
beddect in ether, such as those which had been suggested 
by .Stokes =* to account for the dark lines of the solar 
spectrum Sellmeier’s mathematical work was founded 
on the simplest ideal of a molecular vibr.itor, which may 
be taken as a single material panicle connected by a 
massless spring or springs with a rigid lining of a small 
vesicle in ether. He investigated the propagation of 
distortional waves, and found the following expression 
(which 1 give with slightly altered notation) for the square 
of the refractive index of light passing through ether 
studded with a very large number of vibratory mole- 
cules in every volume equal to the cube of the wave- 
length — 


where r denotes the period of the light , *, , the 

vibratory periods of the embedded molecules on the sup- 
position of their sheaths held fixed , and m, m,, m,„ &c , 
their masses He showed that this formula agreed with 
all that was known in 1872 regarding ordinary dispersion, 
and that it contained what we cannot doubt is substantially 
the true dynamical explanation of anomalous dispersions, 
which had been discovered by Fox-Talbot * for the ex- 
traordinary ray in crystals of a chromium salt, by Leroux “ 
for iodine vapour, and by Christiansen ® for liquid solution 


1 Abstract of part o 
G C V O , to Section 
‘ SeUmeier, Vofg 


□atnunicotion by Lord Kelvin» 
n at BrUlol, on September 9. 

— PP 3 <«l. Sao, vol 147, 1874, 

KlrchholT Stoke»-Thom«on, Phil Mag , March and July i860 
... A.,., 1870^1 
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of fuchsin, and had been experimentally investigated with 
great power by Kundt.* 

Sellmeier himself somewhat marred* the physical 
value of his mathematical work by suggesting a distinc- 
tion between refractive and absorptive molecules (“ re- 
fractue und absorptive theilchen and by seeming to 
confine the application of his formula to cases in which 
the longest of the molecular periods is small in com- 
parison with the period of the light But the splendid 
value of his formula for physical science has been quite 
wonderfully proved by Rubens (who, howeier, inadver- 
tently quotes’ It as if due to Ketteler) Fourteen years 
ago Langley * had measured the refractivity of rock-salt 
for light and radiant heat of wave-lengths (in air or ether) 
from 43 of a mikron to 5"3 mikrons (the mikron being 
10'" of a metre, or lo'* of a centimetre), and without 
nieasunng refractivities further, had measured wave- 
lengths as great as 15 mikrons in radiant heat Within 
the last SIX years measurements of refractivity by Rubens, 
Pasrhen, and others, agreeing in A practically perfect 
way with Langley’s through his range, have given us 
very accurate knowledge of the refractivity of rock-salt 
and of sylvin (chloride of potassium) through the 
enormous range of from 4 of a mikron to 23 mikrons 

Rubens began by using empirical and partly theoretical 
formulas which had been suggested by various theoretical 
and experimental writers, and obtained fairly accurate 
lepiesentations of the refractivities of flint-glass, quartz, 
fluorspar, sylvin, and rock salt through ranges of wave- 
lengths from 4 to nearly 12 mikrons “ Two years later, 
further experiments extending the measure of refractiv- 
ities of sylvin and rock-salt to radiant heat of wave-lengths 
up to 23 mikrons, showed deviations from the best of the 
pre\ lous empirical formulas increasing largely with in- 
creasing wave-lengths Rubens then fell back ^ on the 
simple unmodified Sellmeier formula, and found by it a 
piactically perfect expression of the refractivities of those 
substances from 434 to 22 3 mikrons 

And now for the splendid and really wonderful con- 
finnation of the dynamical theory One year later a 
paper by Rubens and Aschkinass’ describes experiments 
proving that radiant heat after five successive reflections 
from apjDroximatel) parallel surfaces of rock-salt and 
ag.Tiii of sylvin, is of mean wave-length 51 2 and 61 i 
mikrons respectively The formula which Rubens had 
given in Febiuary 1897, as deduced solely fiom refrac- 
tivities measured for wave-lengths of less than 33 
mikrons, made negative for radiant heat of wave- 
lengths from 37 to 55 mikrons in the case of reflection 
from rock-salt, and of wave-lengths from 45 to 67 mikrons 
in the case of reflection from sylvin ! (/i* negative means 
that waves incident on the substance cann ot enter it, but 
are totally reflected) 


A FOURTH SPECrMEN OF "NOT CRN IS 
MANTELLI” 01 VEN 


should be sent to that institution it arrived two days 
later, and its remains are now in my care 

The last specimen of Notorms was captured twenty 
years ago , and it was almost universally considered by 
Maories, as well as by whites, to be extinct ; hence the 
interest that attaches to the present specimen 

It may not be uninteresting to naturalists at home to 
be reminded of some facts in the history of Notomis as 
recorded in Buller’s “Birds of New Zealand.” ’The 
name was originally bestowed by Owen on some fossil 
bones discovered in the North Island, New Zealand. 

Some years later (1849), Mr W. Mantell was able to 
secure a freshly killed specimen, taken in the south-west 
of the Middle Island (the southern of the two main 
islands of New Zealand) This bird, the skin of which 
IS m the British Museum, was declared by competent 
ornithologists at home to be identical with the fossil 
form The second specimen was killed by Maories in 
1851, and Its remains are also m the National Collection 
The third specimen was obtained nearly thirty years 
later, in 1879, and was purchased for the Dresden 
Museum. (From an examination of the bones Dr A B 
Meyer declared it to be distinct from the fossil form, and 
named it N hochsteiten ) These three specimens were 
killed at three spots about 100 miles apart, in very 
rugged country Later, an incomplete skeleton was 
discovered, which is at present in the Otago Museum 
The bird recently killed is thus the fourth specimen 
seen in the flesh, and its future fate is at present 
uncertain It was killed by a do^ in the bush acljoining 
Lake Te Anau, in the same district as the other three 
specimens. 

I have examined and made sketches of its viscera, 
which, like all parts of the bird, are carefully preseived 
for the owner The specimen is a young female, in 
excellent health and splendid plumage 

During the present month I have been fortunate 
enough to obtain, on deposit, an e^g of the Moa — the 
third or fourth, 1 believe, in anything like a complete 
condition Although the egg is much broken, one side 
remains practically complete , the pieces of the other 
side had fallen inwards, and are embedded in the sand 
within the shell I he egg was discovered in a sandy 
deposit, and when it reached me was paitially enveloped 
in sand This has been removed, as far as safety would 
permit, from the more complete side of the egg, and 
the whole was thoroughly soaked in weak gelatine to 
bind sand and shell together The specimen closely 
agrees in size and shape with the cast, which is familiar 
in all museums, and alongside of which it is now on 
exhibition As in the case of the eggs previously dis- 
coveied, it was one of a pair , the other was unfortunately 
broken, on handling, by those concerned in its ex- 
cavation W Blavland Benham 

Dunedin, August 14 


ATURALISTb in New Zealand have this week 
been thrown into a great' state of excitement by 
the capture of the fourth entire specimen of this very 
rare flightless Rail 

On August 8 I received a telegram informing me of 
the acquisition, and asking advice as to its preservation 
Fortunately, a skilled taxidermist is attached to the 
Otago Museum, and I was able to arrange that the bird 


• W W, Ann , vol jjj, iig4, p 367 In ibe formula t{uoied bj Kubcni 
from Ketteler, subititute for the value of a found by putting r = oa m 
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A LIVING REPRESENTA TIVE OF THE OLD 
GROUND SLOTHS 

A ll naturalists will unite in congratulating Senor 
Florentine Ameghino on the remarkable discovery 
It has been hts good fortune to make It appears that 
several years ago he was informed by Ramon Lista — a 
traveller in Patagonia— of an encounter with a strange 
nocturnal beast, which, after being fired at and apparently 
hit, succeeded m escaping unharmed It was described 
as like an Indian pangolin in size and form, but with the 
skin covered with greyish red hairs instead of scales ; 
and from the rapidity with which it disappeared among 
the bushes, seemed to have been an animal of compar- 
atively active habits. Till quite recently, nothing more 
had ever been heard of the strange creature seen by 
Lista m Santa Cruz , most of those to whom the story 
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was narrated receiving it with more or less marked 
incredulity. 

A short time ago, however, Sefior Ameghino was shown 
a number of fresh ossicles from Patagonia, of somewhat 
smaller size than coffee-berries, which he at once 
recognised as comparable with the somewhat larger 
bones commonly found in association with the remains 
of certain species of MyloHon from the pampean deposits 
of the Argentine, and which have always Ijcen regarded 
as indicating the presence of a dermal armour in those 
animals These ossicles, it appears, were extracted from 
a badly preserved body-skin, which seems to have been 
expos^ for some time to the action of the weather, and 
consequently to have become considerably discoloured 
In thickness this skin measured about two centimetres , 
and Its hardness and toughness were such that it could 
be cut only with a chisel or hatchet. In its deeper layer 
were embedded the ossicles , and in those places where 
It was least damaged it was covered with coarse reddish 
grey hair, from 4 to 5 centimetres in thickness 

The skin evidently belonged to an animal hitherto 
unknown to science , and, in spite of the absence of the 
limbs, the presence of the ossicles seems to afford 
decisive evidence that it indicates an existing small repre- 
sentative of the ground sloths, more or less intimately 
related to the typical group of the genus Mylodon 
Moreover, in the colour of the hair it agrees with Lista’s 
description of his unknown animal, which he confidently 
asserted to be an Edentate. Seftor Ameghino seems, 
therefore, to be fully justified in regarding the two 
specimens as pertaining to one and the same species, 
and that species to be a living representative of the 
Afegalotherttdec, hitherto known only in the fossil For 
this anitrul the name of Neomytodon hstai is proposed, 
but the specific title should be amended to bsta 

Dermal ossicles are only known to be developed 
in certain species of Mylodon and Glossotherium, and 
have not been detected among the remains of the smaller 
ground-sloths characteristic of the Patagonian formations 
The presumption accordingly is that the new animal 
IS more or less closely allied to these genera, from which, 
indeed, its right to distinction has yet to be demon- 
strated 

This animal is doubtless nocturnal, and also of rare 
occurrence, and some time may therefore probably elapse 
before a perfect specimen is obtained Till that event 
happens naturalists must be content with the fact that a 
survivor of the old ground-sloths exists in the inicnor of 
Patagonia. 


REPORT ON A NATIONAL PHYSICAL 
LABORATORY 

'T'HE Committee appointed m August, 1897,10 consider 
4 the desirability of establishing a National Physical 
Laboratory have issued their report The Committee 
consisted of Lord Rayleigh, F R S (chairman), Sir 
Courtenay Boyle, KC.B, Sir Andrew Noble, K.C.B., 
F R S , Sir John Wolfe Barry, K C B , F R S , Prof 
W. C. Roberts-Austen, CB, F.RS, Mr. Robert 
Chalmers, Prof A. W Rucker, F.R .S., Mr Alexander 
Siemens, and Dr. T. E. Thorpe, F R S. The questions 
referred to thenf^were as follows • — 

“To consider and report upon the desirability of estab- 
lishing a National Physical Laboratory for the testing 
and verification of instruments for physical investigation ; 
for the construction and preservation of standards of 
measurement , and for the systematic determination of 
physical constants and numerical data useful for scien- 
tific and industrial purposes— and to report whether the 
work of such an institution, if established, could be 
associated with any testing or standardising work, 
already performed wholly or partly at the public cost.” 
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The following are extracts from the report of the 
Committee •— 

In eenerol, the committee are of pinion that the appliances 
and ^ilities of the Standards Office and of the Electrical 
Standardising Laboratory are fairly adequate for the performance 
of their statutory duties They understand, however, that on 
account of the want of means for the chemical analysis of the 
materials used in the construction of standards, those offices 
would find some difficulty, without extraneous assistance, with 
regard to any new standards that might be required. 

They furihet desire to point out that many physical constants 
and data and numencal expressions are necessarily used m con- 
nection with standards and the standardising of instruments. 
Some of the data now in use at the Standards Office are known 
to require correction, and in the case of others further investiga- 
Uona appear to be desirafile There is, however, no legal 
obligation on the Board of Trade to establish new data and 
numerical expressions, and, in consequence of the smallness of 
the staff of the ofhcc the work of the Department is limited to 
that which is strictly enjoined by the Acts of Parliament The 
Department is at the present time chiefly dependent for mote 
exact knowledge on such investigations as may be undertaken 
at the Bureau International des Poids et Mesures at Pans, or 
by foreign institutions similar to that contemplated in this 
country. 

There is much evidence that further facilities are needed by 
the public for standardising and verifying of instruments, both 
for scientific and commercial use , ana also that |t would be of 
great benefit to trade if means were provided for the public 
testing of the quality of certain classes of materials In jiar- 
ticufar the committee desire to draw attention to the evidence 
which has been laid before them as to the difficulties arising in 
certain Government departments m their dealings with con- 
tractors and others which might fie overcome by the establish- 
ment of an independent testing authority It would neither be 
necessary nor desirable to compete with or interfere with the 
testing of materials of various kinds as now cairicd out in 
private or other laboratories! but there arc many special and 
important tests and investigations into the strength and 
behaviour of materials which might lie conducted with great 
advantage at a laboratory such as is contemplated m the 
reference As illustrations we may mention investigations into 
the behaviour of metals and other substances under continuous 
or alternating stresses, whicli investigations are not, so far as 
wc know, conducted at the present time at any testing instilution 
in this country, and which could only be undertaken with 
satisfactory and authoritative results at a public laboratory 
hor many years the testing of certain instruments has been 
carried out at the Kew Observatory under the direction of 
the Kew Observatory Committee of the Royal Society There 
IS much evidence that the existence of these tests has been 
of great benefit to both science and industry. On the one 
hand it enables the maker to give, or the purchaser to obtain, 
an independent and trustworthy statement as to the quality of 
the instrument On the other hand, the existence of the tesu 
has led in many cases to a marked improvement of the instru- 
ments , and similar results may be anticipated by an extension 
of these facilities to other branches of industry 

The Kew Observatory is a Government building leased to the 
Royal Society at a nominal rent, situate in the Old Deer Park, 
Richmond, which is Crown property The institution has no 
endowment, the Gassiot hund producing about 470/ per 
annum From the Meteorological Office it receives annually 
400/ , part of which is the ordinary grant made to a first-class 
meteorological sution, the remainder being for scientific assist- 
ance. The fees received for the verification and testing of 
instruments amount to about 2000/. pee annum. The instituuon 
IS self-supporting, and has usually a small annual balance which 
IS devoted to scientific investigation and to the extension of the 
work, including the erection of new buildings, when required. 
The funds at the disposal of the Observatory Committee are, 
however, quite inadequate to any considerable extension of its 
operations. The work done with restneted means has been 
very useful The total number of instruments annually verified 
or tested is about 22,000. Among these are included watches, 
thermometers, sextants, barometers, and other apparatus used 
for scientific or industrial purposes. Evidence ww given of the 
beneficial effect which Kew has exerted on the watchmaking 
trade, and It is noteworthy that this is due to the introduction 
of tests for which there was little or no previous demand on the 



OCTOBEU 6, 1898] 


NATURE 


pwt of the trade, though there it now keen competiuon among 
the best makers to secure a high place in the report which is 
annually issued. 

In the opinion of the committee the principles which underlie 
the proposal for the establishment of a national physical labor- 
atory have been tested on a comparatively small scale at the 
Kew Observatory with the most satisfactory results 

In addition to the physical constants and numerical data 
needed in connection wUh standards, there are numerous facts, 
a knowle^e of which would be of great value to science and in- 
dustry. llie determmation of such data usually involves an 
investigation as to the method of making the determination, and 
a considerable exj^nditurc of skilled labour in carrying out the 
determination The committee are of opinion that, although 
the former part of this work will in general be initiated by in 
dividual experimenters of great skill and originality, it may in 
special cases be usefully undertaken by a public body. It is 
rather to the improvement in the details of the method of making 
the determination that they think that the work of a public 
institution will for the most part be directed This cannot 
usually be earned out by private investigators on account of the 
expense and the length of time over which the experiments must 
extend The scientific reputation to be gamed is often incom- 
mensurate with the labour involved ; and even when the results 
are of industrial importance in many cases they cannot be pro 
tected by patents 

There is evidence that many questions of this nature are par- 
tially investigatetl for technical purposes by private [lersons, the 
results being not infrequently kept isecret More complete in- 
vestigations carried out at a public institution and freely pub- 
Iwhcd would often be of great service to industry, and there is 
reason to believe that a large part of the cost of such work 
might be defrayed by the persons directly interested in the 

One difficulty in connection with a scheme for the determmation 
of constants and data arises from the fiict that the number of sub 
jects which might be pressed for investigation would be very large 
The opinion was, howeser, generally expressed by the witnesses 
that a strong governing body would base no difficulty m select- 
ing those branches of work which were the most important, and 
that it would be possible to confine the work of the proposesl 
institution, if established, within moderate limits Nearly all 
the witnesses, also, have expressed the opinion that those inter- 
ested in industry as well as persons devoted to the study of pure 
science would be willing that the Royal Society should be ulti- 
mately responsible for the management of the proposed institu- 
tion, prosidetl that industry were adequately n presented on the 
eoveming liody, and that the choice of the members of that 
body, though nominated by the Council of the Royal Society, 
were not confined to Fellows of the Society 

After consideration of the evidence the committee have come 
to the conclusion that an institution should be established for 
standardising and verifying instruments, for testing materials, 
and for the determination of physical constants. Work useful 
both to science and industry could therein be performed for 
which no adequate provision 13 at present made, either in this 
country or at the Bureau International des Folds et Mesures 
Such work could not, or, at all events, in all probability would 
not, be undertaken by individual workers, or by institutions 
primarily devoted to education In the opinion of the com- 
mittee the proposed inatitution should be established at the 
national expense on lines similar to, though not at present on 
the scale of, the Fhysikalisch-technische Keichsanstalt referred 
to above. The possibility of futuse extension shorfd, however, 
be kept in view from the first. 

To secure the efficient performance of the work, the lom- 
mittee are of opinion that the director of the institution should 
be a man of high scientific attainments, and should act under a 
governing body containing representatives of both science and 
industry The director should not be called upon or allowed to 
undertake work not connected with the institution except with 
the consent of the governing body He would require the 
support of an adequate staff. As regards locality, while it is 
desirable that the institution should be near London, it is 
necessary that the site be free from mechanical and electrical 
disturbance 

Among the most hnportant questions considered by the com- 
mittee was whether the proposed institution should be founded 
mdependently or should be a development of an existing institu- 
tion. The duties of the Board of Trade, as custodian of ccrutn 
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standards, are defined by statute, and the committee consider 
that it IS undesirable to alter existing arrangements in this 
respect They are of opinion that the proposed laboratory if 
established should be managed by a governing body constituted 
and appointed as hereinafter described, and should not be under 
the direct control of a Government department. They recom- 
mend that the Board of Trade, os custodian of the standards, 
should be placed in dose connection with the said governing 

The character of the work done at the Kew Observatory 
suggests that all that is really necessary might be attained by 
the development of that mstitution 

KErOMMENriAnO.VS 

(1) That a puUic institution should be founded for standardiz- 
ing and verifying instruments, for testing materials, and for the 
determination of physical constants 

(2) That the institution should be established by extending 
the Kew Obserxatory in the Old Deer Park, Richmond, and that 
the scheme should include the improvement of the existing 
buildings, and the erection of new buildings at some distance 
from the present observatory 

(3) That the Royal Society should lie invited to control the 
proposed institution, and to nominate a governing body, on 
which commercial interests should be represented, the choice of 
the members of such body not being confined to Fellows of the 

(4) That the permanent secretary of the Board of Trade 
should be an ex offieto meiiiber of the gov crning body , and 
that such bixly should be consulted by the Standards Office 
and the Electrical Standardising Department of the Board of 
Trade upon difficult Questions that may arise from time to time 
or its to proposed moaihcations or devel.ipinents 


NOTES 

In connection with the forthcoming conference upon an. 
International Catalogue of Scientific Literature, a recejition 
will be held at the Royal Society on Monday next, October 10. 
A dinner has lieen arranged by the President for Fellows of the 
Society and their friends who are interested in the subject of 
the Catalogue It will take place at the Hotel Mitropole on 
Tuesday, October it 

In connection with the opening of the winter session of the 
Charing cross Hospital Medical School on Monda), Prof 
Rudolf Virchow, Director of the Berlin Pathological Institute, 
delivered the second of the Huxley lectures, his subject being 
“ Recent Advances in Science, and their Bearing on Medicine 
and Surgery ” Lord Lister, President of the Royal Society, 
occupied the chair, and a large number of members of the 
medical profession, and distinguished men of science were 
present. Prof Virchow was most cordially received, .and his 
address, printed in another part of this number, was followed' 
with deep interest and attention. 

Mr T MELI.ARD Reade informs us that the gypsunr. 
boulder, weighing at least thirteen tons, found in the Boulder 
Clay of Great Crosby, and described in a previous number oi 
NaH'RE(p 132), has been presented to the Distnet Council 
by Mr Peters, and 13 now being moved from its original bed' 
with the intention of erecting it in an open space in Liverpool 
Road, Great Crosby. A concrete platform has been prepared 
to receive the boulder From the depth of the clay pit in which. 
It lay, and its great weight and irregular form, the lifting, 
carnage and setting up of the boulder is one of considerable 
difficulty The boulder will be protected with wrought-tron. 
railings, and no doubt will prove an object of abiding interest 
to the neighbourhood and to geologists generally. 

News has been received from Sitten (Canton Valais, Switxer- 
ktnd) that, on Monday, Captain Spelterini attempted the 
passage over the Alps in his balloon the Vega, He wa» 
accompanied by Prof. Heim, of Zurich, Dr Mauer, director of 



550 


NATURE 


[October 6, 1898 


ihe Mtteorologioil Bureau of ZUrich, and Dr, Biederman, of 
Wareaw The balloon contained 3268 cubic metres of gai, 
was nearly 300 feet in bright, and was capable of carrying a 
weight of 1 10,000 kilos, or about 100 tons Owing to un- 
favourable winds, the object of crossing the Alps was not 
attained. The balloon was carried m the wrong direction, and 
de<icended near Dijon in France It reached a height of 6300 
metres (20,670 feet). 

Attention has already been called to the fact that the 
executors of the late Baron von Mueller are collecting donations 
for the erecting upon his grave in the St Kilda Cemetery, Mel- 
bourne, of a monument worthy of his fame The monument is 
of grey granite, 23 feet in height, all highly polished, and wil* 
stand in the centre of a grave-plot 12 feet square, planted ou^ 
with choice specimens of the Australian flora. We are now 
informed that the distinguished phytologist’s supplemental 
volume of the “Flora Australiensis, ” upon which he had 
worked for years, and was preparing for the press at the time of 
his death, is to be pubhshed, together with two volumes on his 
administration as director of the Bounicai Gardens, Melbourne, 
and embracing a biography and complete bibhugraph of his 
writings. The executors would feel favoured by the loan of 
any of his letters, or the communication of incidents in the 
Baron’s life which friends may deem worthy of notice m the 
biography. Subscriptions and letters should be addressed 
‘ ‘ Rev W Potter, ‘ Vonmueller,’ Arnold Street, South Yarra, 
Melbourne, Australia " 

We regret to see the announcement of the death of Dr 
J L T Aitchison, F R S , Brigade Surgeon (retired) of H M 
Bengal Army, at the age of sixty three 

Mr Charles F Brusch has sent us a copy of a paper 
read by him before the American Association, on August 23, 
upon a new gas which he has detected in the atmosphere, and 
designated Etherton We shall refer to this paper later, when 
we receive a spectroscopic demonslmlion of the existence of the 
new gas. 

Uht ERRING to the death of M Gabriel de Mortillet, the 
well known naturalist and anthropologist, the Alhctiitum says 
that he was born in 1821 at Meylan, and educated at Chamb^ry 
and Pans. He left France in 1849 to escape imprisonment for 
a socialistic publication, retiring to Savoy and Switzerland, where 
he arranged the museums of Annecy and Geneva In 1856 he 
took scientific work in Italy j in 1864 he returned to Pans, and 
founded a periodical dealing with the pnmilive history of man 
Henceforth he was occupied with organising congresses of pre- 
historic anthropology and archaeology He was appointed curator 
of the .Museum of Antiquities at St Germain m 1868, and in 
1875 helped to found the Anthropological School at Pans, 
of which he was subsequently professor Among his numerous 
books may be mentioned studies on the inollusca and geology 
•of Sa\oy, the sign of the cross before Christianity, the putters of 
the .Mlobroges, and the prehistonc problem, while his work in 
learned penodicals was extensive 

.-^N exhibition of opucal, mathematical, and scientific instru- 
ments IS being held this week at the Mansion House, under the 
auspicesof the Worshipful Company of Si>ecUcle Makers, of which 
the L<ird Mayor, Lieut-Col H D Davies, M P , is the master 
The formal opening ceremony was performed on Monday after- 
noon, under the presidency of the Lord Mayor. The exhibits 
comprise a number of ancient as well as modern scientific 
instruments. Mr. Lewis Evans (of King's Langley) displays, 
mUr aha, seven astrolabes of the fourteenth to the seven- 
teenth centuries, and a large number of portable sun dials 
from JFngland, France, Germany, Italy, Ac , showing the 
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development of the various types from the fifteenth century to 
the present time. Among other exhibits are the maximum and 
minimum thermometers used by Captain Ron in hit various 
voyages round the world. The exhibition will be opened daily 
until Saturday inclusive, from two o’clock until nine, and a 
band will play every evening between five and eight o’clock. 

The announcement that Natural Settnee wnll cease at the 
close of the present year, will be received with regret by students 
of biological sciences in many parts of the world The period- 
ical has taken a high place among monthly reviews of scientific 
progress, and it will be widely missed The cessation of the 
journal could be prevented if some one with suflicient time and 
means will come forward to take over the responsibilities of the 
present editor, who announces that “ nil stock, appurtenances, 
and goodwill ” will be handed over to any scientific man who is 
prepared to take over the responsibility, and continue the journal 
as an independent organ. It is to be hoped that this oppor- 
tunity will not be missed, and that the journal will not be per 
muted to drop out of existence 

An interesting descnption of the electric railway on the Jung- 
frau, the first section of which was opened a few days ago, 
appears in the Eleitrman of September 23 and September 
30, and from it we derive the following particulars .—The 
existing Wengern Alp Railway — a rack and pinion railway 
driven by steam iocomolives — starts from Lauterbrunnen and 
ascends the Wengern Alp to the Little .Scheidegg (an elevation 
of 6770 feet above sca-ievel) from whence it descends on 
the other side of the mountain to Grindelwald The Jungfrau 
electric railway starts from the Little Scheidegg station of 
the Wengern Alp Railway and ascends the Jungfrau from 
the north side There will be seven stations in all— namely. 
Little Scheidegg, Eiger Glacier (7610 feel), Eiger Wand 
(9220 feet), Eismeer (10,360 feet), Jungfraujoch (11,210 
feet). Lift (13,430 feet). Summit of Jungfrau (13,670 feet) 
On the section of the line already opened there is only a 
distance of about 85 yards m tunnel, but from the Eiger Glacier 
onwards the railway will not touch the surface except at the 
stations Almost immediately after leaving the Little Scheidegg 
station the gradient is to per cent , and this is increased to 20 
per cent at about half way to the Eiger Glacier station. From 
this station the gradient increases to the maximum of 25 per 
cent, and the line enters the long tunnel, about 450 yards of 
which has been driven up to the present The remaining 
stations from Eiger Wand onwards will be built within the rock, 
and it IS intended to fit them with restaurants and sleeping 
accommodation for those passengers who may wish to break the 
journey From the Eiger Wand and Eisraecr stations there 
will be no egress on to the mountain, and tourists will merely be 
able to enjoy the view from windows or balconies, but ’from the 
Jungfraujoch station it will be possible to go out on to the 
Jungfraufirn and sledge over the perpetual snowfield to the 
Aletsch Glacier The Jungfrau line is one of the most interest 
mg applications of three phase transmission and distribution yet 
made. Water-power is mode use of in the valley to generate 
three phase current at 7000 volts, and this is transmitted by 
means of overhead wires to transformer stations at the Little 
Scheidegg and the Eiger Glacier, where it is transformed to 500 
volts by meansof stationary transformers. Not only is electrical 
energy employed for traction purposes but also for lighting, 
heating, and for working the rock-drills used m the tunnels The 
permanent way is built on the Strub rack system, and the 
locomotive truck geared to it carries two induction motors 
driven directly by the 500-volt three-phase current. The 
passenger cars, which are not pulled but pushed by the loco- 
motive, are built for forty passengers. It is estimated that the 
railway will be completed by 1904 
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It must now b« accepted as one of the established facts of 
medicine that in almost all outbreaks of human plague rats are 
affected by a similar disease both before and during the epi- 
demic In an article upon the plague in Calcutta, Dr. F. G. 
Clemow points out m the Lancet that the evidence that the two 
diseases are the same is of exactly the same character as that 
which has established the identity of human and bovine tuber- 
culosis, and there seems to be but little more reason for suspen- 
sion of judgment in the one case than in the other It may 
therefore be accepted that plague in man and plague in the rat 
are, as far as our present knowledge of the two diseases goes, 
one and the same disease Evidence has also been published 
that the disease may attack other animals than the rat, such as 
dogs, pigs, pigeons, and domestic fowls. Some interesting evi- 
dence pointing to the possibility that rats were the means of 
mtroducing the plague infection into Calcutta, is given by Dr 
Clembw Before the date of the first recognised case of plague 
in man, mtimation was received at the Health Office that a 
number of dead rats had been found in an office situated near 
the river , and a little later, other dead rats were found m a 
street close to and parallel with the river and in the warehouses 
of a shipping company near to the wharfs where ships unload 
The occurrence seems to have been so unusual as to have at once 
attracted attention, and the premises were cleansed and dis 
infected Some of these animals were examined at the muni 
cipal laboratory, and cultures of the plague bacillus were ob- 
tained from them Right from the beginning of the outbreak 
dead rats in large numbers have been found in various parts of 
Calcutta, but more jiarticularly in and near houses where cases 
of human plague had occurred 

Ik a report to the Administrator of St Vincent, dated Sep- 
tember 14, Mr 11 Powell, Curator of the Botanic Garden, 
Kingstown, gives some trustworthy meteorological statistics 
relating to the recent hurricane in that Colony He states that 
the barometer gave timely indication of the coming storm , at 
3h p m. on September 6 the corrected reading was 39 926 
inches, and at 3h pm on the loth the mercury had fallen to 
29 838 inches This reading caused alarm, and cautionary 
notices were issued to various centres for dissemination. At 
5h 5Sm, the next morning the reading was 29724 inches, and 
the wind was blowing in fitful gusts from N and N W At gh 
a m , the usual hour for recording observations, the reading was 
29 606 inches, and the wind was rushing from N, to W At 
loh a m the barometer had fallen to 29 539 inches, and the 
storm had commenced in earnest, the wind blowing from 
N N E and W , and increased in such force at Hh a m that the 
largest trees were uprooted Byiih 40m, the barometer had 
fallen to 28 509 inches, after which time there was almost a 
dead calm for about three-quarters of an hour. The ram gauge 
was emptied, and 4*94 inches were found to have fallen between 
gh a.m. and noon At about i2h 2Sm p.m. the wind suddenly 
commenced to blow from S , and increased in force every 
minute. Trees and houses which had withstood the first part 
of the hurricane were now hurled to the ground, the wind force 
far exceeding that of the forenoon ; this continued till about 
2h. 3ora. p.m , when the wind slackened considerably. During 
the lull between iih 40m. and I2h. 30m. the barometer 
remained steady at 28 509 inches, and then commenced to rise 
slowly, and afterwards rose as rapidly os it had previously 
fallen : at 3h pm., the usual recording hour, it had risen to 
*9‘S33 inches. Up to this time the ram had fallen m torrents, 
but the gauge had been overturned The total rainfall measured 
was over 9 mches m the twenty-four hours, and it was estimated 
that another 5 inches was lost by the upsetting of the gauge. 
Distant thunder and lightning were recorded at intervals durmg 
the morning and afternoon Persons living in St Vincent who 
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remember the “Great Hurricane” of August 11, 1831, state 
that the recent one was m every way far more destructive. 

Bv a decree dated August 30 last, the Belgian Governmem 
has separated the astronomical from the meteorological service 
(see Natorb, vol. Ivi. p. 183), each of these departments 
being placed under a responsible scientific director, while 
administrative duties, care of instruments, library, See., are to 
be under the control of an inspector The astronomical service 
IS placed under M. C Lagrange, and meteorology under M A. 
Lancaster, each of whom will submit a report quarterly to the 
Minister of the Interior upon the work of his particular 
department. 

The record of an active and useful life is contained in a 
memoir of Dr. T Sterry Hunt, F R S , by Mr J ames Douglas, 
read before the Amencan Philosophical Society in April last, 
and just published m separate form by ^fessIS MacCalla and 
Co., Philadelphia As a chemist Dr. Hunt wa-s prominent 
neatly half a Century ago, not only in the field of original in- 
vestigation, but as one of the first interpreters of the new 
chemistry then being taught by Gcrhnrdt As a geologist his 
work was almost confined to the crystalline and pal.coroic rocks, 
and he brought his chemical knowledge to bear upon the geo 
logical problems concerning their genesis Mr Douglns’'s- 
memoir contains a number of interesting notes The follow mg 
extract from a letter written by Hunt from Pans m 1855 is of 
interest in connection with the production and cost of aluminium 
at the present time — “I bring you some aluminium with a 
little note from Ste Claire Deville, the discoverer As for 
aluminium, it is still very rare ; iverliajss iixi lbs. have been 
made by Deville for the Emperor, who has defrayed from his. 
own purse the experiments Rousseau, the greatest fabricant of 
rare chemicals in France, sells it, however, at three and a-half 
cents a gram — the price of gold — and everybody buys specimens 
of It at that price, so that he can hardly supply the demand ” 
In Mr Douglas, Dr Hunt’s work has found an appreciative 
recorder 

Tki. British Mycological Society held a most successful 
meeting, under the auspices of the Dublin Naturalists' Field 
Club, at Dublin, from Septcmlier 19-24 Prof Johnson 
arranged a most interesting series of excursions to Houlh, 
Powerscourt, Brackenstown, Ballyarthur, The Woodlands, 
Lucan, and Dunran, and his labours were rewarded by moie 
than too species being added to the published list of Mr 
Greenwood Pim of “the fungi of the counties of Dublin and 
Wicklow ” Some rare fungi were collected, including Amant/a 
strobiUformts, Namoria erinacea, Polyporus I’Vyiinci: and 
Ilypocrta spUndens Interesting papers were read by the 
President, Dr C B Plowright, on “Notes and comments 
on the Agaricmeoe of Great Britain,” “A clover destroying 
Fungus,” “ Eriksson’s cereal rusts”, Mr H, Wager, on " \ 
parasitic fungus on Euglena”, Mr Greenwood Pmi, “Notes 
on new and rare moulds”; “ Dr MeWeeney, “Observations 
on two sclerotia occurring on the stems of potato” , and Mr 
Soppitt, “ Notes on rare Uredinere ” 

The Agricultural Gazette oj New South tt'ales for July con- 
tains an interesting account, by Mr J H Maiden, Government 
Botanist at Sydney, of a botanical exploration of Mount 
Kosciusko, the highest mountain in Australia, 7328 feet 
above the level of the sea. Even at midsummer (January 
1897) the temperature was only i 5“ above the freezing point 
at noon, and the climate of the mountain is not adapted for a 
sanatorium, as has been suggested, owing to the searching south- 
westerly winds. A list of the species gathered is given, the 
most largely represented orders being the Rununculacete, 
Leguminos.'e, Myrtacea;, Compositne, and Graminea:. There 
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U no mention m the list of any species of Saxilragacese or 
Primulacese, and only one each is recorded of Crauulacece and 
Gentianacese. 

In a " Note on Stokes’s Theorem,” Mr. A. G Webster con- 
tributes to the Proceedmgt of the American Academy of Arts 
and Sciences, xsxiii a very simple proof of the expressions 
for the components of the curl of a vector pomt-fiinction In 
■terms of orthogonal curvilinear coordinates, which he obtains 
without the laborious process of transformation from rectangular 

The Revue ginirate des Scientts has brought to light a 
new student of geometry m the form of Father Cyprien, of 
the Monastery of Mount Athos This monk, who turns out 
to have been formerly a well-known explorer, Prince C. 
Wiasemsky, contributes to the pages of the Revue an interesting 
note on what he calls the “ iransinscribed spheres " of regular 
polyhedra, vie spheres touching the edges of polyhedra, and 
•vanous relations between the radii of spheres tfansinscribcd to 
■the regular tetrahedron, cube, octohedron, dodecahedron, and 
dcosahedron are established 

Paor Orestk Murani contributes to the Rendetoteh del 
R Istituto Lombardo, xxxi, 4, some interesting observations on 
stationary Hertzian waves as studied with the use of a coherer 
The experiments were undertaken with a view of elucidating the 
phenomenon of multiple resonance indicated by the txperi 
ments of Sarasin and De la Rive, who by using resonators of 
different sizes had obtained indications of waves of different 
■lengths Instead of a resonator, Prof. Murani used a coherer, 
whose distance from the metallic reflector could be varied On 
the hypothesis that the waves given off by the oscillator were 
simple waves, it would be natural to extsect lhat the galvano- 
metric deviations due to the coherer should vanish at the nodes 
and become a maximum at the loops The actual observations, 
however, give no indications of such maxima and minima, thus 
favouring the view that the radiations emitted by the primary 
are not simple, but are composed of an infinity of waves of 
different periods 

The invention of the kinematograph has led to a large 
demand for films, and these of considerably greater length than 
was previously required We read in the Bntish Journal of 
Photography (September 23) that the Eastman Kodak Company 
of Rochester, New York, have contracted to manufacture three 
photographic films of a length of 50,000 feet each, t e <) miles 
826 yards 2 feet long. These films have been ordered by Mr. 
Dunn for use in a machine of the kinetoscope tyi>e, the 
“ Cellograph,” of which he is the inventor It is interesting to 
note the cost of such strips The Eastman Company, according 
to the same account, charges 10, OCX) dollars for each roll, making 
in all 30,000 dollars for 150,000 feet, or about 1000 dollars a 
■mile It IS possible now literally to take photographs by the 
mile 

Acataiogoe of the scientific works in the Royal Zoological 
Anthropological-Ethnographical Museum m Dresden has been 
prepared under the direction of Dr A B Meyer, and is pub 
Lshed by Messrs. R. Friedlander and Son, Berlin The works 
are arranged alphabetically according to authors, and system- 
atically in subjects. 

Hei mintholOgists Will welcome the contributions to the 
anatomy and histology of Nemertean worms, which Dr. 
Bohmig publishes In the current number of t\xQ Zeitsehri/lfur 
WtssenschaftUehe Zoelogie Two species are describ^ in 
detail , the one (StichMtemma griecense) discovered by Dr. 
Bohmig himself six years ago in a freshwater pond in the 
fcotanic gardens of Grat! and the o\\ict{GeoueinerttsehaUcophora), 
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found by Prof von Graff in one of the bot-houset of the tame 
gardens in 1879. The same number of the Zettechreft cfMiai.ea , , 
also a paper, by W Karawaiew, on the changes which th«- 
intemal organs of ants undergo during their roetaniorphoaU. 
The observations recorded were made on female larvae of 
Lasiut flavut, and are chiefly of a histological nature. 

A PAPER on induction coils, read by Mr. A. Apps before the 
Runtgen Society, and one by Dr. T MacIntyre on contopt 
breakers, appear in the Archives of the Roentgen Ray (vol Ui 
No i), together with a report of the discussions which took 
place upon them at the meeting at which they werp readL Un- 
stinted praise ts awarded to the excellent mechanical consttuc;tion 
and performance of British made instruments Thus, “The 
possessor of a good induction coil made by our leading instru- 
ment makers should cherish it as the violin-player cherishes bu 
Stradivarius or his Guarnerius ” Mr. T C. Porter gives an 
extended account of his tesearcbes on Rontgen rays, already 
briefly described by him in these columns , Mr Campbell 
.Swinton summarises some of his recent work , and Drs. Noins 
Wolfenden and F W Forbes-Koss describe the action of 
Rontgen rays upon the growth and activity of bacteria and 
micro-organisms 

The second edition of a “Catalogue of Scientific and Tech- 
nical Penodicals,” by Prof II Camngton Bolton, has just been 
published by the Smithsonian Institution The catalogue con- 
tains particulars concerning the principal independent periodicals 
of every branch of pure and applied science published m all 
countries from i6<55 to the present time. Medicine has been 
excluded from the list, but anatomy, physiology, and other 
branches of medical science have been admitted The period- 
icals are arranged m alphabetical order, and they number nearly 
nine thousand The date of publication of each volume of the 
journals entered in the catalogue is shown by means of chrono- 
logical tables, by the use of which it is possible to find the date 
of a given volume m a given senes, or the number of a volume 
when the date is known The periodicals are indexed according 
to subjects, as well as arranged alphabetically according to their 
titles The preparation of the volume (which runs into 1247 
pages) must have involved an immense amount of work, and 
men of science will be grateful to the Smithsonian Institution 
for the new edition of this useful bibliography of the scientific 

The following are among the forthcoming publications an- 
nounced by Mr WilhelmEngelmann (Leipzig) — “ Repetitonum 
der Zoologie,” by Karl Eckstein, second revised edition , “ Cata- 
logus llymenopteronim hucusque desciiptorum systematicus et 
syiionymicus," by C. G. de Dalla Torre, Volumen iv. Bracon- 
idae ; " Monographieen afnkanischer Pflanren Familien-und- 
Gatlungon,” edited by A Engler, 1 Moraceae (excl Bicus), 
prepared by A Engler ; ii Melastomataceae, prepared by 
E Gilg ; “Elemente der Mineralogie begrllndct,” by Carl 
Fnedrich Naumann Thirteenth completely revised edition by 
Ferdinand Zirkel, second part, completion of the workr “Kntik 
der wissenschaftlichen Erkenntnis Eine vorurteilsfreie Wehtm- 
Echauung,” by Dr. Heinnch von Schoeler , “ Grundrus der 
Psychologic,” by Prof Wilhelm Wundt, third revised edition J 
“Untersuchungen Uber Slrukturen,” by Prof O Butschli i 
“ Grundnss einer Cteschichte der Naturwissenschaflen,” by 
Friedrich Ilannemann, vol. ii , " Monographic der Turbel- 
larien,” by Ludwig von Graff, vol. ii. ; “ Handbuch der 
BIbtenbiologie,” founded upon Hermann Muller’s work, by 
Paul Knuth ; vol. ii. second part, Lobeliaceae bis Coniferae ( 
*‘ Die Vegetation der Erde Sammlung pflanzen-geographischer 
Monographieen,'’ edited by A. Engler and O Dnide, vol iii. 
Caucasus, l^ G. E. Radde, 
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Mt. Edward Arnold aiiRomnces:—" Lectures on Theoretic 
«ad Physical Chemistry," by G R Van 't Hoff, translated by 
Prof. R. A Lehfeldt ; “An Experimental Course of Chemistry 
for Agricultural Students,” by T S. Dymond ; " Elementary 
Ph3wical Chemistry,” by Ch Van Deventer, with an introduction 
tiy G. R. Van ’t Hoff, translated by Prof R A. Lehfeldt ; “ An 
illustrated Sc hool Geography,” by Dr. Andrew J Herbertson , 
aSd a new edition of ^‘Animal Life and Intelligence,” by Prof 
C,' Lloyd Morgan. — Messrs G. Bell and Sons’ list includes 
“lOomestic Hygiene,” by Dr. W A Williams — Messrs. J and 
A. Churchill’s announcements include “ A Synopsis of 
Surgery,” by R. F. Tobin ; and a new edition of Squire's 
“Companion to the British Pharmacopoeia ’’^Messrs. Harper 
and brothers' hst contains. “ A Thousand Days m the Arctic,” 
by F. G Jackson, i vols., illustrated. — Mr W Heinemann 
promBes “ A View of the World in 1900," a new geographical 
series, ledited by H J Mackinder, in 13 vols (i) “Britain 
and the North Atlantic,” by the editor , (3) “ Scandinavia and 
the Arctic Ocean,” by Sir Clements R Markham, F R S. ; (3) 
“The Mediterranean and France,” by Elisde Keclus ; (4) 
<' Central Europe,” by Dr. Joseph Parlsch ; (5) “ Africa,” by 
Dr J ScQJl Rellie , (6) “ The Near East,” by D G Hogarth , 
<7) “The Russun Empire,” by Pnnce Kropotkin ; (8) “The 
Far East,” by Archibald Little , (9) “ India,” by Colonel Sir 
Thomas Holdich , (10) “Australasia and Antarctica,” by Dr. 
H O Forbes, (11) "North America," and (l3) “South 
America,” by American authorities — Messrs. Smith, Elder, and 
Co will puUish. A new edition, with additional plates, of 

Electric Movement m Ait and Water,” by Lord Armstrong, 
F.R.S 

Thb additions to the Zoological Society’s Gardens during the 
past week include a Green Monkey (Cercopuhtcui (.alUhtchu^) 
from West Africa, presented by Mr. Cecil Alden a Ring tailed 
Coati (hfasua ru/a) from South America, presented by Mr W 
C Way , SIX Spotted Tinamous (Nofhura maiulosa) from 
Buenos Ayres, presented by Mr. Ernest (iibson j two Cham 
eleons {Chamaleoit vulgaris) from North Africa, presented by 
Mr. W b IL Roscnbergi three young Lions {Ftlts leo, i i 9) 
from Africa, a Sumatran Rhinoceros 9 ) 

from Malacca, two Emus (Dromiius novte holtaiiJt<r), ten Cun- 
ningham's Skioks {Egertua cunntng/tamt), a Black and Yellow 
Cyclodus ( TiUqua nigro-lutea) from Australia, a Jardine’s 
Parrot (/boie/Aa/z/r gulielmi) from West Africa, a Red sided 
Eclectus (EiUctus peJoralis) from New Guinea, two Reticulated 
Pythons ( rertfuAr/ttj) from the East Indies, deposited ; 
a Common Sandpider {Tringoidcs hypoUucus), two Little Ringed 
Plovers U-Lgialitis iuroitua), European, purchased 


OUR ASTRONOMICAL COLUMN. 

The Large Sun spot — The spot on the solar disc which 
appeared on September 3 last at the eastern limb, and 
which, when on the central meridian (September 9), was the 
probable origin of the aurora and magnetic storm, has ogam 
(September 30) made its appearance on the eastern limb, having 
been of sufficient dimensions to lost a period of rotation of the 
sun The spot is accompanied by several others of smaller size, 
and Its umbra is divided into three semrate parti, which form 
objects of interesting observation Even In one day con- 
siaerablc changes have been noted to have taken place in the 
smaller s|)ots in its neighbourhood, although the large one has 
not shown any marked change It will be interesting to know 
whether another aurora and concurrent magnetic sUwm will be 
observed and recorded when the spot reaches the central 
meridian (which will take place on October 6), as was the case 
at Its last meridian passage. 

New Teaching Observatory for the Calivornian 
University.— We have received a circular fronJ the director 
(Mr A. O. Leuschnet) of the students’ observatory of the Unl- 
NO. 1510, VOL. 58] 


versity of California, from which we make the following brief 
summary. — The trustees of the “Phebe Hearst Architectural 
Plan for the University of California” have inaugurated an in- 
ternational competition to secure the most suitable plan for the 
erection of new buildings in place of the present ones on the 
University grounds at Berkeley. The buildings are to satisfy 
every need of a modem University of the highest rank Among 
these buildings will be an astronomical obMlrvatory especially 
adapted to the training of young men and women for tne pro- 
fession of astronomy in all its branches, and its et^uipraent will 
be such as best to serve the purposes of the highest instruction m 
all branches of astronomy, ft is slated that the new observatory 
IB not meant to conflict with the Lick Astronomical Department 
of the University, for there students are only admitted who are 
supposed to have shown a marked ability for observation and 
independent research, and who receive from the astronomers a 
higher inspiration, and are guided by them in their first in- 
vestigations in such special lines as can lie best carrieil on at the 
Lick Observatory While the main feature of the Berkeley 
department will be to give proper instruction to its students, the 
equipment of the observatory is proposed to be sufficiently com- 
plete to give ample opiiortunity for the higher work of research 
that the instructors and advanced students may be in a position to 
undertake. The object of the circular is, as the wnier mentions, 

“ to state in detail my ideas concerning the proposed new ob- 
servatory, and to seek the advice of men prominent in the 
science of astronomy and in astronomical instruction elsewhere ” 
That the observatory will be fully equipped and suitable for the 
work intended to be accomplished there will be little doubt, and 
the question of cost is evidently a minor detail, for the Trustees 
of the I’lan invite opinion and request “ suggestions irrespective 
of cost which . . will better adapt the new observatory for the 
purposes which it is to serve ” 

Some of the instruments siiggestetl are an equatonal refractor 
of an aperture not greater than 16 inches ; four smaller telescopes 
ranging from 6-10 inches aperture, one being a reflector , com- 
plete accessories for visual photographic, spectroscopic and 
photometric work , a 4 inch meridian circle, and four transit and 
zenith telescopes. The circular gives also details of the sizes of 
all the rooms for the instruments, laboratories, lectures, library, 
Ac , which It IS proposed to build 

Annual Repori of ihk Cambridgk Observatory. — 
In his report to the Observatory Syndicate, which covers a 
period twelve months ending May last, Sir Rnliert Ball states 
that the meridian instrument of the observatory has been de- 
voted especially to the perfection of a complete catalogue (which 
IS ready for the press), by re-observing stars of which a single 
observation had only been ublained It has also been employed 
m the determination of accurate places of a list of oceultatioii 
stars at (he request of Colonel Tupman The Northumberland 
equatorial hasWm occasionally used for examining fixed stars 
and planets, but is chiefly employed when visitors are 
admitted 

The work of the Newall telescope has been continued by 
Mr H F Newall on the same lines os m former years, namely, 
the victermination of the velocities of stars in the line of sight 
as measured photographically The stars chiefly used were 
those of the solar type In all in photographs of sixty minutes’ 
exposure each were obtained, giving material for the determin- 
ation of velocity of forty four stars 1 wenty of these stars were 
of magnitudes greater than 3 5, and are included in the I’otsdam 
ohscrvalions made in 1888-91 ; the remainder he between 
magnitudes 3 J and 4 o, and were fainter than could be sue 
cessfully dealt with at Pulsdam Of these plates eighty-three 
have Iteen measured once, and twenty twire 

The report further states I hat the new photographic telescope 
IS now finished at Sir Howard Grubb’s works, and that the 
building to house it has been practically completed 

ANNUAI PUBLICAIION Ot IHE OBsKRVAIORY OK RiO HE 
JanRIRO for 1898 — This yearly publication of the Astro- 
nomical Observatory of Rio de Janeiro is the fourteenth of the 
present senes, and will be found to contain a great deal of useful 
information in Rddllion to the ordinary data usually found in 
astronomical almanacs. There will be found tables for the re- 
duction of meteorological observations, and for calculating alti- 
tudes from barometric observations by the methods of Laplace, 
Bessel, Cruis, Weilenmann . meteorological observations for 
several towns, such as Rio de Janeiro, Santa Cruz, Ubetaba, 

I contained In Part vi , which also includes the magnetic de- 
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ments observed at Brazil by the Holland Commiision The last 
section IS devoted to some miscellaneous data, and contains, 
among other matters, tables for determining, rapidly and 
approximately, the elements of a tnangulation by the method 
projKised by Mr. Francis Galton. 


RECENT ADVANCES IN SCIENCE, AND 
THEIR BEARING ON MEDICINE AND 
SURGERY 

'THE honour of being invited to deliver the second Huxley 
Lecture has deeply moved me. How beautiful are these 
days of remembrance which have become a national custom of the 
English people ! How touching is this act of gratitude when 
the celebration is held at the very place wherein the genius of 
the man whom it commemorates was first guided towards us 
scientific development I We are filled not alone with admiration 
for the hero, but at the same time with grateful recognition of 
the institution which planted the seed of high achievement in 
the soul of the youthful student That you, gentlemen, should 
have entrusted to a stranger the task of giving these feelings 
expression seemed to me an act of such kindly sentiment, im- 
plymg such perfect confidence, that I at first hesitated to accept 
It. How am I to find in a strange tongue words which shall 
perfectly express my feelings ? flow shall I, in the presence of 
a circle of men who are j^ersonally unknown tome, but of whom 
many knew him who has passed away and had seen him at 
work, always find the right expression for that which I wish to say 
os well as a member of that circle itself could ? I dare not believe 
that I shall throughout succeed in this But if, in spite of all, 
I repress my scruples it is because 1 know how indulgently m> 
English colleagues will judge my often incomplete statements, 
ana how fully they are inclined to pardon deficiency in diction if 
they are convinced of the gixKl intentions of the lecturer 

1‘ROFEssoR Huxley’s Work 

1 may assume that such a task would not have been allotted 
to me had not those who imposed it known how deeply the feel 
mg of admiration for Huxley is rooted within me, had they not 
seen how fully I recognised the achievements of the dead master 
from his first epoch-making publications, and how greatly 1 
prized the personal friendship which he extended towards me. 
In truth, the lessons that I received from him in hts laboratory— 
a very modest one according to present conditions — and the in- 
troduction to hts work which 1 owe to him, form one of the 
pleasantest and most lasting recollections of my visit to Kensing 
ton The most competent witness of Huxley’s earliest period of 
development, Prof Foster, presented in the first of these lectures 
a picture of the rapidly increasing extension of the biological 
knowledge, which must have excited not only our admiration, 
but also the emulation of all who study medicine Upon me the 
duty IS incumbent of incorporating with this presentment the 
newer strides of knowledge and of stating their influence upon 
the art of healing. So great a task is this that it would ^ pre- 
sumptuous even to dare to attempt its accomplishment in a single 
lecture. I have decided, therefore, that I must confine myself 
to merely sketching the influence of biological discoveries upon 
medicine In this way also will the example of Huxley be most 
intelligible to us. I must here make a confession. When I tried 
to ascertain how much time would be required to deliver my 
lecture as I had prepared it, I found, to my regret, that its 
delivery would occupy nearly doulile the time assigned to me I 
had therefore to reduce it to about half of its original dimensions 
This could only be done by means of very heroic cuts, seriously 
damaging in more than one place my chain of ideas If, there- 
fore, you should find, gentlemen, that my transitions from one 
point to the other occasionally are of a somewhat sudden and 
Molent charai^pr, I trust you will bear with me and remember 
that, if you ajjlpild lake the trouble of reading my address after- 
wards, you ^1 be less shocked than yon may be to-day by my 
statements^hen they appear in print. 

W Thb Beginnings of Biology. 


Huxley himself, though trained in the practical school of 
Charing cross Hospital, won his special title to fame in the 
tlomain of biology As a matter of fact, at that lime even the 
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name of biology had not come into general use. It was only 
recently that the idea of life itself obtained its full significance. 
Even in the late middle ages it bad not sufficient strength to 
struggle through the veil of dogmatism into the lighL I am 
gla^o be able to-day for the second time to credit the English 
nation with the sernce of having made the first attempts to 
define the nature and character of life It was Francis Glisson, 
who, following expressly in the footsteps of Paracelsus, investi- 
gated the j^nctfium vitcc. If he could not elucidate the 
nature of life, he at least recognised its mam characteristic 
This is what he was the first to describe as “ irritability," the 
property on which the energy of livmg matter depends How 
great was the step from Paracelsus to Glisson, and— we may 
continue— from Glisson to Hunter I According to Paracelsus, 
life was the work of a specuil sfiritus, which set material sub- 
stance in acuon, like a machine , for Glisson, matter itself was 
the fntutptum energtttcum Unfortunately, he did not confine 
this dictum to living substances only, but applied it to substance 
in general, to all matter It was Hunter who first announced 
the specific nature of living matter as contrasted woth non-living, 
and he was led to place a matena vtia dtffuza at the head of 
his physiological and pathological views. According to the 
teachine of Hewson and Hunter, the blood supplied the plastic 
materials of physiology as well as the plasuc exudates of 
pathology. .Such was the basis of the new biological method, 
if one can apply such an expression to a stifi incomplete 
doctrine, in 1842, when Huxley was beginning his medical 
studies at Charing cross Hospital It would lead too far afielif 
were I to recount in this place how it happened that I mjself, 
like Huxley, was early weaned from the pernicious doctrines of 
humoral pathology. 

The Development of Bioiogy 
When Huxley himself left Channg-cross Hospital, in 1846, 
he had enjoyed a rich measure of instruction in anatomy and 
physiology Thus trained, he took the post of naval surgeon, 
and by the time that he returned, four years later, he had 
become a perfect zoologist and a keen sighted ethnologist 
How this was possible, any one will readily understand who 
knows from his own experience how great the value of personal^ 
observation is for the development of independent and un- 
prejudiced thought For a young man who, besides collecting 
a rich treasure of positive knowledge, has practised dissection 
and the exercise of a critical judgment, a long sea voyage and a 
peaceful sojourn among entirely new surroumlings afford an 
invaluable opportunity for original work and deep reflection 
Freed from the formalism of the schools, thrown upon the use 
of his own intellect, compelled to test each single object as. 
regards properties and history, he soon forgets the dogmas of 
the prevailing sjstem and becomes first a sceptic, and then an 
investigator. This change, which did not fail to affect Huxley, 
and through which arose that Huxley whom we commemorate 
to day, IS no unknown occurrence to one who is acquainted 
with the history, not only of knowledge, but also of scholars. 
We need only point to John Hunter and Darwin as closely- 
allied examples The path on which these men have achieved 
their triumphs is that which biology in general has trodden with 
ever widening strides since the end of last century — it is the 
path of genetic investigation We Germans point with pride to 
our countryman who ojiened up this road with full conviction 
of Its importtnce, and who directed towards it the eyes of the 
world — our poet pnnee Goethe. What he accomplished in 
particular from plants others of our fellow-countrymen achieved 
from animals- Wolf, Meckel, and our whole embryological 
school As Harvey, Haller, and Hunter had once done, so 
these men began alra with the study of the " ovulum,” but this 
very soon showed that the egg was itself or^nised, and that 
from It arose the whole series of organic developments. When 
Huxley, after his return, came to publish nis fundamental 
observations he found the history of the progressive trans- 
formations of the contents of the egg alreaay verified , for it 
was by now known that the egg was a cell, and that from it 
fresh cells, and from them organs, arose. The second of his 
three famous papers — that on the relationship between man and 
the animals next beneath him— limned in exemplary fashion the 
parallelism in the earliest development of all animal beings. 
But beyond this it stepped boldly across the border-hne which 
tradition and dogma had drawn between man and beast 
Huxley had no hesitation in fillmg the gaps which Darwin bod 
left in his argument, and in explaining that "in respect of 
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•abstuice and structure man and the lower animals are one ” 
Whatever opinion one may hold as to the origin of mankind, 
the conviction as to the fundamental correspondence of human 
organisation with that of animals is at present universally 
accepted 

Omnis Cellula e Cellula 
. The greatest difficulty in the advance of biology has 
been the natural tendency of its disciples to set the search after 
the unity of hfe in the forefront of their inquiries. Hence arose 
the doctrine of vital force, an assumption now discarded, but 
still revealing its influence from time to time in isolated errors 
No satisfactory progress can be made till the idea of highly- 
organised living things as units had been set aside , till it was 
recognised that they were in reality organisms, each constituent 
part of which had its specuil hfe Ultimate analysu of higher 
animals and plants brings us alike to the cell, and it is these 
tmgle parts, the cells, which are to be regarded as the factors of 
existence. The discovery of the development of complete 
beings from the ova of animals and the germ cells of plants has 
bridged the gap between isolated living cells and complete 
organisms, and has enabled the study of the former to be 
employed in elucidating the life of the latter In a medical 
school where the teaching is almost exclusively concerned with 
human beings this sentence should be writ large — “The 
organism is not an individual, but a social mechanism ” Two 
corollaries must also be stated — (l) that every living organism, 
like every organ and tissue, contains cells ; {2) that the cells 
are composed of organic chemical substances, which are not 
themselves alive The progress of truth in these matters 
was much retarded h^ that portion of Schwann’s cell theory 
which sought to establish the existence of free cell-formation, 
which really implied the revival of the old doctrine of 
spontaneous generation. This belief was gradually driven out 
of the domain of toology, but in connection with the formation 
of plastic exudates found a sanctuary in that of pathology. I 
myself a as taught the discontinuity of pathological growths — a 
view which would logically lead back to the origin of living 
from non living matter Rut enlightenment in this matter came 
to me. At the end of ray academical career I was acting os 
clinical assistant m the eye department of the Berlin Hospital, 
and I was struck by the fact that keratitis and corneal wounds 
healed without the appearance of plastic exudation, and I was 
thus led to study the process of inflammation m other non 
vascular structures, such as articular cartilages and the intimaof 
the larger vessels In no one of these cases was plastic exuda- 
tion found, but in all of them were changes in the tissue cells 
Turning next to vascular organs, and in particular those which 
are the common seats of exudation processes, I succeeded in 
demonstrating that the presence of cells in inflammatory exudates 
was not the result of exudation, but of multiplication of pre- 
existing cells. Extending this to the growth in thickness of the 
long bones — which was ascribed by Duhamel to organisation of 
a nutricious juice exuded by the periosteal vessels— I was thus 
eventually able to extend the biological doctrine of amtus cellula 
e cellula to pathological processes as well ; every new formation 
presupposing a matnx or tissue from which its cells arise and 
the stamp of which they bear 

Heredity. 

Herein also lies the key to the mystery of heredity The 
humoral theory attributed this to the blood, and based the most 
fantastic ideas upon this hypothesis; we know now that the cells 
are the factors of the inhented properties, the sources of the 
germs of new tissues and the motive power of vital action It 
must not, however, be supposed that all the problems of heredity 
have thus been.solt ed Thus, for instance, a general explanation 
of theromorphism, or the appearance of variations recalling the 
lower anlinals, is still to be found. Each case must be studied 
on Its merits, and an endeavour made to discover whether it 
arose by auvlsm or by hereditary transmission of an acquired 
condition. As to the occurrence of the latter mode of origin, 
I can express myself posiUvely. Equally difficult is the question 
of hereditary diseases ; this is now generally assumed to depend 
on the transmission of a predisposiUon which is present, though 
not recognisable, in the earliest cells, being drived from the 
paternal or maternal tissues But the most ehrtiorately con- 
structed doctrines as to the hereditariness of a given dfMrder 
may break down before the discovery of an actual cauea vtva 
A notable example of this is found in the case of leprosy, the 
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transmission of which by inhentance was at one time so firmly 
believed in that thirty years ago a law was nearly passed in 
Norway forbidding the marriage of members of leprous families 
I myself, however, found that a certain number of cases at any 
rate did not arise m this way, and my results were confirmed by 
the discovery of the leprous bacillus by Armauer Hansen. In a 
moment the hereditary theory of the disease was overthrown 
and the old view of its acquirement by contagion restored 
Precisely the same happened a few decades earlier with 
regard to favus and scabies Another instructive condition is 
that known as Heterotopia in which fragments of tissues or 
organs are found dwelling in a situation other than that which 
IS normal to them This is particularly the case with certain 
glands, such as the thyroid and suprarenal, but is also known 
with cartilage, teeth, and the various constituents of dermoids 
It no doubt occurs by jirocess of transplantation, the misplaced 
tissues developing no new pr^rties, but merely preserving their 
normal powers of growth The attempt to generalise from this 
fact and to attribute alt tumour formation to this cause carries 
the idea beyond its proper scientific limits 

With regard to the subject of parasitism, the progress ot 
scientific observation was retarded for centunea by the pre 
valence of the assumption made by Paracelsus that disease in 
general was to be regarded ns a parasite Pushed to iLs logical 
conclusion, this view would imply that each independent living 
part of the organism would act as a parasite relatively to the 
others. The true conception of a parasite implies its harmfulness 
to Its host. The larger animal parasites have been longest 
known, but it is not so many years since their life-history has 
been completely ascertained and the nature of their cysts 
explained, while an alternation of generations has been dis- 
covered m those which are apparently sexless. Very much 
more recent is the detection of the parasitic protozoa, by which 
the occurrence of the tropical fevers may be explained As yet 
we have not complete knowledge as to their hfe-hisiory, but we 
hold the end oi the chain by which this knowledge can be 
attained The iltle of the infectious diseases are, however, the 
work of the minutest kind of jiarasiiic plants, bacteria, the 
scientific study of which may be said to date from Pasteur’s 
immortal researches upon putrefaction and fermentation The 
observation of microbes under exact expenmcntal conditions, 
and the chemical investigation of ihcir products opened up the 
modern field of bacteriology, a science among the early triumphs 
of which were the dtscovencs of the liacilh of tubercle and 
Asiatic cholera by Robert Koch In connection with this 
subject, three important landmarks require comment. One is 
the necessity for distinguishing between the cause and the 
essential nature of infectious diseases, the latter of which is 
determined by the reaction of the tissues and organs to microbes 
Secondly, there is the relation between the smaller parasites and 
the diseases determined by them This may be summed up in 
the general word (introduced by Prof Virchow himselO “ mfec 
tion.” But to assume that all infections result from the action 
of bacteria is to go beyond the domain of present knowledge, 
and probably to retard further progress The third point is the 
question as to the mode of action of infection It is only the 
larger parasites w hose mam effect is the devouring of parts of 
their hosts; the smaller act mainly by the secretion of virulent 
poisons The recognition of this latter fact has led to the 
brilliant work of Lister on the one hand, and to the introduction 
of serum therapeutics on the other 

ANllSEPnC SURi'.ERV 

It would be carrying coals to Newcastle were I to sketch in 
London the beneficial effects which the application of methods 
of cleanliness has exercised upon surgical practice In ihe city 
wherein the man still hves and works who, by devising this 
treatment, has introduced the greatest and most beneficent 
reform that the practical branches of medical science have ever 
known, every one is aware that Ixird Lister, on the strength of 
his original reasomng, arrived at practical results which the new 
theory of fermenutive and septic processes fully confirmed, 
^forr any one had succeeded m demonstrating by exact 
methods the microbes which are active in different diseases. 
Lister had learnt, m a truly prophetic revelation, the means by 
which protection gainst the action of putrefactive organisms 
can be attained. The opening up of further regions of clinical 
medicine to the knife of the surgeon and a perfect revolution in 
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the batis of therapeutici have been the consequence Lord 
Lister, whom I am proud to be able to greet ai an old friend, m 
already and always will be reckoned amongst the greatest bene- 
factors of the human race Mav he long be spared to remain at 
the head of the movement which he called into existence. 

Artificial Immunisation 

It remains for me to say a word concerning the other great 
problem, the solution of which the whole world Is awaiting with 
anxious impatience I refer to the problem of immunity and Its 
practical corollary, artificial immunisation It has already 
happened once that an Englishman has succeeded In applying 
this to the definite destruction of at least one of the most deadly 
infectious diseases. Jenner’s noble discovery has stood its trial 
as successlully, except in popular fancy, as he hoped. Vaccine 
19 in all hands ; vaccination is, with the aid of Governments, 
spreading continually Pasteur also laboured with determin 
ation ; others have followed him, and the new doctrine of anti- 
toxins IS continually acquiring more adherents But it has not 
yet emerged from the c mfllct of opinions, and still less is the 
secret of immunity itself revealed Wc must become well ac 
customed to the thought that only the next century can bnng 
light and certainty on this point Prof Virchow, having re 
ferred with pride to the influence of cellular pathology in mMern 
treatment, entailing, as it does, the principle of destroying the 
focus of disease by early operation, concluded his lecture m these 
words — May the Medical School of Chartng-cross Hospital 
continue upon the newly-opened path with zeal and good fortune 
But may us students at the mme time never forget that neither 
the nhysiaan nor the natunslist dares to dispense with a cool 
head and a calm spirit, with practical observation and critical 
judgment 


CHEMISTRY AT THE BRITISH 
ASSOC/A TION 
A LTHOUGH no ejxxih-making discoveries can be recorded 
^ amongst the contributuins to the Chemical Section this 
year, the work of the Section was full of interest and attraction 
A very wide range of subjects was included in the programme, 
and the presence of many past presidents of the Section added 
very considerably to the success of the meeting The announce 
ment of the discovery of two new elements, Motuum and 
Xtnon, must constitute a record fur the first two days of the 
meeting, although new elements, especially amongst the rarer 
earths and gases, hardly excite the interest that similar du- 
coveries did some years back Monium is described m Sir 
William Crookes’ address. It is an added element culled 
“from the « aste heaps of the mineral elements," characterised 
by a group of distinctive lines in the ultra violet end of the 
spectrum, and having an atomic weight of about 1 18, between 
those accepted for yttrium and lanthanum rrapcctively. 
" Xenon ’’ was described by Prof Ramsay and Dr Travers in 
their paper on “The extraction from air of the companions of 
Argon and on Neon " It accompanies krypton and metargon 
in the last fractions of liquefied argon, and is easily separated 
from the latter on account of its higher boiling point. It re- 
mains behind after the other two ga-scs have evaporated, and is 
the heaviest of the three gases Xenon, “the stranger," shows 
an analogous spectrum to argon, but differing entirely in 
the position of the lines With the ordinary discharge 
the gas shows three lines m the red, and about five very bnlliant 
lines in the blue , while with the jar and spaik gap these lines 
disappear, and are replaced by four brilliant lines in the green, 
intermediate In position between the two groujis of argon lines. 
The remainder of the paper dealt with the successful issue of 
the search for “an undiscovered gas ’’ — the subject of Prof. 
Ramsay’s presidential address to the Section at Toronto ‘This 
gas should have an atomic weight higher than that of helium by 
about 16 units, and lower than that of argon by about 20 The 
determination of the atomic weight of neon gave the l^re 19*2 ; 
It would therefore follow fluorine, and precede sodium in the 
periodic table. Like argon and helium it is monatomic ; it 
IS present tn the air in the proportion of about 1 part in 40,000. 
Prof. Emerson Reynolds addea a note on the position of helium, 
argon, krypton and neon in his diagrammatic representation of 
the relations of the elements, and pointed out that their atomic 
weights as yet determined were well in accord with his repre- 
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sentation o< the periodic law. Amongst other papers on 
Inoixpmic chemistry. Prof. F. Clowes gave an account of his 
work on the action of munesium on eupne sulphate solu- 
tions, under the title of “ Eouivalent replacement of metals.” 
The reaction was studied with both hot and cold solntioiis, 
and under various conditions of concentration. In alt cases 
cuprous oxide is formed, and hydrogen It evolved side by 
side with the deposition of the copjjer. This evolution of 
hydrogen is attributed in port, but not wholly, to the pre- 
sence of free sulphuric acid formed by hytirolysis of the 
cupric sulphate and accompanied by the separation of a 
basic salt. Prof. Hodgkinson and Ml Coote, in a pap«f 
on “Alkaline chlorates and sulphates of the heavy metals,” 
pointed out that many solid sulphates, whether containing water 
of crystallisation or anhydrous, give off chlorine in addition to 
oxygen when gently heated with potassium or sodium chlorate 
A residue of the alkaline sulphate and chloride and the oxide 
and chloride of the metal is left behind The evolution of 
chlonne and oxygen occurs at temperatures very little above 
too” C Mr R G Durrant described a series of “ Green 
cobaltic compounds’’ he had obtained by oxidising potassium 
cobaltous oxalate with hydrogen peroxide ( similar results follow 
the oxidation of cobaltous salts in presence of glycollates, 
citrates, malates, lactates or succinates of the alkali metals. 

In another branch of the science, physical chemistry. Prof. 
Sydney Young contributed a most lucid and interesting account 
of his researches on the “Thermal properties of gases and 
liquids ’’ The subject is one which has engaged Prof Young’s 
attention for the past eleven years, and his Mscriptive sununary 
of his labours was therefore receivetl with special interest One 
chief aim of these investigations has been to ascertain whether 
the generalisations of Van der Waals regarding the relations of 
pressure, temperature and volume for both ga-ses and liquids, 
are really true, and if not, whether the observed deviations would 
throw any light on the modifications which must be made in 
Van der Waals’s fundamental formula in order to bnng it 
into accurate agreement with the experimentally determined 
isothermals for liquids and gases Tne vapour pressures and 
specific volumes of a numl^r of substances were therefore 
determined, both as liquid and as saturated vapour, from low 
temperatures to their critical points Twenty-six substances 
have been examined altogether, mclmiing parafhns, benzene and 
Its haloid derivatives, esters, alcohols and acetic acid, and the 
data obtained allow of a simple classification in respect to their 
physical constants Amongst other points of interest the results 
show that the molecules of the alcohols at moderate temperatures 
are polymerised in the liquid, but not in the gaseous state, 
whilst there is polymerisation in both states in the case of acetic 
acid , also, that the molecules of the alcohols and acetic acid 
appear to be polymerised to a considerable extent at the critical 
point Prof Young ,dso described his methods for the determina- 
tion of the critical constants and of the specific volumes of both 
liquid and saturated vajvour Ample proof was obtained 
in the course of these investigations that the views of 
Andrews regarding the bcliaviour of a substance in the neigh- 
bourhood of the critical point are coirect, and also that the 
vapour pressure of a pure substance is quite independent of the 
relative volumes of liquid and vapour The method of fractional 
distillation of liquids adopted for the prejiaration of pure sub- 
stances was described, and the apparatus was exhibited at work ; 
It has thus been found quite feasible to separate perfectly pure 
normal and iso pentane from American petroleum The Earl of 
Berkeley described the methods he has adopted for the more 
exact determination of the densities of crystals, m which special 
precautions are taken to eliminate errors in the measurement of 
temperature, volume and mass, occlusion of mother liquor, and 
absorption of moisture The determinations recorded were 
made in carbon tetrachloride, a maximum divergence of oxH 
per cent being shown as the result of four determinalidns of the 
density of potassium carbonate crystals. U nder the head of phys- 
ical chemistry the joint-meeting with Section A on the “ Results 
of the recent Eclipse expeditions,” hat been referred to m con- 
nection with the doings of the Phyiieal Section. The modem 
photographic plate at a sensitive medium for the recording of 
chemical action was the subject of several interesting communi- 
cations, notably that of Dr W. J. Roasetl on action 

exerted by certain metals and other organic substances on a 
pbotceraphic plate ’’ Some account of these researches has 
already been given in Naturr. Dr, Russell showed a teiiea 
of slides illustrating the action of piintct’s ink, wood, dry 
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cojjfll varnuh, turpentine, drying oils, essential oils and metals 
on a photographic plate, in the dark, and detailed hia method of 
expenment Actual contact is not necessary to obtain the 
action ; it takes place also at a distance The time required is 
dependent upon the temperature , in the earlier experiments 
It required a week to produce a developable image, but by 
raising the temperature to 55“ C considerable action was 
recorded in five minutes. Sheets of gelatine, celluloid, gutta- 
{^rcha and collodion do not hinder the action, when placed as 
screens between the active surface and the plate Hydrogen 
peroxide is regarded by Dr. Russell as most probably the 
active agent in all these actions, but further experiments are in 
progress to decide this more definitely In a complementary 
paper by Mr C H Bolhamley, on “ The action of certain 
substances on the undeveloped photographic image,” evidence 
was adduced to show that printer’s ink can after a time act on a 
photographic plate and destroy the “ latent image " The 
vapour of hydrogen peroxide and turpentine have the same 
effect. Whereas, therefore, hydrogen peroxide acting for a 
short time or in small quantity produces a developable 
image, by mote prolonged action or in a more concentrated 
form It acts as an oxidiser and destroys the linage Probably 
both actions take place simultaneously, and the result at any 
gnen iiutance depends on their relative rates Prof Percy 
Frankland contnlnited an additional photographic action — that 
of bacteria By placing gelatine cultures of Bcutllus lolt com- 
munis and of Protius vul^ans, either in juxtaposition or at a 
distance of half an inch from a photographic plate, definite 
developable images were obtained The action is stopped by 
glass or mica, and is therefore not due to radiation, but to the 
evolution of some volatile matter which reacts with the plate 
Bacterial growths which ate luminous in the dark (Photo 
bacterium phosphorescent) have a still greater action The | 
investigation is to be extended to other organic structures 
vegetable and animal, living and dead Amongst these 
contributions may be included an account by Dr J 11 
(iladstone and Mr Hibbert of their further work on “The 
absorption of the Rontgen rays by chemical compounds,” which 
dealt chiefly with their attempts to perfect quantitative methods 
of estimating the comparative densities of their radiographs 
Mr, Hibbert also described an instrument he had devised for 
ascertaining the relative grades of the Rontgen rays 
Applied chemistry received attention under various headings 
Special local interest naturally centred in Dr J Gordon Paiker’s 
paper on “ Recent advances in the tanning industry,” in which the 
lack of scientific methods amongst the tanners of this country 
was sternly criticised Dr. Parker referred to the employment 
of extracts in tanning as a marked advance which hiid also 
brought about iiqpros ed methods of estimating the tanning value 
of the materials employed in the industry, but bateing and 
“ puenng ” of hides by means of dog and hen excrement was stig- 
matised as a standing disgrace to the leather trade Amencan 
and continental tanners appear to be far ahead of their English 
brethren in respect to the extraction of tanning materials in the 
tanyard The cold extraction processes employed here mean 
loss and waste Analyses of over 300 samples of so-called wo-ste- 
spent tan from forty tanyards in Great Bntain having shown an 
average of over 9 per cent of available tannic acid With 
saloma alone this represents a loss of i4 \y 41/ a ton, about 
500,000/ annually. In Germany and America warm extraction, 
which means practically complete extraction, has proved suc- 
cessful The fear of darker colour in leather from the use of 
warm extracts is much exaggerated ; as the temperature of ex- 
tracting IS raised, more colounng matter is dissolved, but it is 
difficultly soluble, and much of if is re-deposited on cooling. 
Mr. Vernon llarcourt exhibited and described his new “ 10- 
candle pentane lamp,” which was most favourably commented 
on by Prof. Vernon Boys as a standard of light Mr Vernon 
Harcourt pointed out the advantages of a to or 16 candle standard 
for testing illuminating gas, over that now employed, and also 
the need of a large but compact standard flame The burner is 
supphed with a mixture of air and gaseous pentane from a 
reservoir placed on a bracket at the top of the lamp As this 
mixture foils down a siphon tube connecting the reservoir and 
the lamp, fresh air enters the former, which is provided with 
cross partitions, causing the air to travel backwards and for- 
wards over the surface of the penune and to tttik with a pro- 
portion of pentane, which varies in amount with the external 
temperature. The arrangement of the lamp is such, however, 
that the variation in the proportion of pentane does not affect 
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the output of light. There is a casing round the burner with a 
conical top which steadies the flame, the upper part of which is 
drawn together in a long brass chimney which cuts off the light 
of this part of the flame. The lamp is so constructed that a 
cool air current issues through the middle of the argand burner, 
which thus gives a steady flame 60-70 mm high, having an 
illuminating value of rather more th-an ten candles By adjust- 
ing the tul^ which receives the top of the flame at a height of 
47 mni , the light shed horirontally is reduced to exactly 
ten candles Comparisons made between four different 
lamps showed concordant resulu, their values being also 
in accord with the one candle jientane standard Prof, 
Emerson Reynolds's experiment, illustrating “ The effect 
on the acetylene flame of varying proportions of carbon 
dioxide in the gas,” was of considerable interest. The experi- 
ment had arisen from a chance observation by Mr Goodwin 
that expired air when mixed with acetylene appeared to increase 
the luminosity of the .icetylene flame, and also to decrease the 
tendency to deposit carbon in the burners More careful study 
had shown that 5-8 per cent of carbon dioxide in the gas 
decreased the smokiness of the flame, and especially prevented 
the clogging of the burners The increase in illuminating power 
was certainly not marked, but the mixture containing 5 per 
cent of carbon dioxide gave as much light as the acetylene 
Itself, and therefore there is a gam to this extent per volume of 
acetylene burned The action of the carbon dioxide was 
regarded as probably due to its exerting some oxidising effect 
Agricultural chemistry was dealt with in the report of the 
Committee on the Caihohyd rates of Cereal Straws, and by Dr 
Luxnioorc, who described a scheme of analysis for Dorsetshire 
soils, which is to be carried out with the view of obtaining a 
general knowledge of the soils of the county Dr Armstrong 
also contributed a preliminary rejiort of the Committee establishetl 
last year for the promotion of agricullurt Dr Gladstone’s 
report on the “Teaching of Kicnce in elementary schools” was 
followed by an interesting discussion, and Dr .\tmstrung gave 
a suggestiie .account of methods he had adopted for training 
children in methods of original inquiry under the title of 
“Juvenile research” Reports were submitted by the seve-ral 
committees of the Section, which will be published in t thnso in 
the Tt ansuettons (%( the Association Amongst these, those on 
the action of light upon dyed colours, on isometic naphthalene 
derivatives, on the wave length tables of the spectra of the 
elements, on the bibliography of spectroscopy, and on the 
electrolytic methods of quantitative analysis were a continuation 
of previous work Two new Committees were formed, one to in- 
vestigate the relation between the absorption sjiectra and consti- 
tution of organic substances, and the other on the chemical and 
bacterial examination of water and sewage, especially in 
reference to establishing a uniform method for recording results. 
The sewage problem was also treated of by Dr Ricfeai, in a 
paper on “ Standards of purity for sewage effluents ” 

Organic chemistry received a fair share of attention, several 
papers of importance and interest being read Prof Noeiling, 
ofMulhausen, described a new series of colours he had obtain^ 
from amidated aromatic amidines, the first series of amidine 
colours prepared Ur Laurie and Mr. Strange showed the results 
they have obtained in studying the cooling curves of fatty acids 
The curve, which is very characteristic for pure fatty acids, such 
as palmitic and stearic, shows a marked change if I per cent, 
of another fatty acid is present, and when a larger proportion 
of the second acid is introduced a second latent heat ^iint is 
developed, the curve showiim a jItfC ontinuHy below the solidify- 
ing point of the mixture. 'u||^Kves given by these mixtures 
indicate a reproduction of ^fflSenomena observed by Prof 
Roberts-Austen 111 the case o&jHRain alloys. Messrs henton 
and Jackson showed that the^traation of polyhydric alcohols 
in presence of ferrous iron proceeds on analogous lines to that 
of tartaric acid, “ glycerosc,’' the mixture of glyceraldchyde and 
dihydroxy-acetone being formed from glycerol , whilst Dr. 
Morrell and Mr. Crofts recorded a corresponding result on the 
oxidation of glucose, the alcohol group next to the aldehyde 
group being oxidised The contnbutions in this branch of 
cbemistry are usually too technical to interest many of the 
followers of the Association, but this year all organic chemists 
felt a special debt of gratitude to the President of the Section, 
Prof Japp, not only for the value of his address to them, but 
also for the manner in wjiich he had placed the methods and 
limitatione of modem organic chemistry before a fat wider field 
of scientific workers. 
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GEOLOGY AT THE BRITISH ASSOCIATION. 
CO far as Section C was concerned, the Bristol meeting of the 
British Association was decidedly successful The attend- 
ance at the sectional meetings was above the average, and the 
interest well sustained, a larger proportion than usual of the 
papers and reports being of a character to give nse to discussions 
on broad general principles, for which these occasions are pre- 
eminently adapted 

In some cases these discussions were curtailed from lack of 
time, and there was a little discontent among the more steadfast 
adherents to the indoor work of the meeting that the whole of 
the papers should have been crowded into four days, and the 
Saturday and Wednesday half-day sessions dispensed with But 
in a region so rich in geological interest it was desirable that 
every opportunity for outdoor investigation should be given to 
the members of the Section, especially as the weather during the 
meeting was singularly favourable for field-work The popu 
larity of the short afternoon excursions arranged for Friday, 
Monday and Tuesday, under the leadership of Prof C Lloyd 
Morgan and Mr T1 Pentecost, to classical sections in the 
vicinity of Bristol, proved that to the visiting geologists the 
chance of inspecting the best exposures under competent 
guidance was at least of equal importance to the indoor pro- 
ccetlings These afternoon excursions have, during the last 
three or four years, become an important feature m the arrange- 
ments of the Section, and though it has been sometimes objected 
that they are detrimental to the attendance indoors during the 
later stages of the daily session, it is doubtful whether such be 
really the case The difficulty of holding together an audience 
of notable dimensions when the sitting of the Section is pro- 
longed late into the afternoon was fell at these meetings long 
before the institution of the short excursions 

The papers and reports submitted to the Section are too 
numerous for adequate mention, and special reference can only 
be made here to such as possessed wide interest or led to much 
debate As frequently happens, some of the papers containing 
the most solid and ori^nal work attracted the least discussion 

At the opening day of the sectional meeting after the 
presidential address. Prof C Lloyd Morgan gave a clear 
general account of the more interesting features of the local 
geology, dealing especially with the places to he visited during 
excursions The lantern slides by which this address was 
illustrated were unfortunately almost invisible owing to the 
insufficient darkening of the room 

Mr F Wethered followed with a paper on “The building 
of the Clifton rocks,” in which he contended for the im 
portance of certain micro organisms in the formation of the 
local limestones. These “incrusting organisms,” along with 
other forms which he described, all hitherto usually held to be 
of inorganic origin, are regarded by Mr Wethered as organic 
growths, to which in some cases the structure of the limestone is 
due ; and these he considers to be serviceable aids m identifying 
the strata. At a later session Mr Wethered brought forward a 
second pajier on “ The work of incrusting organisms in the 
formation of limestone," in which he urged the claims of 
t.irvanclla and allied forms in the production of the oolitic 
structure in Jurassic rocks Both papers were illustrated by 
beautiful lantern slides of rock slices pre^iarcd by the author 
These papers gave nse to lively discussions, m which by some 
speakers the or^nic origin of some of the structures was strenu- 
ously denied , in his able reply, Mr Wclbered claimed that 
a thorough investigation of his slides by a committee of experts 
would convert the partial recqailipn which his views had already 
won into a thorough going aeSflkee of all his conclusions 

Mr A Sirahan brought beiUflbe meeting an account of the 
results of the revision of thiJipulh Wales Coal field by the 
Geological Survey, showing the great advances which have been 
made in our knowledge of the structure of this important area, 
and the methods adopted for representing the new information 
uixin the maps 

In a paper on “The compamtive action of sub aerial and 
submarine agents in rock decomposition,” Mr T. H Holland, of 
the Geological Survey of India, drew attention to the wide- 
reaching difference between the manner of decomposition of the 
crysialline and igneous rtxks in Southern India and in Europe, 
especially in the dwree of hydration of the minerals. TTiis 
difference, he thought, might be due to the absence of sub- 
marmf' action in the central portion of Southern India during the 
JMwr Ideological periods, so that the rocks have been affected 
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only by sub-aenal weathering, and deeper portions of the earth’s 
crust have, by long denudation, been exposed at the surface 
than in Europe 

Fnday’s session was opened by a suggestive discourse by 
Prof O. C Marsh, on “The comparative value of different 
kinds of fossils in determining geological age," in which the 
claims of the vertebrates, wherever they existed, were pressed as 
being the best for the purpose As a side-issue, Prof. Marsh drew 
renewed attention to the Jurassic affinities of the English Wealden 
fauna, so that his paper provided almost unlimited scope for 
discussion Most of the speakers on the subject, while acknow - 
ledging that the main point of Prof Marsh's contention might be 
theoretically correct, dwelt upon the practical difficulties to the 
field-geologist in the collection and determination of vertebrate 
remains, and urged that this must prevent these fossils being 
used for ronal purimses except m rare instances Another 
paper which provoked an interesting discussion was that of 
Prof. J F Blake, on “ Aggregate deposits and their relation to 
rones” The author proposes the term “aggregate deposits” 
for strata in which fossils characterismg more than one rone 
occur together in the same rock band He considers that in 
such deposits the fossils do not lie m their natural position, but 
have lieen swept together tumultuously by strong currents In 
the delMte on this paper, while general approval of the term 
“ aggregate ” was expressed, there was much difference of 
opinion as to the manner in which such deposits had accu 
mutated, and it was suggested that Prof Blake had included 
strata of iliverse origin in his proposed classification. 

The two papers contributed by Mr T Groom, on “ The agj. 
and geological structure of the Malvern and Abberley Ranges,” 
were good examples of careful stratigraphical investigation, and 
j were well received Mr Groom's conclusions are that the 
I Malvern axis was not an island in Cambrian and Silunan seas ns 
I generally supposed, but that it was elevated chiefly by l^per 
Pakenzoic crustal movements and its folds belong to the Great 
Hcrcynian system formed towards the close of the Carboniferous 
Periotl At the same session Mr E (,reenly announced the 
discovery of Arenig shales beneath the Carboniferous rocks ne.ar 
the Menai Bridge, and in another paper described a clear case 
of iKiuidcr uplift at Llandegfan, Menai Straits, where a tram of 
blocks has been raised about 300 feet in the distance of one mile 
Mr Greenly also called attention to the impending destruction 
by quarrying operations of the most important portion of the 
drift seciiuii of Moel Tryfaen, and his suggestion that a com 
mittce should be apjiointed for the purpose of securing, while 
there was yet lime, photographic and other records of this cele- 
brated section was at once acted upon, and a small grant was 
obtained to cover the expenses 

In hts paper on “ The age and origin of the granite ot 
Dartmoor, and its relations to the adjominjf strata,” Mr A 
Suniervail put forward the view that the intrusion of ihe granite 
m question took place after the folding of the Lower Culm 
strata, but before the Upper Culm series was deposited In 
the discussion, while the importance of Mr Somervatl's Con 
elusions was acknowledged, ihe speakers generally expressed 
themselves unable to form an opinion until the fuller details 
of the sections on which the author based his views should be 
published 

The first paper taken on Monday was that of Mr. R 
Flliertdge, on “The relation and extension of the Franco 
Belgian Coal-field to that of Kent and Somerset.” Aftei 
reviewing the history of the discovery of coal at the Dover 
boring, where it is expected that the Coal Measures will shortly 
be reached by the shafts now being sunk, Mr Etheridge pro- 
ceeded to discuss the general licanng of this discovery and the 
probable extension of the southern coal fields under the Secondary 
rocks A new section recently obtained by a deep exploratory 
bonng at Brabourne, near Ashford, was then described, where 
after passing through Lower Greensand, Wealden, rortlandian. 
Kimendge Clay, Corallian, Oxford Clay, Lower Oolites, and 
Middle and Lower Lias, red conglomerates believed by the 
author to be Old Red Sandstone have been encountered at a depth 
of 1875 feet from the surface The Jutasstc strata in this section 
are about 450 feet thicker than at Dover In the discussion on 
this important paper. Prof Boyd Dawkins and Mr W Whitaker 
both expressed doubts whether the Old Red Sandstone age of the 
lowest portion of the Brabourne section could be conkdered 
sufficiently established ; and the former speaker stated that he 
fully expected some of the Kentish bonnes would draw blank, 
but others would succeed, and all would supply valuable in- 
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formation. Sir John Evani called attention to the fact that in 
one section in wigiiim, where the Paleozoic strata were ex- 
tremely folded, Coal Measures'had been met with beneath a 
wedn of Old Red Sandstone Mr El. Wethered suggested that 
the Coal Measures showed a tendency to liecome less and leu 
productive when traced eastward from the South Wales basin ( 
and Prof Louis asked how the supposed horuontality of the 
Dover Coal Measures could be explained, while in their sup- 
posed prolongation in Belgium they were so greatly disturbed 
Mr Etheridge, in concluding the discussion, thought there 
could be no doubt that the bottom rock at Brabourne was Old 
Red Sandstone, and remarked on the evidence now forth- 
coming for the continuous underground extension of this form- 
ation from Bristol across the south of England, under London 
and parts of Kent, into Belgium 
The next paper was that of Dr. Marsden Manson, of Sacra- 
mento, Cal., on “The laws of climatic evolution” — a highly 
speculative attempt to explain the Glacml Period as a critical 
and unique stage in the evolution of this and other planets when 
the , climate passed from “internal” to “external” control 
According to Dr Manson, the climatal conditions of all times 
preceding the Glacial Period were determined bv planetary heat, 
and were independent of latitude ; but the dissipation of the 
continuous cloud-envelope, through the loss of the planetary 
heat by which it had been sustained, brought about a new set of 
conditions After a (, facial Perir,d, due to the more rapid cool 
mg of the land than the sea, a gradual rise of temperature along 
with a zonal distribution of climate would occur, through the 
trapping of solar heat by the lower layers of the atmosphere 
This latest of the many ingenious attempts which have been 
made, on both sides of the Atlantic, to explain the Glacial 
Period was admirably presented by the author to a large 
audience, but was subjected to severe criticism in the dis- 
cussion, the general feeling being that such speculations 
scarcely fell within the scope of Section C 
Prof E Hull brought before the meeting a wide subject 
of more tangible character, in a paper on “ The sub oceanic 
physical features of the North Atlantic." By tracing out the 
depth-contours of the Admiralty Charts, Prof Hull showed 
that the British and continental submarine platform breaks off 
abruptly in a “Grand Escarpment" at depths varying from loo 
to 850 iathoms This escarpment, from 6oc» to 7000 feel high, 
IS, according to Prof. Hull, indented by deep bays and old 
river-channels, the latter, almost cafion like in places, often 
prolongations of the river valleys of the existing land These 
and other submarine features lead him to agree with Spencer and 
Upham that the whole area of the North Atlantic to a depth of 
10,000 feet was a land surface at a very recent period, and that 
ihe conditions of the Glacial Epoch may be thus explained 
This jiaper was followed by another on the same suoject by 
the President of the Section, in which tt was shown that the 
exaggeration of the vertical scale made I^rof. Hull's diagrams 
misleading as to the slopes of the supposed escarpments and 
submerged rivcr-valleys ; and evidence was adduced to prove 
that extensive earth movements were frequently m progress on 
the edge of the continental platform Hence, it was urged, the 
features to which Prof Hull had called attention might possiblv 
be due to subterranean causes, a view which was shared by 
several speakers in the subsequent debate 

On the sul^cct of earth movement, Prof J Milne presented 
the report of the Committee for Seismological Investigation , 
and Mr R D Oldham, of the GeoIogiciU Survey of India, 
gave a lucid description, illustrated by lantern slides, of the 
Great Indun Elarlhquake of 1897 The surface indications of 
faulting and overthrusling which characterised this earthquake 
were very clearly demonstrated 

At the opening of Tuesday’s meeting the President, in ex- 
hibiting a portrait of the late E Wilson, referred feelingly to 
the loss which geological science had sustained by Mr Wilson’s 
untimely death, and other speakers bore testimony to hw pains- 
taking and self denying services to the Bristol Museum 
On behalf of Prof. H E. Osborn, who had expected to 
attend the meeung but was at the last moment prevented, an 
exhibit was made of some beautiful water-colour drawings of 
restorations of Brontosaurus, Phenacodus, and other extinct 
vertebrates, executed by Mr. C Knight for the Museum of 
Natural EHstory of New York. A brisk discussion sprang up, 
in which Prof. H G. Seeley, Prof. O. C. Marsh, Sir John 
Evans, Prof. W. Boyd Dawkins, Prof. W. J. Sollos, and others 
took part, as to the advisableness of giving reins to the imagin* 
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alion in the production of these restorations, upon which jKiint 
widely diverse opinions were expressed 

There was scarcely sufficient time at this meeting to do justice 
to the carefully prepared paper by Mr. W H Wheeler on 
“ The acuon of waves and tides on the movement of material 
on the Sea-coast” It was shown by Mr. Wheeler that the 
travel of shingle is not usually coinaJent with the prevailing 
winds, but is in the direction of the flood-tide, and is mainly 
due to wavelets set up by tidal action, whose total kinetic 
energy is very large 

Among the other papers brought before the Section were the 
following on cave exploration . by Mr H Bolton and the late 
E. Wilson, on the exploration of two caves at Uphill, Weston- 
super-Mare ; by Rev fz C H Pollen, on further exploration 
of the the Ty Newydd Caves ; ^ Mr. T Plunkett, on further 
exploration of the E'ermanagh Caves : and the Report of the 
Committee on the fauna of caves near Singapore Mr P M. 
C Kermode, in the Report of the Committee for investigating 
the mode of occurrence of the Irish Elk m the Isle of Man, 
announced the discovery of a large and nearly complete skeleton 
of that animal near Peel Mr J Lomas brought forward 
evidence in favour of the occurrence of worked flints in the 
Glacial deposits of Cheshire and the Isle of Man, but it was felt 
that further research was necessary before the author could be 
considered to have established his case. Mr C W Andrews 
gave an account of the discovery of a portion of the skeleton of 
n huge Dinosaur in the Oxford Clay of Northampton Papers 
were also contributed by Mr J R Dakyns on the probable 
source of the upper E'elsitic lava of Snowdon , by Mr H B 
Woodward on arixirescent Carboniferous Limestone from near 
Bnstol ; and by Mr W L \ddison and Mr L I Spencer on 
crystallographic and mmeralogical subjects Several of the 
Reports of Committees possessed matter of much interest, 
especially that presented by Prof A P Coleman on the Inter- 
glacial deposits neat Toronto (where fresh facts of imjiortance 
have been gained by excavations), and that of Prol I’ E 
Kendall on Erratic Blocks , while the Committee for collecting 
(leological Photographs, that on Eotsil Phyllopoda, and that on 
Lift zones in British Carlxmiferous rocks were all able to report 
steady progress m their investigations. New committees were 
formed and grants obtained to investigate the caves at Uphill 
and at Ty Newydd, and as already menliuiteU to preserve 
photographic and other records of the Moel Tryfaen section , 
and most of (he old committees connected with thus Section 
were re appointed 


PHOSP/fORESCEJVCE.^ 

T T is not possible in one lecture on phosphorescence to give 
any historical sketch which shall do justice to the work ot 
those who have made a study of the phenomena In a list (jf 
the names of the many who have enriched the subject with facts 
and with theories, those of Bucquerel, of Stokes, and of Crookes 
stand out most prommenll} Any attempt to make a sketch of 
our knowledge of phosphorescence and fluorescence must be to 
a very large extent an adaptation of the work and of the views 
of these masters 

The phenomena themselves may be divided into two main 
classes — those in which the evolution of light ts associaleil with 
chemical change, and those in which there is no evidence of 
such direct alteration. In the first class the commonest instances 
are connected with the process of oxidation Examples of this 
kind arc numerous It is hardly possible to take any very 
easily oxidisahte substance and to fail to get some evolution of 
light Phosphorus, sodium and potassium, ether, many 
aldehydes, and a host of oiganic compounds may be cited as 
instances The experimental illustrations of these are noi, 
however, suited to an audience of more than a very few The 
same may be said of the examples of animal and vegetable 
phosphorescence It is proposed, therefore, to deal more 
especially with the second class, and to limit the exiveriments to 
the cases where the light given out is visible and not of such a 
character as to necessitate the use of a photographic plate This 
evolution of light may occur in varying conditions In instances 
such as solutions of quinine and fluorescein ard many solids, of 
which thallcne is a good example, the duration of the phos- 
phorescence IS so short that it may he said to last only while 

r A discourse delivered before the British Association on September ra, 
by Mr Herbert Jackson. 
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light IS acting, Balmain’s luminous paint is an illustration o{ 
the persistence of the phosphorescent light. With many 
minerals, notably some fluorspars and felspars, light u given 
out when they are slightly heated, or in some cases only 
crushed. 

The most brilliant phenomena are those which can be studied 
when many bodies are excited with electric discharga inside a 
Crookes’ vacuum tube, while outside of a slight rnomfication of 
his focus tube fairly bnlliant phosphorescence can be obtained by 
the action of Rontgen rays upon several substances, notably 
upon some of the phitinocyamdes. 

I n dealing with the whole subject of phosphorescence with 
the view of attempting to connect all the various phenomena 
together, it is convenient to divide it into— the nature of the 
suMtance giving out the light, the nature of the light given out, 
and the nature of the exciting causes. 

With regard to the nature of the substance, either very much 
or little might be said , very much from the details of numerous 
experiments with a great number of compounds, but little from 
the point of view of general principle. The most important 
question in this respect is probaoly the question of the relation 
of phosphorescence to the purity of ihe substance giving out the 
hght Experiments with carefully prepared compounds of many 
metals make it clear that not a few sutetances can be made to 
exhibit phosphorescence when they are so free from impurities 
that none can be detected by any analytical methods In some 
cases, however, there is either no light given out under any of 
the conditions for exciting phosphorescence, or the light is so 
feeble that it is necessary to add impurities so as to obtain a 
suitable molecular condition for rendering a substance responsive 
to excitement. That the light given out is not to be ascribed to 
the impurity has been determined by many experiments with 
varying impurities and careful examination with the spectro 
scope The further consideration of these physical and chemical 
conditions is lietter left until the other two aspects of the subject 
have been dealt with 

If a large number of oliservations lie made of the phosphor- 
escent lights given out by compounds of such metals, for 
example, as s<»ium, potassium, calcium, strontium and barium, 
magnesium and aluminium, it is hardly possible to avoid coming 
to the conclusion that the colours of these lights have a close 
resemblance to the colours of the lines and bands seen m the 
various spectra of the different metals and some of their com- 
pounds Examination by the spectroscoire confirms this con- 
clusion in several instances It is nut suggested that the lines 
of the metals and the bands of their compounds are repriaiuced 
in the spectra of the phosphorescent lights What is noticeable 
IS that the maxima of light are grouped about these binds and 
lines, fading away from them and extending to other parts, so 
that a more or less continuous spectrum is seen with jxisitions 
of greatest brilliancy In the case of some specimens of lime 
these positions are well defined, and in some kinds of fluorspar 
the green and some red bends are well seen, either when the 
fluorspar is heated or when it is excited by discharge in vacu<> 
The questions of exact coincidence and of the shifting of the 
positions of the maxima of brightness seen with different com- 
[xjunds of the same metal need not be considered here The 
intention is only to emphasise the similarity between the phos- 
phorescent spectra of several metallic compounds and the spectra 
of these compounds, or of the metals in them, obtained in other 

?n experimenting with phosphorescent compounds it is fre- 
quently noticed that specimens of the same sutetance in appar- 
ently the same state oi punty give different colours Confining 
attention for the present to lime, os a very infusible substance 
easily obtained m a state of purity, what follows will be made 
clearer by a bnef consideration of the spectrum of the coloured 
flame produced by holding some compound of calcium, e.g- 
calcium chloride, in the flame of a bunsen burner. 

The spectroscope breaks this red flame up into red, orange 
and green bands and a blue line her the moment the sugges- 
tion may be taken that these differently coloured bands are 
indications of the existence in the flame of groups of particles 
of calcium compounds of varying degrees of complexity — the red 
liemg related to more complex groups, the orange to leas,and so 
on It seemed not unlikely that it might be possible by pre- 
paring lime from a great many calcium salts to obtain separate 
specimens which might preserve in the solid stale some relation 
in their own molecular complexity to that of the salts from 
which they were obtained, or the conditions of decomposition 
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of the different calcium salts might unpreu upon the residual 
limes different characters of molecular structure. The pre- 
paration of about 350 specimens of lime showed that it was 
quite possible to get specimens some of which phosphoresced 
red, some orange-red, some orange, others green, and some 
blue. Examination of then phosphorescent lights with the 
spectroscope showed, as referred to before, that the maxima of 
brilliancy m their spectra were grouped about the bands and 
lines of the usual spectrum of calcium oxide. The details of 
the preparation of these specimens of lime are too elaborate to 
enter into here, nor is it possible to do more than just to refer 
to their varying densities and different rates of hydration Out 
of the number of specimens tried the most satisfactory were 
analysed to make sure that it was really lime and only lime 
which was being dealt with m each case In general terms it 
may be said that the most complicated oi^nic salts of calcium 
yielded the best attempts at lime giving blue phosphorescence, 
simpler bodies gave green, while the best orange was obtained 
from Iceland spar, and the red from specially prepared calcium 
carbonate That lime yielding a blue colour was obtained 
from highly complicated organic salts does not contradict the 
former suggestion that perhaps it is really of simpler molecular 
structure than the others. Chemists are familiar with the con 
ceptiun that the complexity in structure arising from the massing 
of many molecules together in groups is probably often greater 
in bodies of apparently simple chemical composition than in 
those of a much mote highly complicated nature 

The colours seen in Ihe specimens of lime shown are not 
pure. In each one the other colours are present ; thus the 
orange contains also the red, green and blue, only these are 
masked by the greater proportion of the one colour Compare 
for example the light obtained from a vacuum tube contaimrg 
the gas helium In this case the colour is yellow, although the 
spectrum contains beautiful red, green and blue lines If the 
different colours are related to varying molecular complexity in 
the substances, then it might be said that the lime showing a 
green light contains a large proportion of groupings of such a 
nature as to be capable of oscillating in a way to give rise to 
green light, and in like manner for the red, orange and blue 
specimens Whether it will be possible or is m the nature of 
things to separate out the different kinds in a state of punty can 
only be decided by further experiment 

The examples of different forms of lime have been so far 
exhibited only under the conditions obtaining in a high vacuum 
with an cleclnc discharge Before trying to show the points in 
common between these phenomena and the phenomena of phos- 
phorescence in other conditions, it may be as well to consider 
briefly the character of the action in a high vacuum The 
suggestion which follows is not intended to be anything but an 
imperfect attempt to bring all the phenomena of phosphorescence 
into line with one another 

When a discharge passes through a vacuum there can be little 
doubt that the iransferring medium is the residuum of gas in 
that partial vacuum If the particles of this gas behave as 
visible masses are seen to do, they are probably attracted or are 
driven to the electrode, which is at high potential Receiving 
the same kind of charge as this electrode, they fly off from it in 
that charged condition 

But if these particles consist of more than one unit, each 
unit, after the group has travelled a certain distance from the 
cleclroele, must repel each other unit in the same way as the 
whole little grouji was repelled from the electrode if, how- 
ever, the units making up the group arc held together by that 
something which is called chemical attraction, a condition of 
strain ts set up in which the electrical repulsion is striving to 
overcome the chemical attraction Travelling nnimp^ed 
through the high vacuum this condition of strain would be 
maintained until the charged group met with something capable 
of discharging it At that moment of discharge the chemical 
attraction would assert itself , there would be a rushing together 
of the units composing the grom’, and an over-rushing, whereby 
oscillations would be set up, These oacitlations, considered as 
blows or pulses, either directly or ethereally transfer*^ to a 
substance, would set it in turn oscillating m a manner fitted to 
Its own molecular structure, and its oscillationt would in their 
turn give rue to the undulations which appeal to our eyes as the 
phosphorescent light If instead of the discharge taking place 
on a substance capable of responding to and absorbing most of 
the ener^ of the consequent OKillations, it were to 'Oepur on 
glass, platmum, or any of the materials which have been 
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employed, it is conceivable that the oscillations would appear as 
short ethereal waves or, in other words, Rontgen rays. In the 
case of a low vacuum, or of no vacuum at all, the charged 
particles would discharge themselves against the intervening 
gas, which would m its turn respond to the ry"d oscillation 
and give out Us own particular coloured light. The expression 
“ short ethereal waves " is used intentionally, for if there should 
be forthcoming expenmental evidence of the complex molecular 
structure of a gas, it is reasonable to suppose that in a high 
vacuum, with consequently a high potenual at the electrode, 
the internal electrical repulsion in a group would tend to a 
dissociation resulting finally in the simplest form of system 
capable of separate existence m those conditions It might be 
expected that the oscillation frequency of so simple a system 
would be very high. 

Here it may be stated that this comes to practically the same 
thing as Sir William Crookes’ original conception of radiant 

Leaving the method of electrical excitation m vacuo for obtain- 
ing phoe^orescence we may now turn to light as a source of 
oscillations For the sake of simplicity it will be liest to 
continue the experiments with the same substance, viz lime 
If this body be exposed to the light of the sun, of the electric 
arc, of a hydrogen flame, and of a great many other substances 
in a state of vigorous combustion, a phosphrrescent effect is 
obtained, feeble in comparison with the results m vacuo, but 
apparently similar m kind The best light for inducing the 

tt orescence is the spark from a fairly powerful coil with a 
1 jar m circuit Many specimens of lime go on giving 
out’ light for a considerable time after exposure A cylinder of 
lime such as is used in the production of the lime light glows 
quite visibly when it is rotated before a jar-spark 

The light from the sun is not so active m inducing this glow , 
but with suitable arrangements a fairly visible result can be 
obtained The colour of the glow from most lime made from 
limestones is an orange-red becoming a golden orange when the 
lime IS heated. The introduction of glass, mica or Iceland spar 
between the spark and the lime, cuts off the glow at once , 
since these bodies are opaque to the undulations to which lime 
of this kind responds Quartz, rock salt, and selenite are quite 
transparent. 

It IS found that the different forms of lime which have 
already been exhibited in vacuum lubes yield when exposed to 
the jar-spark their specially coloured phosphorescent glows 
But these are difficult to see , they are very faint when pure 
specimens of lime arc used However, there is a way out of 
the difficulty The faint light scarcely visible at the ordinary 
temperature may be increased very considerably by raising the 
temperature. As an extreme instance of this a specimen of 
calcium sulphide may be taken After exposure to almost any 
source of white light this glows with a bluish phosphorescence 
which becomes quite brilliant when the sulphide is healed. A 
similar change is noticeable m the case of the different limes The 
orange, green and blue vaneties exposed to a senes of jar-sparks, 
and subs^uently dusted over hot plates, give with easy visibility 
the colours which they exhibited in the vacuum tubes and which 
may, for the present, be considered as sensible indications of 
their molecular constitutions 

Two important considerations have to be dealt with at this 
point. In the first place the question arises how far one and 
the same light, » r one and the same oscillation frequency, will 
excite the different specimens of lime. Without entering Into 
dry numerical details, it u not possible to give a complete 
answer to this question In a general sense, however, it is 
apparently true that, although the range of frequency is large, 
the red and orange vaneties of lime respond to oscillations less 
rapid than those which readily affect the varieties giving a green 
or blue phosphorescence. It is possible to obtain a form of lime 
which illustrates this experimentally. It is not easy to make. 
It IS prepared from calcium urate by heating thu for many hours 
to a dull red heat, and afterwards raising the temperature of the 
blackened mass sufficiently to bum off all the organic matter 
and leave only lime The residue on analysis was shown to be 
really lime. Such a specimen exposed freely to jar-sparks, and 
afterwards heated, shows mainly an orange ^osphorescence ; 
but if glass or nuca or Iceland spar be placed between the lime 
and the source of light, then the effect of heat is to intensify 
gre«tt/« phosphorescence of a blue colour. It most be clearly 
nnderitood that this blue was there before, only masked by the 
superior bnlliancy of the orange colour ; the undulations which 
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would otherwise have affected the molecular groupings capable 
of giving out the orange light being cut off by the glas', or mica 
It would be tedious to give all the reasons for assuming that the 
oscillations exciting the blue phosphorescence are probably the 
more rapid. To some extent the Uansparency of glass and mica 
to X rays may be taken as confirmatory ; but to follow the 
argument out from spectroscopic evidence and measurements 
would involve a discussion unsuited to a lecture dealing with 
general questions. Referring, however, to the sumested ex 
planalion of the action taking place m a vacuum tube, it is not 
inappropriate to mention now that it is possible to make a 
specimen of bme give an orange glow in a moderate vacuum 
while a portion of the same specimen is exhibiting a blue glow 
in a high vacuum The readiness with which this blue glow 
appears, and the time which it takes to develop, must be taken 
into account in dealing with Us supposed origin, and with Us 
relevancy with the question of the relation of the rapidity of the 
exciting undulation to the wave-length, « r to the colour, of the 
phosphorescent light Perhaps it is advisable to leave thus 
poirt for the moment, and to turn to the second consideration. 
This deals with the question of the duration of the phos- 
phorescence 

At the beginning it was shown that some bodies glow only 
while light IS acting upon them, or while they are under the 
direct inffuence of an electric discharge In others there was a 
marked after-glow , while still others required the application of 
heat before any phosphorescence was visible, or, as in the case 
of the limes, before the phosphorescence was easily visible _ 
With Balmain’s luminous paint, or with any boily which gives a 
marked phosphorescence that lasts for some time after with- 
drawal from the exciting influence, it can be readily shown that 
lowering the temperature reduces the brilliancy of the glow, but 
lengthens the time during which it lasts The effect of heat has 
already lieen mentioned as vastly increasing the brilliancy , but 
It greatly diminishes the duration of the light On the other 
hand. Prof Dewar has shown that great reduction of the tem- 
perature will cause the phosi>horescence to linger for a consider- 
able time in many substances which had hitherto lieen i onsidered 
as practic.ally non phosphorescent The different behaviours of 
substances m this respect can, perhaps, be best brought under 
one explanation by applying the idea of a statical charge or a 
condition of strain to the phosphorescent substances thcmselvres 
Duration of phosphorescence would then be a measure of 
rapidity of discharge If it be supposed that, the strain having 
been set up m the particles of a substance, these discharge them- 
selves against one another, or rather against uncharged particles, 
then a substance with great freedom of transference of move- 
ment among its particles would fail to show any sign of phos 
phorescence , since the strain would be released or conducted 
away by rapid transference before a condition could lie set up, 
out of which oscillations of sufficient amplitude could arise With 
rather less freedom of movement among the particles the non- 
conducting state might be reached by restricting the extent of 
that movement by cold, as in Prof Dewar’s experiment. Still 
less freedom of interchange may be considercxl to obtain in 
Balmain’s luminous paint, and even less in the limes, which 
require heating to show up their phosphorescence ; while, in 
the case of the chlorophane and many other minerals, the con- 
dition of strain, however set up, can apparently be retained 
indefinitely Specimens of lime after exposure to the jar spark 
have been found to give out light w hen heated after being four 
years in the dark It seems not altogether improbable that the 
influence of impurities in promoting phosphorescence may often 
be attributed to their mterfcnng with the freedom of movement, 
and so permitting the groupings of the substance to lie sufficiently 
highly charged The effect of heat in rtnflermg a substance a 
better conductor can be well studied with pure substances in 
vacuo under the electric discharge. 

Under the vigorous bombardment of radiant mutter the 
temperature of the substance rises In some substances thu 
leads to an increase in the bnlliancy of the glow maintained 
often even when the heatmg is very considerable , in others the 
hotter portions are marked out by a complete absence of phos- 
phorescence. Observation seems to favour the conjecture that 
thu absence is m many cases to be explained on the hypothesis 
that the heat endows the molecules with such freedom as to 
practically render them uninsulated, To pursue this part of the 
subject any further would lead to a discussion of a question that 
con only be referred to. It is the consideration of how far the 
change of glow in some specimens of hme from a red or orange 



562 


NATURE 


[October 6, 1898 


colour in « low vacuum to a green or blue glow m a hi^h vacuum 
is to be attributed to shorter oscillations in the exciting cause, 
and how far the change is connected with a dissociation of com- 
plex erountngs into simpler ones ; a dissociation which tnav be 
considered to be brought about by the rapid oscillations breaking 
up the lime groups into two or more smaller groups. Con- 
nected with this IS also the question dealing with the poasibihty 
of phosphorescence being coincident with the recombination of 
the separated smaller grouping ; but this part of the subject can 
only be illustrated by expenments of too minute a character to 
be suitable to a lecture, and involves besides the study of too 
many details One other thing which must be taken into 
account in drawing any deductions from the change in the 
colour of the glow as the temperature rises is that in some cases 
the effect of heat is to discharge some colours in a complicated 
substance, and so leave vuihle others which were before 

The whole question of the inter-relations of the molecular 
weights of the phosphorescent substances, of the wave lengths 
of the exciting undulations, and of the wave-lengths of the re- 
sulting glows 13 an important and interesting one ; but it must 
be left alone in the present lecture with the statement, some- 
what unsatisfactory it is feared, that, while there is no doubt 
that special undulations of measurable wave-length are most 
efficient in exciting phosphorescence in some substances, the 
same effects can be produced, though to a less degree, by 
vibrations which can perhaps be best described as undiffeten- j 
tiated and irregular pulses 

Returning to the sources of oscillations, there is one other 
source which has yet to be considered, and that is chemical 
combination The fact that many substances will phosphoresce 
during and after exposure to the flame of hydrogen has already 
been alluded to The flame of coni gas burnt m a Bunsen 
burner will excite phosphorescence in many specimens of lime , 
but the effect is not strong enough to I>e shown to an audience 

Naturally this effect would be stronger the nearer the lime 
was placed to the source of light Inside the flame itself would 
be the nearest attainable position, but then the heating effect 
practically masks or destroys all others. In phenomena such as 
the glow of phosphorus the temperature does not rise to any 
very marked extent It is possible to obtain chemical combin- 
ation in the presence of many bodies of a porous nature without, 
-during the earW stages of the action, getting very marked heat- 
ing effects The action of spongy platinum in inducing the 
oxidation of coal gas or alcohol vapour may be taken as a 
familiar illustration of the use of a porous material for this 
purpose 

In the case of a conducting metal it could not be expected 
that the oscillations arising from the chemical combination 
would cause phosphorescence even in the early stages, when the 
- temperature nos not risen to any extent , but if such a body os 
lime could be obtained in a very porous condition it might, 
while acting as an inducer of chemical combination, itself 
respond to the oscillations arising out of that combination 

This IS found to be the case. A jet of unlighted coal gas 
allowed to play over warm porous lime produces a slight phos- 
. phorescence, very faint, but quite visible in a dark room 

By dusting easily volatile substances, such aa finely powdered 
• resin, over lightly heated lime, the oxidisable vaixmr is brought 
more closely into contact with the lime, and the phenomenon 
of phosphorescence is made more visible. So far, however, it 
has not been obtained with sufficient brilliancy to be shown to 
more than a few people at a time When the different limes 
that have already been experimented with are subjected to oscil- 
lations from this chemical source, they yield their respective 
colours in the same way as before The lime, which showed a 
green glow m the vacuum tube, or when dusted on to a hot 
plate after exposure to the lar-spark, gives a green glow with the 
powdered resin. So also in the cases of the orange and blue 
yielding limes. The possibility of the phosphorescence being 
due to the resin vapour itself is excluded ny control experiments 
with other porous bodies which do not phosphoresce, but yet are 
equally active m bringing about oxidation. 

This phosphorescence was often well seen when some of the 
limes were being prepared in a furnace (It has been already 
mentioned that many substances retain the power of phos- 
phorescing at a high temperature, especially if they are m a 
very fine state of divuion or not quite pure ) Mott of the Umee 
were made from organic salts of calcium, and as the oiganlc 
matter burnt awsy, s thin and Ksrcely visible flame pujed | 
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over the surface of the lime at the top of the crucible in which 
the calcination was earned out It was frequently ouita possible 
to predict by watching the glow which was developed in the 
lime what colour would be given when the phosphorescence 
was brought about by oscillations from the other sources, such 
as thejor-sperk or the discharge In vacuo. 

No one who has spent much tune in experimenting with 
various substitutes for lime in lantern work can have failed to 
be struck by the very different appearances of the light_ on the 
screen given by such bodies as magnesia and zircoma in com- 
poriaon with lime , but, perhaps, the best examples are the two 
mantles in use at the present day for incandescent M lights. 
One of them, the Welsbach mantle, gives a light of almost a 
white colour The other, or Sunlight mantle, shows a much 
pinker colour to the eye 

Experiments with many substances used in a similar way to 
the mantles seem to indicate that, m addition to the ordinary 
heating effect of the gas flame, there is another and a phos- 
phorescent effect whicn probably, so far os observation can tell, 
precedes the ordinary hot stage It is not usual to find any 
pure substances capable of showing this phenomenon to any 
marked extent unless, as mentioned just now, they are in an 
extremely fine state of division , a condition ahich, like the 
presence of imuutiues, may be considered to be unfavourable 
to the too rapid discharge of the strained particles , thus giving 
them theopportunity of becoming fully enough charged to make 
their oscillations, when they ate discharged, of sufficient vigour 
to be sensibly visible 

If either of the mantles mentioned be introtluced into a tube 
and treated with an electric discharge in a high vacuum, the 
phosphorescent glow can be studied either with or without the 
heating effect The glow of the Welsbach mantle is a greenish 
white, but not very marked The Sunlight mantle gives a fine 
red glow It is interesting to note that the glow shows great 
persistence even when the temperature of the substance has 
been raised very considerably by the vigour of the bombardment 

Having now dealt with the last source of oscillation which it 
was proposed to consider, it may be as well to summanse the 
conclusions which for the present seem to be the least open to 
objection so far as experimental evidence goes. The attempt 
has fieen made to connect together all the ^enomena of phos- 
phorescence with a view of showing between them a likeness in 
kind Any theoretical suggestions should be taken only as 
hypotheses for assisting this attempt and for pointing the direc- 
tion of further experiments It is believed, then, that the 
following typical examples of the various phenomena which are 
described as phosphorescent phenomena are similar in kind and 
can be related to one another by the application of slight 
modifications of the same general principle— the glow of 
phosphorus, the fluorescence of ouinine, the sparkling of heated 
chlorophane, the luminosity of llalmain’s paint, the light from 
lime in a vacuum tube, and the glowing of terium platino- 
cyanide under the influence of X-rays To these it is proposed 
to add coloured flames and the spectral light of glowing gases 
It IS suggested that all these phenomena may be looked upon 
as outward evidences of response on the part of the substances 
to rapid oscillations, whether these oscillations have their origin 
in chemical combination m what is commonly spoken of as 
light, or in electrical discharge The nature of that response 
may in some cases be of a direct character ; but, when account 
IS taken of the many degrees of persistence of phosphorescence 
and of potential phosphorescence, it seems in many cases firit to 
assume the form of something which, to avoid circumlocution, 
may be called a statical charge The release of this condition 
of strain is accompanied by oscillations which give rise to the 
visible undulations of the phosphorescent light. 

One final suggestion may perhaps be made, though it is 
mentioned with mffidence, as many may consider it outside of 
the subject. 

If It be accepted that the light of the sun hat its immediate 
ongiD mainly in the masses of luminous clouds floating in the 
photosphere, and if these clouds be considered as condensations 
into material of greater molecular complexity than that from 
which they were condensed, then it may be not altogether out 
of place in the present lecture to speculate on the relation 
between the actual light fiom the glowmg clouds and possible 
oscillations of the particles of the medium in which they exist 
There is no need to emphasise the idea that the oscUlatums of 
very simple molecular systems give rise to undulations which 
can only be perceived when, by their action upon something 
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more conplex thim themielvo, they' oiuee either a distinct 
chemical cnaage or let up undulationi within the range of the 
viiible spectrum. 

May It be that there are similar oscillations in the sun, that 
the Ampler materials out of which the photosphenc clouds are 
condensed vibrate too quickly to ^ve out visible light, but that 
their oscillations are rendered visible Uthen they are absorbed 
and responded to by the more complex groupings of the con- 
densed masses ? A sun-spot, looked upon as a partial absence 
of clouds, would mean that the conditions which serve to screen 
us to a great extent from the rapid undulationi have been some- 
what modified. 

Is It too much to suppose, in view of the close resemblances 
between many of the actions of light and eiectneity, and of the 
well-known electrical effects of ultra-violet light and of X-rays, 
that the breaking down of a dielectnc which they can accom- 
plish may, on a vastly larger scale, accompany an unusual 
exposure of the earth to similarly rapd undulations? Should 
there be anything in this suggestion, it may help to remove a 
part of the difficulty In relating the presence of sun spots to 
those casual electrical disturbances with which they undoubtedly 
coincide in point of time. 


UNIVERSITY ANh EDUCATIONAL 
INTELLIGENCE 
A NKW technical institute was opened at Wellingborough on 
Thursday last, by Sir Philip Magnus The building has lieen 
erected by the Urban District Council at a cost of 3000/, 
exclusive of the site, and it will be maintained out of the free 

The following donations arc announced in Settnet —Colonel 
Oliver W Payne has given 1,500,000 dollars to the Cornell 
University Medical College, the late Mr Rowland Haiard has 
bequeathed 100,000 dollars to Brown University! Mr George 
A Gardner has given 20,000 dollars to the Massachusetts 
Institute of Technology, to be added to the general endowment 
fund , Ur D K Pearsons, of Chicago, has offered 50,000 
dollars to Fairmount College, Wichita, Kans., on condition that 
150,000 dollars can be raised ; in connection with the Maryland 
Agricultural Experiment Station, the State Legislature has 
granted 14,000 dollars for the erection of a science hall, to be 
used jointly by the college and station 10,000 dollars have 
also been granted for inaugurating State work m entomology 
and vegetable jiathology, and an annual grant of 8000 dollars 
for maintenance has been made. 

The new Technical Institute and Public Library, erected 
by the West Ham Corporation, will be opened to day by Mr 
Passmore Edwards. The foundation-stone of a natural 
istory museum, which will be bulk close by, will also be laid 
The Technical Institute, the principal of which is Mr A. E 
Briscoe, will be wholly under the control of the municipality, 
and wdl be financed from municipal sources. Every department 
IS well equipped, special attention being paid to the chemical 
laboratories and the engineering workshops. The buildings 
have coat 450,000/ , and a further 15,000/. has been spent on 
equipment and fittings. The mon^ for the working has been 
created by the accumulation of the Excise duties granu, but the 
corporation have secured sanction to raise 35,000/ , and have 
power to levy a irf rate (which will produce about 3800/ ) for 
technical instruction purposes The new central library is 
wholly on the ground floor, and is fitted with all the modern 
appliances of such institutiona Towards the cost of the natural 
histoni museum Mr Passmore Edwards has contributed 2500/ 
The Essex Field Club, who will have the scientific control of 
the museum, will house their large collection here. 

In the course of an address upon '* Science and Education,” 
delivered at Mason College on Tuesday, Sir Archibald Geikie 
remarked that there is no more pernicious doctrine than that 
which measures the commercial value of science by its immediate 
practical usefulness, and restnets its place in education to those 
only of Its subdivisions which are of service to the industnes of 
the present time By all means let artisans know as much as 
could be taught them regarding the nature and laws of the 
scientific processes in which they are engaged But it is not by 
mere technical instruction that the industrial and commercial 
greatness of the country will lie maintained anB extended. If 
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we are not only to hold our own, but to widen the boundaries of 
applied science, to perfect our manufactures, and to bring new 
departments of nature into the service of man, it is by broad, 
thorough, untrammelled scientific research that the success must 
be achieved The continued development of the faculty of 
prompt and accurate observation is a task on which students 
cannot bestow too much attention Amongst the mental babiu 
which education in science helps to foster are a few which 
specially deserve attention as worthy of most sedulous care all 
through life. In the first place should be put accuracy , in the 
next thoroughness, which is closely akin to accuracy , then 
breadth ; then the habit of wide reading m scientific literature ; 
and then patience It is by failures as well as by successes that 
the true meal of the man of science is reached 

The following entrance and other scholarships have iieen 
awarded at London Medical Schools . — London Hospital Medi 
cal College Price Scholarship, value 120/ , Mr F. W Jones ; 
Epsom Scholarship, value 126/, Mr Colmer ; Price University 
Scholarship, value 60/, Mr Bousfield , Science Scholarship, 
value 60/ , Mr J W Fox; Science Scholarship, value 30/, 
Mr Kainforth. — Charing cross Hospital Medical School 
Livingstone Scholarship (kx) guineas) to Mr G L Bellamy; 
Huxley Scholarship (5$ guineas) to Mr B K Bickford , Uni- 
versities Scholarships (each 60 guineas) to Mr 11 (, C.abb 
and Mr. B G t-iddian Entrance scholarships have also lieen 
awarded to Mr R H Cooper (60 guineas), Mr D M. Davies 
(40 guineas), and Mr T Law (30 guineas) , and exhibitions of 
30 guineas each to Mr A C Ingram, Mr G O Lambert, and 
Mr B K Lloyd — Guy’s Hospital Medical School Scholar 
ships for University students H S French, Christ Church, 
Oxford, 50/. ! Open Science .Scholarship, E. H B Milsom, 
(luy's Hospital Medical School, 150/ ; F. Rugervon, Guy's 
Hospital Medical School, and N I Spriggs, pm ate study 
(equal), 30/ each — St Thomas’s Hospital Medical School 
Entrance Scholarships in Natural Sciences i5o/,Chas Michael 
Roberts, 60/, Harry Mellor Woodcock , 20/, Charles Hugh 
Latham —University College, London, Medical Entrance 
Scholarships 151 guineas, Mr. H A llaig. 55 guineas, Mr. 
M Stewart Smith . 55 guineas, Mr W M Sadler —The firs# 
and second entrance scholarships of the Middlesex Hospitals 
Medical School have been awariled to Mr W Cameron Macaulay- 
and Mr William Gordon Taylor, respectively 

The Secondary Education Bill introduced into the House of 
Commons by Colonel I-ockwood, proposes to separate technical 
from secondary education For this and other reasons the 
Councilor the Association of Technical Institutions has entered a 
protest against the Bill It is pointed out that the proposed separ- 
ation of technical and secondary education is an entire reversal 
of previous educational policy, and if it were carried into effeck 
It would be detrimental to the education of this countrj. The 
power which Colonel Lockwood’s Bill gives for the creation of a 
new local authority to deal specially with secondary education is 
also objected to, the multiplication of local authorities for the 
purposes of education beyond the elementary stage being re 
garded as a retrograde step Other defects which the Bill 
possesses are (l) The proposal to provide for the financial 
needs of secondary educauon by taking away from technical 
education part of the money assigned for instruction m science 
and art, and of the money available under the Local Taxation 
Act (2) The proposal that the limits of secondary and technical 
education shall be settled on the basis of the opinions expressed ■ 
by an advisoiy Council on which secondary schools and teachers 
shall be very largely represented, but which shall not contain a 
single representative of technical institutions. (3) No provision, 
IS made for the registration of teachers m technical institutions. 
(4) The projxisal that a local secondary educaUon authonty shall 
not provide or have the management of any secondary school 
The Council desires that steps should speedily be taken to 
organise secondary education in this country, and is willing to 
am any statesmanlike attempt to accomplish this, but Colonel 
Lockwood’s Bill would, it is pomted out, do mischief bj ireatmg 
a disuncuun between technical and secondary education, ana 
setting up a purely artificial barrier between the two It is not 
expected that the Bill will pass, but as the manner m which it 
u received may influence the Government to incorporate the 
proposals contained in it in the Secondary Education Bill to be 
produced next session, it behoves those interested in technical 
education to show unmistakably that such provisions os those ra 
Colonel Lockwood’s Bill are not generally acceptable. 



564 


NATURE 


[October 6, 1898 


At ■ Congremtion of Cambridge University held on 
Saturday, Dr. fiTlI, the retiring Vice-ChanceUor, delivered a 

vglcdictonr address, m the course of which he made the follow- 

ing remark , — ■* The admirable and central sites which have 
been purchased by the University during the last three years 
are still entirely unoccupied, although many departments of the 
University are either overcrowded or most inadequately housed ; 
but, at the desire of our Chancellor, steps have bMn taken 
which may, it is hoped, bring in the funds necessary for the 
erection of the buildings which are so urgently requited A 
very influential committee of University men has been formed 
for the purpose of organising a * Cambridge Univemily Associ- 
ation,' the members of whfch will be kept informed of, and 
will be pledged to make known, the needs of the University 
It is ho|>cd that through the influence of this association the 
University may lie placed in poasession of the means of main 
taming her position in the ever widening and ever changing 
educational life of the nation The legal and medical schools, 
feeling that it is impossible to wait until the general resources 
of the University allow of the provision of new buildings, have 
opened subscription lists on their own account, and it is 
significant of their sense of the pressing need for such accommo- 
dation that of the 6000/ already subscnlied a large proportion 
has been given by the teachers of law and medicine and other 
residents in the University Among gifts to the University 
during the past year were a very valu^le collection of minerals 
given by the Rev T Wiltshire, Professor of Geology and 
Mineralogy in King’s College, I/mdon, a collection of polyaoa 
given by Miss K C Jelly, a skeleton of the elephant seal given 
by Sir W L Buller, K C M O , a MS of ae proprtdaltbus 
rerutn of Bartholomaeus Anglicus given by I-ieut Archibald 
Stirling, and a collection of Malay native objects given by 
W W Skeat The University has also received a bequest of 
10,000/ under the will of the late A W G Allen lor the 
establishment of a scholarship or prize in memory of the Right 
Rev Joseph Allen, formerly Bishop of Ely, and grandfather of 
the donor Not a few gifts for the foundation of scholarships 
and prizes have been received by the University during recent 
years Such gifts are always acceptable , but at the present I 
time there is a greater need for the endowment of teaching I 
posts and the provision of buildings for University purposes I 
than for the encouragement and stimulation of students ” Dr 
Hill was re-electcd Vice-Chancellor for the ensuing year 


SOCIETIES AND ACADEMIES | 

Paris 

Academy of Sciences, September 26 — M vtin Tieghem 
in the chair — On the changes occurring in the Urge nebula m ^ 
the belt of Andromeda, by M O Uayet The brilliant point 
announced by M Seraphimofl is probably the central |X)int of I 
the nebula, the brightness of which is variable, and is now tem- 
porarily increased. The position of the point docs not coincide 
with that of the temporary star whose position was measured by 
M. Bigourdan in 1885 —On a geometrical theory of the marine 
com|.vass, by M S. L. Ravier. -On the convergence of some 
rMvtUs of the ex^nential function, by M H I’udc The 
term riduiU is applied to a function (regular in the neighbour 
hood of the origin) of the rational fractions which, near this 
point, represent this function with close approximation — Action 
of lime and chalk upon certain natural humic materials, by 
M G Andr^ The earths were heated at 100° for fifteen hours 
with hme, chalk, or water, and detentiinations made of the 
nitrogen volatilised as ammonia, the nitrogen rendered soluble, 
and the ammonia present in the filtrate — On the composition 
of ceolosomine, by M A B. Griffiths. CEolosomine is 
the name given to a colounng matter, green in acid, 
punile in olkahne solutions, found m CEolo^oma tmehrarum. 
— Chlorophyll assimilation m plants growing by the sea-shore, 
by M. Ed Griffon The leaves of maritime plants under the 
influence of sea-salt undergo a reduction of chlorophyll, acquir- 
ing by way of compensation a greater thickness and a more 
markM cfevelopment of the assimilating tissues. But this 
modification of structure, although having a tendency to com- 
pensate the injurious action of the salt, is insufficient, since the 
assimilation per unit of surface is always less for the leaves of a 
maritime spraes than for comparable leaves of the same species 
growing inland. — Observations of an aurora borealis at Gottin- 
gen (Hanover) on September 9, by M. B Violle — On an 
observation of the green ray at suonse, by M H dc Maubeuge • 
The phenomenon was noticed from the steamer Ernest Stmons, 
by several people simultaneously, over Mt Sinat. 
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THE NATIONAL PHYSICAL LABORATORY 

T hose who remember the address by Prof Lodge 
at Cardiff, in which he advocated the establishment 
ofa National Physical Laboratory, and (he feeling of hope- 
lessness with which the suggestion was received, will be 
confirmed in the view that the world moves by the fact 
thtkt a Treasury Commission has now reported in favour 
of the scheme Sir Douglas Galton dealt with the ques- 
tion in his presidential address at Ipswich, and, on the 
following day, read a paper on the Reichsanstalt before 
Section A. That body then took the matter up in earnest 
and, even in its so-called decadence, was strong enough 
to start a movement which was before long supported, 
with practical unanimity, by all British physicists and 
chemists A deputation to Lord Salisbury followed, and 
a Committee, with Lord Rayleigh as Chairman, was 
appointed— 

“To consider and report upon the desirability of 
establishing a National Physical Laboratory for the testing 
and verification of instruments for physical investiga- 
tion . for the construction and preservation of standards 
of measurement and for the systematic determination 
of physical constants and numerical data useful for 
scientific and industrial purposes— and to report whether 
the work of such an institution, if established, could be 
associated with any testing or standardising work 
already performed wholly or partly at the public cost ” 
The Committee asked various scientific and technical 
institutions to nominate witnesses, and the evidence thus 
collected was very interesting and almost entirely in 
favour of the scheme The views of those who approached 
the subject primarily as students of pure science are well 
known to the readers of Nature , but it is satisfactory 
to note that they were warmly supported from the prac- 
tical point of view by such men as Sir Bernhard Samuel- 
son. Sir William Anderson, Sir Lowthian Bell, Mr 
Crompton, Mr Preece and others directly connected with 
industry and technology The number of questions 
suggested as those on which useful work might be done 
was indeed almost overwhelming, and the Committee lay 
stress on the fact that one of the chief functions of the 
Governing Body would be to select the most important 
of the various problems with which they might deal. We 
agree with the opinion of the Committee that a strong 
Governing Body would arrive at a solution of this difficulty 
The Committee had further to consider the relations 
between the proposed institution, the Standards Depart- 
ment, and the Electrical Standardising Laboratory of the 
Board of Trade They wisely decided that the new 
institution ought not to be under a Government Depart- 
ment, and as the Board of Trade has statutory powers 
with respect to the standards, this decision precludes a 
fusion between the Standards Department and the new 
Laboratory. It is, however, suggested that the relations 
between the two should be very close, that the Permanent 
Secretary of the Board of Trade should be ex officio a 
member of the Governing Body, which “should be 
consulted by the Standards Office and the. Electrical 
Standardising Department of the Board of Trade upon 
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difficult questions that may arise from time to time or 
as to proposed modifications or developments.” 

It IS not, however, proposed to found a brand new 
institution. “ In the opinion of the Committee the 
principles which underlie the proposal for the establish- 
ment of a National Physical Laboratory have been tested 
on a comparatively small scale at the Kew Observatory 
with the most satisfactory results ” 

The Committee therefore propose the extension of the 
Kew Observatory, and as that institution is controlled 
by the Royal Society it naturally follows that its manage- 
ment when enlarged and developed should remain in 
the same hands A considerable change is, however, 
contemplated in the constitution of the Governing Body 
Representatives of industry are to be added, and it is 
stipulated particularly that these should not necessarily 
be selected from among the Fellows of the Royal 
Society 

The plan thus sketched out seems reasonable and 
practical, and it is to be hoped that the Government 
will give effect to it 

If It does, and if the Royal Society consent to play 
the part assigned to it in the Report, the Council will 
undertake a grave responsibility and enjoy a great 
opportunity Much will depend upon the start 

Nothing IS said in the report of the Committee as to the 
funds which would be wanted to carry out the scheme they 
propose The form which it ultimately assumes must 
depend upon whether the Government subvention is 
large or small It is, we suppose, improbable that the 
new institution, if founded, will at first be on the same 
scale as the Reichsanstalt at Berlin The question as to 
whether that institution is not too magnificent has in 
fact occurred to many of those who have seen it 

No one has ever accused the Kew Observatory of too 
lordly buildings or too lavish an equipment As the 
central thermometric station, it has been hampered by 
the fact that it has not possessed the apparatus or tl e 
means to establish direct compansons with the gas 
thermometer We believe that this difficulty is about to 
be overcome by the generosity of Sir .A.ndrew Noble 
who is presenting the necessary installation to the Ob- 
servatory But though in this and in other respects it 
has failed in the past to reach the level of its modem 
rivals, Kew has been useful both to industry and science 
This IS proved by its financial success With a 
modest endowment of 470/ a year and the use of a 
Government building, the Committee make about 3000/ a 
year in fees, and the average receipts increased in the last 
five years about 25 per cent over those in the earlier half 
of the decade If a specific example of i(f operations be 
needed, it is sufficient to cite the fact that, unsolicited by 
the trade, Kew established a system of trials for watches, 
in which the leading makers now eagerly compete, and 
which they confess has improved the standard of their 
work 

The more scientific side of the functions of the Observ- 
atory is illustrated both by its magnetic work and by the 
fact that the Committee is now employing a gentleman to 
compare the platinum thermometer over a wide range with 
the gas thermometer at the Bureau des Poids et Mesures at 
Pans. What is wanted is the multiplication of operations 
B B 
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sucl^ 49 these, together with the f ystematic detenninattoa 
of selected physical constants. With larger hinds such 
results could be obtained, and there is no reason to fear 
that with a carefully chosen Committee, a good organ* 
isation, and the best Director that can be secured, the 
National Physical Laboratory would in due time take its 
place among the great scientific institutions of Europe, 
and would forge another link in the chain which binds 
science and industry together. 


EXPERIMENTAL PHYSICS. 

LtArbucA dtr Experimental-PAystk. Von Eduard 
Riecke. Zweiter Band, Magnetiimus, Elektrizitat, 
Wilrme. (Leipzig Verlag von Veit und Comp., 1896.) 

I N Naturk for August 20, 1896, we reviewed the first 
volume of this work, and there stated what seemed 
to us to be Its most notable features. The second 
volume strikes us as being even better than the first 
the author, at any rate, seems to move in the subjects 
here treated with still more grace and freedom 
The treatment of the subjects is clear, and, so far as 
we have seen, always accurate, though the methods 
adopted are not always the newest. Perhaps, it may be 
argued, they are none the worse for that. However, in 
one or two places, there are described at some length 
various pieces of apparatus which hardly deserve a place 
in a modem book on electricity. An electrician may, for 
example, know nothing of the “ unit jar,” and not be a ^ 
whit the worse Yet Prof Riecke gives “Ein voll- 
standiges Bild von der Konstruktion der Massflasche ” ' 
Dielectric action 1$ illustrated by well-chosen and 
instructive diagrams. The theory described is one pre- 
cisely analogous to that of magnetic induction and 
magnetic force, in which the medium is supposed to be 
made up of polarised molecules, the opposite charges of 
which act at a distance like other electric charges , 
while the electric induction is defined as the electrostatic 
force in a crevasse at right angles to the polarisation, and 
the electric force as the electrostatic force in a cylindrical 
hollow along the lines of polarisation Thus we have 
in electneity, as in magnetism, the equation 
03 = 5 + 4 - 3 - 

Here a distinction is drawn between the true and the 
free distribution on the plate of a condenser, a mode of 
discussing the external action of the condenser which is 
supplemented by an all too short account of the Max- 
wellian view of the subiect. 

Prof. Riecke gives at p. 23 a simple construcuon for 
finding the direction of a magnetic line of force at any 
point P. Draw to the point a line CP from the centre C 
of the magnet, and find a point Q such that CQ - J CP. 
Draw from Q a perpendicular QR to CP, meetmg the 
magnetic axis in R. RP is the direction of the line of 
force at P. It ought to be stated in the text that this 
construction, which is easily derivable from the polar 
equatiob r » c sin V of the line of force, is only applicable 
to the case of an Infinitely short magnet ; that is, it can 
only be applied for an ordinary bar magnet when the 
distance CP is very great in comparison with the length 
of the mu^t. 

The^fK^ct of electromagnetism is fully dealt with so 
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far as the ma,gnptic action of a current element, and the 
mutual force between two current elements are con- 
cerned. The law of Laplace (which was also given by 
Savary and by Ampere) that the ma^etic force pro- 
duced by a current y in an element C of a circuit of 
length ds M A point P at distance rfrom the element 
and making an angle 6 with CP is yds sin d/ H, and acts 
at right angles to the plane of the element and P, is first 
stated and used for the ordinary applications. Then from 
that, by the principle of action and reaction, is obtained the 
electromagnetic force on a current element yds in a field 
of intensity H, making an angle 6 with the element is 
yH ds sin B. It is not noticed here, however, that taking 
the magnetic aetton of an element of current to be as 
stated in Laplace’s formula, the rtaciion must exist in. 
the same line as the action, and hence to get the electro- 
magnetic foice on each element the reaction must, after 
the method of Poinsot, be reduced to a force on the 
element and a couple 

All these laws of action of elements however are, it 
should be more emphasised, incapable of absolute 
demonstration. It is impossible to experiment with 
elements, and so settle the question, and no confirmation 
obtained by arriving at the observed actions of complete 
currents is proved in the least, inasmuch as the addition 
to the action of an element of any term, which integrated 
round the circuit gave a zero result would give another 
law, equally valid so far as the evidence goes. The 
same point requires mention again later when AmpJire’s 
law of the mutual action of two currents is discussed It 
seems therefore to be demonstrably certain that in the 
ordinary theory of circuits it is impossible to arrive at a 
unique law of the mutual action of elements. Yet time 
IS still wasted on the search for it. 

Notwithstanding the narrow limits of the book as 
compared with many other Lehrbucher, Prof. Riecke has 
succeeded in compressing an immense amount of valuable 
matter into his chapters on electricity and magnetism 
Of course the pages are large and well filled, and there 
IS far more than would be contained in an English book 
of the same number of pages, but the author has suc- 
ceeded wonderfully in contriving to give an account in 
so much detail of electro-optics, including the electro- 
magnetic theory of light, and of dynamo-electnc 
machinery. 

The final chapter, Elektrochemie, Electrolyse, contains 
a fair discussion of the motion of ions, of electrolytic 
dissociation, winding up' with a sketch of the energy 
theory of the voltaic cell 

The final part of the second volume deals with heat, 
and here again, in 130 pages, the author efiects quite a 
marvel of condensation Temperature, expansion, the 
air thermometer, all are soundly and clearly treated, and 
there is an absence of the terrible confusion about scales 
of the mercury and air thermometers which is so 
common. For example, we came across again the other 
day the statement that air is an excellent thennoraetric 
substance because its expansion is so uniform. The 
same thing is generally claimed in the same books for 
mercury, and the authors never seem to think that this 
uniformity is not absolute, but must be relative to some 
standard. They do not perceive that the standard they 
set up IS really the expansion of the mercury itself in 
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the thentiometer. Here, however, there is no such 
nonsense. 

The third book of this part deals with thermo- 
dynamics, and we must enter our protest once more 
against the mode of treatment ad^ed for absolute 
temperature. As is usual in German and French 
treatises temperature is first defined by the so-called 
law of gases, and then based on the hypothetical some- 
thing called a perfect gas. Then that notion of temper- 
ature IS earned into the discussion of the indicator 
diagrams given by Carnot's engine. Of course if a 
perfect gas is properly and clearly defined the discussion 
can be made logically consistent, though in what seems 
a forced and unnatuial way ; and Prof. Riecke is careful 
to sute, though not qu’te all at one place, what the 
properties of his perfect gas are 

The true method is to define absolute temperature by 
means of a perfect engine, so as to get a scale indepen- 
dent of the properties of any known substance, and then 
Joule and Thomson’s experiment becomes a comparison 
of the scales of different gas thermometers with the 
absolute scale, that is a test of the perfection of the 
gases. So far as we have been able to see, the name of 
Thomson is not mentioned in this section of the work I 

In taking leave of this treatise we wish to say that 
students owe much to Prof. Riecke for giving them a 
readable, not too abstruse, and yet thoroughly sound 
and fairly full discussion of the elements of physics To 
many German students who have not tune to struggle 
through the larger treatises this book must be very 
welcome A Gray 


A NEW DEPARTURE BY THE RAY 
SOCIETY 

The Tailless Datrachtans of Europe Part II By G. 
A. Boulenger, F R S (London The Ray Society, 
1898.) 

W E recently reviewed under the above heading the 
first part of the above-mentioned work, which 
will become classical among popular treatises upon 
zoology, and the second part, following so dose upon 
It, calls for nought but the highest admiration In the 
1 31 pages which compose its body, the Bufonid,e, 
Hylida;, and Ranidae, are treated in a manner uniform 
with the contents of the first volume, with which it 
IS serially paged. There are 14 plates, of which 10 
are coloured, 4 maps, and 44 text illustrations, all 
of the same excellence as in the first part , and the 
whole work well-nigh challenges criticism, it being 
praise sufficient to remark that it is its author's 
Although the pages deal professedly with European 
animals, their value is materially enhanced by the 
recognition of the world-wide distribution of these, 
with especial reference to local varieties — as, for ex- 
ample, the Japanese and Chinese Bufones. The difficult 
topic of the racial vanoties of the Ranidas is for the 
first time handled in popular terms, the author giving 
the results of his ripe experience in a concise tabular 
form Which will be of the greatest use to both the way- 
side and professed naturalist. Nor 1$ the experimental 
aspect of the study neglected, and concerning this, in 
his disproof of the Fischer-Sigwart hypothesis (p. 31 1), 
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the author once again displays a commendable enthu- 
siasm and love of science for its own sake which cannot 
fail to exercise the healthiest influence upon the reader’s 
mind. Equally encouraging is his frequent allusion to 
the work oi the dillettanti, not a few among his critical 
observations and records as to geographical distribution 
and breeding penod being culled from the pages of 
journals and the publications of local Natural History 
Societies, which the too academic critic might be apt to 
Ignore. Under this head the incorporation of observ- 
ations like those of Mr. Norman Douglass is deserving 
especial comment, as furnishing encouragement to the 
mere lover of nature and those content to seek our 
familiar creatures in localities m which they are un- 
known, and as bringing to these persons a full assurance 
that their efforts do not pass unnoticed by the leading 
masters of their craft To the popular mind, the record 
of a toad’s attempt to swallow a viper, and of the edible 
frog’s more regular habit of snake capture, will especially 
appeal, as an interesting fact concerning the balance of 
nature 

The book concludes with an appendix of 16 pages , a 
bibliographical index of 1 3 pages ; and an alphabetical 
index to the two parts The appendix embraces a list of 
the specimens preserved in our National Museum at 
South Kensington, and to peruse this is to realise that 
the work is a popular commentary upon a collection un- 
paralleled by that of any other museum in the world— a 
glorious possession of the British race With this at his 
command the author could not have achieved other than 
a great result, but still by no means the least conspicuous 
feature about it is the stamp of his own individuality and 
personal influence which it bears His book is worthy 
this unique material, and the best endeavours of ail con- 
cerned in Its accumulation ; and while congratulating the 
Ray .Society upon the success of their new departure, 
we earnestly hope that its executive will forthwith 
consider the advisability of making corresponding and 
ample provision for a companion work on the Batrachia 
Caudata, regarding that as at present the object most 
deserving their support, and most worthy their old- 
established reputation as pioneers in the popularisation 
of biology 

There are a few trivial matters of tenninology in the 
present volume, such as the usage of the words " hand," 
“ sternum,” and “ anus,’’ and one or two expressions of 
orientation, to which exception might be taken , but 
these are altogether trivial where all else has been so 
nobly done 


OUR BOOK SHELF. 

Morality independent of Obligatiort or Sanction. By 
M Ouyau Translated from the French (second 
edition) by Gertrude Kapteyn Pp xii -)- 215 
(London Watts and Co , 1898 ) 

In the twilight of gods and systems has naturalism any 
word as to the conduct of life ? The author of “ The 
Irreligion of the Future’’ feels that the scientific spirit in 
Its revolt can rest in no optimism theological or teleo- 
logical, while, discounting pessimism of temperament as 
simply the symptom of unfitness of life, the pessimism 
put forward as a general solution can be shown to be 
bound up with psychological illusion and is negatived by 
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the will to live. If the systems afford us no certitude, 
and we cannot accept the anodyne of faith, what shall a 
■•pint which doubts all that it may, and finds its chief 
probabilities in the indifference of nature and the relativity 
of knowledge, maintain as to the problems of that life 
which still goes on? Is it possible, upon the positive 
basis of facts which we cannot doubt, to found “ a small 
house at the foot of the Tower of Babel," leaving the 
latter to rear itself to heaven, if it can, and not knowing 
whether in the end the new structure may not need its 
shelter ? 

As the conception of duty crumbles before analysis, its 
equivalents are to be found in the impulse to maintain 
and expand life in its productive fecundity, and in life the 
unconscious forces are as little negligible as the con- 
scious I can, therefore 1 must, overflow creatively into 
and upon other life, and in the spending is my gain 
The ideas of expanding action are in themselves forces 
tending to realisation. Such expansion is necessarily 
social and even self-sacnficing. The struggle for 
existence, if it takes a purely egoistic direction, as in the 
case of violence, results in outward limitation and inner 
loss of equilibrium , while, supposing it to take the risk 
and, what the plain man means by, the responsibility of 
speculation or action, it realises the actual ideal of the 
moment, the hope which has not despaired of the com- 
monweal. Thus morality without obligation is the out- 
come of naturalism The so-called sanctions of morality 
are in part illusory, and are never wholly sanctions The 
physical and physiological have no regard to intention 
Remorse is not necessarily in the direction of morality 
Punishment is justified only from the point of view of 
social defence, defence being the reaction upon attack 
which alone of our instincts does not lose force under the 
solvent of conscious analysis We cannot substitute 
sanctions for obligation. The practical conclusion is a 
gospel of work and social fecundity the theoretical 
that we stand, as it were, on the deck of some great ship 
lost between sky and water, and left to make what port 
It can ; rudder there never was. But here the practical 
intervenes again We will risk our all on our hopes 
The rudder is still to make. " This is a great task , and 
it IS our task ’’ H W. B 

Th Tkortxidsen, Geschichte dtr Islantitschen Geograihte 
Vorstellungtn von Island und sanes Halur, und Unttr- 
suckungen daruber tnalUr und neuer Zett Autonsicrte 
Uebersetzuiw von August Gebhardt Vol 1 , 1897 , 
vol. II., 1898 Pp. XVI + 238, and xvi + 384. (Leipzig 
B G. Teubner ) 

These volumes deal with the intellectual and social 
history of Iceland from the earliest times to the middle of 
the eighteenth century, and are by no means restricted 
to the geographical i conditions of the island. Dr. 
Thorpddsen wrote in Icelandic and designed his book 
for his own countrymen, who remain in many ways one 
of the most cultured, at any rate of the most reading, 
peoples of Europe. He has spent most of his life m the 
detailed study of the geology of Iceland, on which he 
has written many monographs of great value, and now he 
IS publishing the results of researches in a different 
direction, which have involved much searching of the 
archives of Iceland and Copenhagen ; a great part of the 
text being derived from MSS which have never before 
been pnnted. 

The translator apfwars to have done his work with 
care and disenmination, but it must have been an un- 
usually arduous task, as the old documents cited were in 
archaic Icelandic very difficult to render into modem 
German ; and Dr. Gebhardt has endeavoured to preserve 
their flavour by imitating the contemporary German style 
and spelling when tnmsTating them. 

The work is arranged chronologically, beginning with a 
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discussion of the first reference to Iceland in classical 
writings, and proceeding to the first colonisation by Irish 
monks, the second by Norse exiles, the Golden Age of 
Icelandic discovery which followed, and the subsequent 
development of the most learned literary society in 
Europe The mediseval accounts of Iceland are then dis- 
cussed , but here the foreign reader is at a disadvantage, 
as he does not occupy the standpoint of the Icelander for 
whom the book was written, and loses much of the 
humour of the various misrepresentations of fact. The 
story of the narrow escape which Iceland made from 
becoming an English colony in the fifteenth century, 
when It was the great fishing ground for Bristol and 
Scarborough smacks, and the manner in which German 
commercial interests triumphed, has special interest for 
English readers. An account of the renaissance in Ice- 
landic literature after the Reformation completes the first 
volume The second volume deals largely with super- 
stitions and witchcraft m the sixteenth and seventeenth 
centuries ; and gives details of the first native descrip- 
tions of the country and the first surveys of Iceland, as 
well as recounting the services of Icelanders to science in 
general These were, however, of no very great moment, 
and by no means so interesting to read of as the highly 
developed system of magic and witchcraft for which 
Iceland was famous in the preceding century 
An island of any sort is a fascinating thing to explore 
and to describe. It presents possibilities of completeness 
denied to countries which form part of a continent, and 
Dr Thoroddsen has given his countrymen a book to 
study and to think over. For the sake of the foreim 
reader we hope that on the completion of the work he 
will himself retell the story in one handy volume, written 
with the object of making outsiders acquainted with 
Iceland and its people. H. R M. 

Tks Telephone. Outlines of the Der'elopment of Trans- 
mitters and Receivers By Prof William J. Hopkins, 
Pp ix -f 83 (New York and London. Longmans, 
Green, and Co, 1898 ) 

A CLEAR and connected explanation of the principles 
underlying the action and the design of telephone trans- 
mitters and receivers is given by Prof. Hopkins in this 
volume The work is by no means exhaustive ; indeed, 
men engaged in practical telephone construction may 
object that it is not full enough to be of real service But 
as a general survey, for the instruction of students of 
telephony, the book contains a distinct view of the sub- 
lectj into which details can be worked later on. The book 
oegins with a chamer on the analysis of vibrations of 
sounding bodies following this is a short account of 
Reis's and Bell’s telephones , and then come chapters on 
the development of transmitters, early successful types of 
transmitter, the results of systematic investigations upon 
transmitters of various types, granular transmitters, 
magneto instruments, and the design of receivers This 
outline IS sufficient to show that the volume provides 
students of practical electncity with a good view of tele- 
phone construction The text is elementary enough to 
be read with interest by the general public. 

Mathematical Examination Papers for Use tn Navy 
Classes tn Schools By the Rev. J L. Robinson, M.A. 
Pp. vii -4- 143 (London Rivingtons, 1898.) 

This collection of examination questions in antbmetic, 
algebra, geometry, mixed mathematics (including ele- 
mentary trigonometry), and mechanics, and geometrical 
nders, will be found of real service by teachers prepsuing 
candidates for admission to naval cadetshifw of the 
Royal Navy, The student who works through the 
questions will be able to sit for the examination with an 
easy mind. 
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LETTERS TO THE EDITOR 
[Tk« EHttcr dt4s net hold htmulf rosponttbU for opinions ax~ 
prossod by kit corrupetuUntt Nnthtr ran ho undortako 
to rotum, or to eortospond with tho wntors of rojoctod 
manutcriptt mttndod for thit or any othor part of Nature. 
Ifo notice a taken tf anonymom (ommunieatumt.l 

Th« Auror* Borealis of September 9 
I HAVE read, with much interest, in Nature of September 
I $, the article concerning the aurora borealis of September 9, 
and It may be of interest to your readers to know that this 


beautiful phenomenon displayed its splendours the same evening 
in all parts of Finland territory 

On that day I had the good fortune to see it m Helsingfors, 
from Its earliest beginning to its end, m a clear, perfectly 
cloudless sk), and a calm and transparent air These favourable 
conditions enabled me to sketch the principal movements of it, 
and I send you herewith a copy of the drawing I made 

The aurora was not only one of the most splendid that has 
been seen, but also that has appeared in our latitude for a tong 
series of years. It began a little before 9 o’clock, and at 10 
arrived at Us maximum brilliancy, a state in which it, ever 
changing, remained till 1 1 o’clock, display- 
ing the whole time an exceedingly beautiful 
bri^tness in all its parts. 

The display began with a very bright 
arc in the north, but this very soon disap 
peared, while at the same moment exceed- 
ingly brilliant streamers extended at once 
up from the western and eastern horizons, 
sending immense columns to the zenith, 
and taking the shape of a colossal 
arching the whole sky from horizon 
horizon Masses of light flowed from both 
sides to the zenith, where they seemed to 
disappear At 10 o’clock the great arc 
was interrupted on both sides by a dark 
region, the bright streamers remaining 
only on opposite horizons ; but in the 
same moment a corona of the highest 
splendour appeared in the zenith, consist 
ing of three nearly parallel streamers, 
stretching from west to east, and ending 
towards rtie west in the dark space, and 
towards the east in a beautihil fan of light. 

Half an hour later the corona took the 
shape of an immense dome, the 'ribs and columns of which 
stood around all parts of the horizon. The whole visible sky 
at that moment presented one single enormous dome of in 
describkble beauty The brightest columns of this dome were 
to the west and to the east, those to the north were much less 
bright, and the columns to the south were scarcely visible 
From every part of this dome streamers of light, without 
interruption, flowed up to the zenith. 

At It O’clock, when the dome suddenly disappeared, the 
corona took the shaiie of a luminous splrai-ting, sending short 
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but very bright streamers in all directions, especially to the 
east. This latter formation was surrounded by quite black 
spaces of sky, which made the luminous phenomena look more 
beautiful 

Meanwhile, m the northern part of the sky, the aurora took 
the shape of ever-changing columns, and long, sometimes spiral 
and undnlatmg bands, which twice, in the north-west and in the 
north east, doubled, resembling curtains hanging one over the 

A little after eleven I saw in the north a very strange form- 
ation of aurora , three vertical columns in their upper part were 
crossed by a bright horizontal streamer, extending nearly from 
north west to north-east 

Soon after 1 1 30 the aurora began to 
vanivh everywhere, and, in a very marked 
manner, took more and more the aspect of 
some luminous shapeless cloud After 12 
o'clock ail traces of columns and streamers 
disappeared, and at I o’clock nothing 
more of the phenomenon was to be seen 
N Kaulbars 
Helsingfors, September 28 

Fourier’s Series 

In a letter to Nature of October 6, 
Prof Michclson, referring to the statement 
that a Fourier's series can represent a 
discontinuous function, desenbes ‘‘ the idea 
that a real discontinuity can replace a sum 
of continuous curves” as “ utterly at vari- 
ance with the physicists’ notions of quan- 
tity ” If, as this seems to imply, there are 
physicists who hold “ notions of quantitv ” 
opposed to the mathematical result that 
the sum of an inUnile series of continuous 
functions may itself be discontinuous, they would be likely to profit 
by reading some standard treatise dealing with the theory of 
infinite senes, such, for example, as Hobson’s “Trigonometry,” 
and the paper by Sir (« Stokes quoted on p 251 of that work 

Prof Michelson takes a pirticular case He appears to find 
a diflicuUy m the result that the sum of the senes 

y = 2[sin X - 4 sin 2x J sm 3Jr - ] 

is equal to X when x lies between - » and w, is equal to 
- 2ir -f- X when x lies lielween w and 3ir, and so on, and further 
IS equal to rero when r is - or t, or 3V, and so on 


Wuh the view of stating his difficulty simply, he hat tfied to 
sum this series, and the series obtained from it by differentiating 
its terms, for values of x of the form » -t- •, where it appeaZt to 
be meant that * is positive and less than 2r 

The senes (thus obtained) for y and dy/i/x ate given by the 
equations 

=sinf -Pjsin2« -H 4sin3. -1- 
= cos. -P cos 2, -I- cos 3, -P + .. 
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Of the fir»t leties Prof. Mkhelton *ay» s "Thu leriei In- 
creuet ■with n until »u =« ». Suppose therefore • = iw/»i 
where is e small fraction The series will now be nearly 
equal to mt = iw, t finite quantity even if *i = oo. 

" Hence the value of > in the immediate vicinity of jr = * is 
not an isolated point > = o, but a straight line -> » »w. ” 

Of the second series he says that it “ u nearly equal to m for 
values of »f less than it." 

Neither of these sutements is correct. The sum of the first 
senes can be proved to be ^ (w - v ) when t lies between o and 
2w, and - i (w -t- s) when • lies between o and - air, and it is 
zero when t = a The sum of n terms of the second series does 
not approach to any definite limit, as « Is increased indefiiutely ; 
nor does the difference between the sum of this second series to 
» terms and the number « lend to zero or any finite limit, but 
the ratio of the sum to n terms and the number m tends to 
the definite limit zero as » is increased indefinitely. 

The processes employed are invalid. It is not the case 
that the sum of an infinite series is the same as the sum of 
Its first « terms, however great » is taken It is not legiti* 
mate to sum an infinite senes by stopping at some convenient 
nth term. It is not legitimate to evaluate an expression for 
a particular value of x, c x = v, by putting jr ir + « and 
pauing to a limit , to do so is to assume that the expression 
represents a contmuous function. It is not legitimate to equate 
the differential coefficient of the sum of an infinite senes to the 
sum of the differential coefficients of its terms ; in particular 
the series given as representing dyjdx in the example is not 
convergent 

Lastly, Prof Michelson says " it is difficult to see the mean- 
ing of the tangent if y were an isolated point," The tangent, 
at a point, to a curve, representing a function, has of course no 
meaning, unless the fiinctidn has a differential coefficient, for 
the value corresponding to the point , and a function which 
has a differentisJ coefficient, for any value of a variable, is 
continuous in the neighbourhood of that value 

St, John’s College, Cambridge, A E H Love 

October 7. 

Helium In the Atmosphere 

The letter of Mr < Baly m your issue of last week, corro- 
borating the statement of Fried Under and Kayser that helium 
IS a constituent of the atmosphere, induces me to put on 
record a further confirmation of the accuracy of this observation. 
Having had the opportunity, on June 20 la.st, of examining 
samples of the more volatile portions from liquid air, which had 
been handed to me by Prof Dewar, I had no difficulty in 
seeing the lines of helium m them. Further, a sample of the 
helium separated by Prof Dewar from Bath gas (following the 
discovery of Lord Rayleigh) undoubtedly contained the sub- 
stance called neon 

In ^ving these fisets I am only confirmmg the observations of 
Frofi Dewar given to me in letters accompanying the samples 
of gas. WiLUAM Crookes. 

October II. 


Possibly the lightning was too fisr off, and the aperture too 
small. 

In view of the importance of obtaining more definite Informatioo 
about lightning, I would suggest that in the presence of a 
thunderstorm photographs similar to the above should betaken. 
Greater accuracy thw was passible under the above conditions 
could be attained by rigging up the following simple contrivance. 
An ordinary bedroom looking glass should be placed on a table 
in front of an open window facing the storm The mirror should 
be mclined at any angle of 45 , The camera tnpod, with its 
legs spread as wide apart as possible, should be placed on the 
table so that its centre is over the looking-glass. The camera, 
with Its objective downwards, should be suspended from this 
centre by means of three strings, and should be made to swing 
ID a circle by a gentle finger pressure close to the point of 
suspension. The period of revolution should be noted. Should 
any multiple flash imprint Itself on the negative, it will now be 
possible to accurately measure the interns of time, except 



under the following conditions If there are only two flashes, 
the radius of the circle described by the camera can only be 
guessed at If the camera has descrited an elbpse, at least four 
hghtning images are required to find its elements, A camera 
revolving on an axis parsing through the objective would in 
some respects be more convenient to work with, but unless it is 
revolved by clock-work the time measurements would not be trust- 
worthy. The aperture used by me, f/64, is probably too small 
except for very bnlliant flashes , but if it is intended to allow 
several ducharges to imprint themselves on one negative, a very 
large aperture will be found inconvenient because of the illumin- 
ation of the landscape. The size of the aperture, rapidity of 
plate, and distance ot each lightning flash should be noted to 
assist at forming some idea as to the heat generated. 

C E SfROMEYER 

Lancefield, West Didsbury, October 3 


Triplet Lightning Flash. 

At the suggestion of Lord Kelvin, I send you the enclosed 
photograph of a triplet lightning flash wluch was taken during 
a recent thunderstorm at Whitby, and under the following 
conditions. 

The flash must have been ebout two miles distant (out at sea). 
The foci^ of the camera lens was 8 inches ; the aperture, f/64 ; 
the plate, Ilford Empress. The camera was not stationary, but 
waa purposely oscillated by hand. It was intended that iu axis 
should describe a circular cone, but from the photograph the path 
appeer* to have been rather elliptical. Each revolution occu- 
pied about 1/80 minute. From these rough data I estimate that 
the three flashes followed each other with a frequency of about 
30 to IS per second. They are identical in shape, but the top 
part of the lowest (left-hand) one is missing, and the bottom u 
screened. On the ne^tive the centre flash is rather weaker 
than the other two. Each flash is sharply defined on the left 
edge and somewhat hazy on the right edge, due probably to the 
gradual cooling of the glowing gazes, and showing that the 
lowest (left-hand) flash U the first of the three. The photo- 
graph also conuins a faint image of a tingle flash. During this 
thunderstomjtwo other plates were exposed under the same 
conditioQM fhe above, but no images were found on tbem. 
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The Centipede- Whale. 

The “ Scolopendrous Millipede," which forms the subject for 
the ^gramt of Theodoridas and Antipaier, and to which Mr. 
W. F Sinclair kindly called my attention (Nature. voI Ivi. 
p 470), seems to mean a being quite different from the " Centi- 
pede-Whale " which vElian and Kaibara describe (see my letter, 
iftd., p 445), for the former apparently points to a huge 
skeleton of some marine animal, while the latter is an erroneous 
but vivid portrait of an animal actively swimming with numerous 
fins. 

Major R G. Maegregor, m his translation of the Greek 
Antholt^ (1864, P *65). remarks upon the "Scolopendrous 
Millipede " that the " word triillipidt must be understood rather 
in reference to the extreme length of the monster than to the 
number of Us feet " However, it would appear more likely 
that, in this similitude of the animal remainl to the Myriapod, 
the numerous articulations of the vertebral column as wtfl as Its 
lenjgth played a principal part, should we take for comparison the 
following description of an analogous case from a Chinese work 
(LI Shih, "SUh-poh-wnh chi,” written thirteenth century, Jap, 
ed , 1683, tom X fol. 6, b ) " Li Mien, a Wgh officer (njnfh 
century), durii^ his stay in Fien-Chan, came in poesession 
of one joint of a monstrous bone, capable of the use as ink- 
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•toM ( Km), a foreign trtdetmen who brought it flrom the 
South Se« itated it to be the Tertebn of a centipede.” Seeing 
that itf uw here alluded to i« nowadayi often repeated, we' do 
not heiitate to conclude that thu “vertebra of a centipede ” waa 
nothing other than the vertebra of a whale. A long lerie* of 
the. cetacean vertebrse, eapeciatlv when it U eeparate from the 
skull yet remaining adhered with the iraements of the ribs, 
would, to the imagination of those crude folks, naturally furnish 
a ready sketch of a gigantic, manne centipede 

The “ Centipede- Whale ” of iElum’s and Kaibara’s descrip- 
tiona are very probably certain species of sharks with the habit 
of Swimming one following another The reason is that while 
the fantastic figure of a six-legged sea serpent, that was cast 
up on the Orkney in 1808 and subsequently proved to be the 
shark Seladu maxima (Mtmoirs of the Wernerian Nat. Hist 
Soc , Edui., vol. i , Plate XI , 181 z), forcibly reminds us of 
the “Centipede-Whale,” pictured in Gesner’s “ Histona 
Animalium ” (see my letter, l.c.) and in a Japanese work (itira- 
tumi, “Morokoshi Kimmfidsui,” 1719, tom xiv fol 6, a ), 
Tanigawa Shisei, the Japnese glossarist (1707-1776), mentions 
m his “ Wakun-no-Shiori " (ed. 1887, trd ser., tom xvi. 
fol 8, a.) the “ Centipede Shark " (Mukadnamt), which is 
doubtless identleal with the “ Centipede Whale ” That the 
manner of the natatory movements of some sharks — to which 
are attributable the Words of /Elian, “ idque conferri posse cum 
triremi instae magnitudinls, atque per multis pedibus utrinque 
Ofdine sitis, tanquam ex scalmis appensis, nature" — should 
suggest to the mind the active rraresenution of a terrestrial 
centiwde, is well evinced by the Japnese word Afutadebuiu 
(t e Centipede- Boat), signifying a slender boat with many oars 
in pairs that have to be moveq like the tegs of a running centi 
pede (mentioned m Vuasa, “Jdxan Kidan," 1739, tom xv 
fol 14, a.) 

An older description of such a fabulous creature in the Far 
East, ocenrs in the Chinese “History of the Sm Dynasty” 
(wntten seventh century ad), and reads thus “Cfiin-Lah 
fCambodja) produces a fish named Fu Hu, which resembles 
Mud Eel (Monoplirus javantnns, lAicfpide, according to Mol- 
lendorff), but with the bill shaped like the prrot’s, and has 
eight legs ’ 

When we set aprt the more or less allied stories of the 
Dragon (Chinese, Lunt;, and Japnese, Tatsu), which very 
probably originates m the phenomena of waterspout and whirl- 
pool,' we hardly know from the Far Eiastern sources anything 
like the Sea-Serpnt stones so much m circulation in the West. 
In the Far East, indeed, the Sea-Serpnt seems to have totally 
given place to the Sea Centipede, noth having the identical, 
diverse origins— the back-bone of a whale, the sharks, and some 
Cephalopods (</ “ Encyc. Brit ," ninth ^ , vol xxi pp. 608- 
610, ana my letter, le ) Thus, In China, there prevails a 
long-established belief in the existence of huge centipdes in the 
South Sea, very valuable for thetr flesh and skin, the former tasting 
like prawn and much suprior to beef, and the latter being 
useful for making drum ’ 

Turning to Japn, we read in the “ Konjaku Monogatari” 
(written by M!namoto-no-Takakuni in the eleventh century, ed. 
Izawa, tom xv fol a-7), a narrative of the seven anglers, who 
killed a centipede about 10 feet long, that came from amidst a 
wide sea to combat with ahugeserpnt, the master of an island. 
This story of the “ Sea Centipede ” is prhap a prototype of 
the later but far more ppularised legend of Tawara Tdda's 
slaughter of a monstrous Mynapod, which, the tradition says, 
usetf to molest a dragon in l^ke Biwa.* 

Kumaousu Minakata 

7 Eflie Road, Walham Green, September 17. 

1 For similar mUconcaptions enrrmt among tha Arabs, vUf “ Eacyc 
610. 

* ‘Tha first dascrlption of suck a gigantic eantlpada occiua in a poem by 
Koh Hung ictna S54-SJ4 * •>•) In iba year 745 a oentipada was found 
dfosmed by aaa tide on a coast of Kwang-Chau, and a man was fortunate 
enough la secure lao kin weight of adlbla flash by opening lu ” claws " 
f” Yuan Man lui ban," 1701, tom. otbdia. fol 11, a)- Hart, die tald 
‘‘claw" would seam no other than tha shark’s fin, which in recant times 
biw become the artkla of conunaroial Importance with the Chineee Even 
in the Imperial Geography (“ Ta-Telng-i-tnng-cbl," tom. cccllv fob 19, i\ 
compUad so lately at tha eighteenth century, a similar centipede is described 
at natm to Anam, whiw Tanlgaera (it.) happily identifies with hit 

« The latter story Is first recorded in “Talhelhl" (wriiteo foorteenlh 
century, lib. xv ch. 3). olthCwb Its hero flourished In the tenth century 
(fortes brief account see Mt E OUbettson't ertlele ln,4he rrwiw anj Ptvc 
/of Stc , London, 1808, vol Iv , |>ert 11 ., p. iit) dCyokutei Bakin, in 
nit ” Sbicblya-no-Kura'' (iSto, eh. vX gives an axhanstirc account of tbit 
tradilioii, but does not rafar to the “ SM-Cenupada" story quotad Mmea. 
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Tha Moon’t Course. 

The moon’s unique coune waa not known, in J. Ferguison’a 
time, to be 80 peculiar as It now appears ; for only live other 
satellites were tnen known, but now we know twenty, and sttlh 
no other that haa a path always concave to the tun. 

It arises, of course, from her being more pulled by the sun 
than by the earth. All the others are more pulled by their 
primaries than by the sun The distance from our earth where 
she balances the son is but l/sfioth of the sun’s. But the 
moon’s mean distance it fully a 3^th of the sun's The dis* 
tance ftom Jupiter where he balances the sun Is a 33rd of his 
own. That from Saturn is over a 6olh of his own distance 
That from Uranus a iSSth ; from Neptune a 140th ; but from 
Mars only a lyfiotb ; and m every ca<ie their furthest satellites 
are much nearer. Our moon’s form of path is quite unique in 
the universe, so far as known E L Garbett 

45 Claremont Square, London, N , October 10. 

A Simple Method of Making Light Mirrors. 

The fallowing description of a simple and inexpensive method 
of making optically perfect mirrors for galvanometers and 
similar mstroments will, I think, be of interest to many of your 
readers. 

Stnps of French plate-glass, about 5 mm thick and 20 mm 
long, are well silver^ and carefully polished with rouge. The 
Slivered strip u placed upon edge on a flat stone or other firm 
support, and a light blow is struck with the edge of a hammer 
a little distance l^k from the silvered face If the blow is well 
directed, a chip of glass of circular or elliptical form will be 
broken out. The nearer the edge the blow is struck the thinner 
the mirror will be Of course not every blow will produce a 
good mirror, but with a little practice a strip 10 centimetres 
long should yield a dozen go>xl mirrors, of assorted weights and 
sues, which may lie cemented to a card and put away in a box 
for use as occasion requires Since the silver surface is exposed. 
It will tarnish in time ; but as the expense and trouble involved 
in making the mirrors is so slight, and the definition given by 
them when new is so peyfect, one can afford to renew them 
once a year if necessary. The method of silvering mirrors given 
in the ” Encycloptedia Britannica ” gives a surface well adapted 
to this purpcM. Charles B. Thwino. 

Knox College, Galesburg, Illinois, September 17. 

Animal* and Poisonoua PlantB. 

When visiting lately the herbaceous department m the 
Royal Botanic (Jardens, Regent’s Park, I noticed that nearly 
all the berries had disappeared from the deadly ni^tshade, 
A(ropa belladonna, the calyx being left untouched. The fore- 
man of the herbaceous department told me that he believed 
they had been eaten by blackbirds, which are very active in the 
bushes ; also that the seeds of Datura stramonium are eagerly 
devour^ by mice. Can any of your readers confirm this state- 
ment of animals feeding on poisonous plants ? In Nature Notes 
for October, I notice a statement of a report that wild rabbits 
feed on the leaves of the belladonna. 

Alfred W Bennett. 

Crannogea in Batuariea. 

Referring to the nonces on this subject m Nature of 
September IS and 49, 1 beg to say that, in 1879, I discovered a 
crannoge constructed on a bed of peat, below high-water mark, 
in Ardmore Bay, Co. Waterford It was at the mouth of a 
small stream. 

The diameter of the enclosure was about too feet. It was 
surrounded by a double fence of massive piles, apparently 
sharpened with the stone axe The interior contained mortised 
beams and cleft panels of the dwelling, and portions of the 
wattled partitions, traces of which covered the enclosed area in 
the form of pointed stakes whose ends remained in the peat 

The kitchen midden contained bones of horse, ox, goat, pig, 
and red deer, the usual bill of fare found in the raths of the 
country 

A paper on this crannoge was published in the Proceedings of 
the Royal Irish Academy, December 1880, and the site has 
been visited by Prof. Boyd Dawkins. It is covered by every 
tide, and the crannoge Is now almost obliterated 

Cappagh, Fermoy, October i, R. J. Usshkr 
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A SHORT HISTORY OF SCIENTIFIC 
INSTRUCTION.^ 

I. 

T he two addresses by niv colleagues Profs. Judd and 
Roberts- Austen have drawn attention to the general 
history of our College and the details of one part of our 
organisation. I propose to deal with another part, the 
consideration of which is of very great importance at the 
present time, for we are in one of those educational move- 
ments which spnng up from time to time and mould the 
profttess of civilisation. The question of a Teaching 
University in the largest city in the world. Secondary 
Education, and so-called Technical Education are now 
occupying men’s minds. 

At the beginning it is imperative that I should call 
your attention to the fact that the stem necessities of the 
human race have been the origin of all branches of science 
and learning ; that all so-called educational movements 
have been based upon the actual requirements of the 
time There has never been an educational movement 
for learning's sake , but of course there have always been 
studies and students apart from any of those general 
movements to which 1 am calling attention , still we have 
to come down to the times of Louis Quatorze before the 
study of the useless, the mime tttutiU, was recognised 
as a matter of national concern 

It IS perhaps the more necessary to insist upon stem 
necessity as being the origin of learning, because it is so 
difficult for us now to put ourselves in the place of those 
early representatives of our race that had to face the 
problems of life among conditionings of which they were 
profoundly ignorant when night meant death ; when 
there was no certainty that the sun would rise on 
the morrow , when the growth of a plant from seed was 
unrecognised , when a yearly return of seasons might as 
well be a miracle as a proof of a settled order of phe- 
nomena , when, finally, neither cause nor effect had been 
traced in the operations of nature. 

It is doubtless in consequence of this difficulty that 
some of the early races have been credited by some 
authors with a special love of abstract science, of science 
for Its own sake , so that this, and not stern necessity, was 
the motive of their inquines Thus we have been told 
that the Chaldaeans differed from the other early races 
in having a predilection for astronomy, another deter- 
mining factor being that the vast plains in that country 
provided them with a perfect horizon 
The first historic glimpses of the study of astronomy 
we find among the peoples occupying the Nile Valley 
and Chaldtea, say 6oqo b c 

But this study had to do with the fixing of the length of 
the year, and the determination of those times in it in which 
the various agncultural operations had to be performed 
These were related stnctly to the rise of the Nile m one 
country and of the Euphrates in the other. All human 
activity was in fact tied up with the movements of the 
sun, moon and stars. These, then, became the gods of 
those early peoples, and the astronomers, the seers, were 
the first priests ; revered by the people because as inter- 
preters Of the celestial powers they were the custodians of 
the knowledge which was the most necessary for the 
purposes of life 

Eudemus of Rhodes, one of the principal pupils of 
Aristotle, in his History of Geometry, attnbutes the 
origin of geometry to the Egyptians, “ who were obliged 
to invent it in order to restore the landmarks which had 
been destroyed by the inundation of the Nile,” and observes 
“ that It IS by no means strange that the invention of the 
Sciences should have originated in practical needs.”* 
The new geometry was brought from Egypt to Greece 
by Thales three hundred years before Aristotle was bom, 

1 An addrnt dsUvmd at tba Royal College of Science by Sit Norniwi 
Lockyac, K C B , F R.S , on October 6 
> “ Oraak Gwunetry from Thalei to Euclid," p 3 (Allman ) 
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When to astronomy and geometry we add the elements 
of medicine and surgery, which it is known were familiar 
to the ancient Egyptians, it will be conceded that we are, 
in those early times, £sce to face with the cultivation of 
the most us^ul branches of science. 

Now, although the evidence is increasing day by day 
that Greek science was Egyptian in its origin, there is 
no doubt that its cultivation in Greece was more extended, 
and that it was largely developed there. One of the 
most useful and prolific writers on philosophy and 
science who has ever lived, Aristotle, was bom in the 
fourth century B.c. From him, it may be said, dates a 
general conception of science based on observation as 
differing from experiment If you wish to get an idea of 
the science of those times, read his wntings on Physics 
and on the Classification of Animals. All sought in 
Aristotle the basis of knowledge, but they only re^ his 
^hiloso^hy , Dante calls him ” the Master of those who 


Why was Anstotle so careful to treat science at well as 
philosophy, with which his master, Plato, had dealt almost 
exclusively ? 

The answer to this question is of great interest to our 
present subject The late Lord Playfair* in a pregnant 
passage, suggests the reason, and the later history of 
Europe shows, I think, that he is right. 

“ We find that just as early nations became nch and 
prosperous, so did philosophy arise among them, and it 
declined with the decadence of material prosperity. In 
those splendid days of Greece, when Plato, Anstotle, and 
Zeno were the representatives of great schools of thought, 
which still exercise their influence on mankind, Greece 
was a great manu/acturtug and mercantile community; 
Corinth was the seat of the manufacture of hardware , 
Athens that of jewellery, shipbuilding and pottery. The 
rich men of Greece and all its free citizens were actively 
engaged in trade and commerce The learned class were 
the sons of those citizens, and were in possession of their 
accumulated experience derived through industry and 
foreign relations Thales was an oil merchant , Anstotle 
inhented wealth from his father, who was a physician, 
but, spending it, is believed to have supported himself as 
a druggist till Philip appointed him tutor to Alexander. 
Plato's wealth was largely derived from commerce, and 
his master, Socrates, is said to have been a sculptor. 
Zeno, t(x>, was a travelling merchant Archimedes is 
perhaps an exception, for he is said to have been closely 
related to a prince ; but if so, he is the only pnneely dis- 
coverer of science on record ’’ 

In ancient Greece we see the flood of the first great 
intellectual tide. Alas ! it never touched the shores of 
Western Europe, but it undoubtedly reached to Rome, 
and there must have been vew much more observ- 
ational science taught in the Roman studia than we 
generally imagine, otherwise how account for Pliny, the 
vast public works, their civilising influence earned 
over sea and land from beyond Bab-el- Mandeb to Scot- 
land ? In some directions their applications of science 
are as yet unsurpassed 

With the fall of the Roman Empire both science and 
philosophy disappeared for a while. The first wave had 
come and gone ; its last feebler ripples seem to have 
been represented at this time by the gradual change of 
the Roman secular studia wherever they existed into 
clerical schools, the more important of which were in 
time attached to the chief cathedrals and monasteries ; 
and It IS not difficult to understand why the secular (or 
scientific) instruction was gradually replaced by one more 
fitted for the training of priests. 

It IS not to be wondered at that the ceaseless strife in 
the centre of Europe had driven what little learning 
there was to the Western and Southern extremities where 





October 13, 1898] 


NATURE 


573 


the turmoil was less — I refer to Britain and South Italy — This teaching at Salerno preceded by many years the 

while the exiled Nestorians earned Hellenic science and study of the law at Bologna and of theology at Pans 
philosophy out of Europe altogether to Mesopotamia The full flood came from the disturbance of the Arab 
and Arabia. wave-centre by the Crusades, about the beginning of the 

The next wave, it was but a small one, had its origin in twelfth century. After the Pope had declanMi the “ Holy 
our own country. In the eighth century England was at War,” William of Malmesbury tells us, “ The most distant 
Its greatest height, relatively, in educational matters; chiefly islands and savage countnes were inspired with this 
owmg to the labours of two men. Beda, generally called ardent passion. The Welshman left hts huntmg, the 
the Venerable Bede, the most eminent writer of his age, Scotchman his fellowship with vermin, the Dane his 
was bom near Monkwearmouth in 673, and passed his drinking party, the Norwegian his raw fish.” Report has 
life in the monastery there. He not only wrote the it that in 1096 no less than six millions were in motion 
history of our island and nation, but treatises on the along many roads to Palestine. This, no doubt, is an 
nature of things, astronomy, chronology, anthmetic, exaggeration, but it reflects the excitement of the time, 
medicine, philosophy, grammar, rhetoric, poetry, music , and prepares us for what happened when the Crusaders re- 
basing his work on that of Pliny He aied m 735, in turned , as Green puts it,' ‘‘the western nations, including 
which year his great follower was bom in Yorkshire. I our own, ‘ were quickened with a new life and throbbing 
refer to Alcuin He was educated at the Cathedral with a new energy ’ . . Anew fervour of study sprang 

School at York under Archbishop Egbert, and having ^ in the West from its contact with the more cultured 
imbibed everything he could learn from the writings of E^st. Travellers like Adelard, of Bath, brought back the 
Bede and others, was soon recognised as one of the first mdiments of physical and mathematical science 
greatest scholars of the time On returning from Rome, from the schools of Cordova or Bagdad. The long 

whither he had been sent by Eaubald to receive the mental inactivity of feudal Europe broke up like ice before 

pallium, he met Karl the Great, King of the Franks and a summer’s sun. Wandering teachers, such as Lanfranc 
Lombards, who eventually induced him to take up his or Anselm, crossed sea and land to spread the new power 

residence at his Court, to become his instmetor in the of knowledge The same spirit of restlessness, of inquiry, 

sciences. Karl (or Charlemagne) then was the greatest of impatience with the older traditions of mankind, either 
figure in the world, and although as King of the Franks local or intellectual, that drove half Christendom to the 
and Lombards, and subsequently Emperor of the Holy tomb of its Lord, crowded the roads with thousands of 
RomanEmpire, his Court was generally at Aachen, he was young scholars hurrying to the chosen seats where 
constantly travelling throughout his dominions He was teachers were gathered together ” 
induced, in conseouence of Alcuin’s influence, not only Stttdtum generate was the term first applied to a large 
to have a school always about him on his journeys, but educational centre where there was a Mild of masters, 
to establish, or foster, such schools wherever he went and whither students flocked from all parts. At the 
Hence it has been affirmed that ‘‘France is indebted to beginning of the thirteenth century the three principal 
Alcuin for all the polite learning it boasted of in that studia were Pans, Bologna and Salerno, where theology 
and the following ages.” The Universities of Pans, and arts, law and medicine, and medicine almost by 
Tours, Fulden, Soissons and others were not actually itself, were taught respectively, these eventually developed 
founded in his day, but the monastic and cathedral into the first universities * 

schools out of which they eventually sprung were English scholars gathered m thousands at Pans round 
strengthened, and indeed a considerable scheme of the chairs of William of Champeaux or Abelard, where 
^ucation for priests was established , that is, an educa- they took their place as one of the “ nations ” of which 
tion free from all sciences, and in which philosophy alone the great Middle Age University of Pans was composed 
was considered. We have only to do with the Arts faculty of this 

Karl the Great died in 814, and after his death the University. We find that the subject-matter of the 
eastward travelling wave, thus started by Bede and liberal education of the Middle Age there dealt with 
Alcuin, slightly but very gradually increased in height, varied very little from that taught in the schools of 
Tm» centuries later, however, the conditions were ancient Rome 

changed We find ourselves in presence of interference The so-called “artiens,” students of the Arts faculty, 
phenomena, for then there was a meeting with another which was the glory of the University and the one most 
wave travelling westwards, and this meeting was the numerously attended, studied the seven arts of the trivium 
origin of the European Universities The wave now and quadrivium — that is, grammar, rhetoric, dialectic 
manifested travelling westerly, spread outward from Arab and arithmetic, geometry, music, astronomy ’ 
centres first and finally from Constantinople, when its This at first looks well for scientific study, but the 
vast stores of Greek lore were opened by the conquest of mathematics taught had much to do with magic , arith- 
the city. metic dealt with epacts, golden numbers, and the like. 

The first wavelet justified Eudemus’ generalisation that There was no algebra, and no mechanics. Astronomy 
“ the invention of the Sciences originated in practical dealt with the system of the seven heavens 
needs,” and that knowledge for its own sake was not the Science, indeed, was the last thing to be considered in 
determining factor. The year had been determined, stone the theological and legal studia, and it would appear that it 
circles erected almost everywhere, and fires signalled from was kept alive more m the medical schools than in the 
them, giving notice of the longest and shortest days, so that Arts foculties Anstotle’s wntings pn physics, biology, 
agriculture was provided for, even away from churchesand and astronomy were not known till about i2y>| and then 
the Festivalsof the Church. The original user of geometry m the shape of Arab-Latin translations Still it must not 
was not required-away from the valleys of the Nile, Tigris be forgotten that Dante learned some of his astronomy, 
and Euphrates, and, therefore, it is now Medicine and at all events, at Pans. 

Sdrgery that come to the front for the alleviation of Oxford was an oflfshoot of Pans, and therefore a 
human ills In the eleventh century we find Salerno, soon theological studium, in all probability founded about 
to be famed throughout Europe as the great Medical 1 167,* and Cambndge came later 

School, forming itself into the first University. And Not till the Reformation (sixteenth century) do we see 
Medicine did not exhaust all the science taught, for 1 “Hiuary ofthe EngUth Peopi*, ' i 19S. 

Adelard listened there to a lecture on “the nature of > ■ CrSviw, 

things,” the cause of magnetic attractiotji being one of the * Mt»." 

“ things ” in question. » < Umvtnltia of Suropa in Uw Middle Age*, ' KjuhiUl, vol U. p. 34*. 
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jh have bad the greatest influence upon the history 

of the world— one of them depending upon the Reform- 
ation itself, the other depending upon the birth of 
ox^nmcstm inquiry. 

Mfore the Reformation the Universities were priestly 
institutions, and derived their authonty from the P<^8. 

The Universities were for the few , the education of the 
pe^Ie, except in the various crafts, was unprovided for. 

Ine idea of a general education in secular subjects 
at the expense of the State or of communities is coeval 
with the Reformation. In Germany, even before the 
time of Luther, it was undreamt of, or rather, perhaps, one 
should say, the question was decided in the negative. In 
bis day, however, his seal first made itself heard in favour 
of education, as many are now making themselves heard 
in favour of a better ^ucation, and in 1524 he addressed a 
letter to the Councils of all the towns in Germany, begging 
them to vote money not merely for roads, dikes, guns, 
and the like, but for schoolmasters, so that all children 
might be taught j and he states his opinion that if it be 
the duty of a State to compel the able-bodied to carry 
arms, it is A fortton. its duty to compel its subjects to 
send their children to school, and to provide schools for 
those who without such aid would remain uninstructed 

Here we have the germ of Germany’s position at the 
present day, not only in scientific instruction but in 
everything which that instruction brings with it. 

With the Reformation this idea spread to France. In 
2560 we find the States General of Orleans suggesting to 
Francis II a “levde d’une contribution sur les btfn^nces 
eccl^iastiques pour raisonablement stipendier des peda- 
gogues et gens lettr^s, en toutes villes et villages, pour 
rinstruction de la pauvre jeunesse du plat pays, et soient 
tenus les pires et m^res, a peine d'amende, k envoyer les 
dits enfants k I’dcole, et k ce faire soient contraints par 
les segnieurs et les luges ordinaires ” 

Two years after this suggestion, however, the religious 
wars broke out ; the material interests of the clerical party 
had predominated, the new spirit was crushed under the 
iron neel of priestcraft, and the French, in consequence, 
had to wait for three centuries and a revolution before 
they could get comparatively free 

In the Universities, or at all events alongside them, we 
find next the introduction, not so much yet of science, 
as we now know it, with its experimental side, as of the 
scientific spmt. 

The history of the Collie de France, founded in 
1531 by Francis the First, is of extreme interest. In 
the fifteenth century, the studies were chiefly literary, 
and except in the case of a few minds they were confined 
merely to scholastic subtleties, taught (I have it on the 
authority of the Statistique de I’EnseignementSupdrieur) 
in barbarous Latin. This was the result of the teaching 
of the faculties , but even then, outside the faculties, 
which were immutable, a small number of distinguished 
men still occumed themselves in a less rigid way in 
investigation , but still these studies were chiefly literary 
Among those men may be mentitmed Danks, Postal, 
Dole, Guillaume Budd, Lefkvre d'EtapIes, and others, 
who edited with notes and commenUnes Greek and 
Latin authors whom the University scarcelyknew by name. 
Hence the renaissance of the sixteenth century, which 
gave birth to the Colldge de France, the function of 
which, at the commencement, was to teach those things 
which werendt in the ordinary curnculura of the faculties 
It was called the ColUgt dts Deux Langues, the languues 
being Hebrew and Greek. It then became the CoiUn 
des J'rois Languts, when the king, notwithsunding the 
opposition of the University, created in 1534 a chair of 
Latin. There was another objection made by the 
University to the new creation ; from the commence- 
ment the courses were free , and this feeling was not 
•decreased by the fact that around the celebrated masters 
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of th» Trots Langucs a crowd of students was soon con- 
gr^ated. 

The idea in the mind of Francis the First in creating 
this Royal College may be gathered from the fbllownsg 
Edict, dated in 1545: “Fran9ois, &c., savoir faisons k 
tous presents et k venir qne Nous, considdrant que le 
s^avoir des langues, qui est un des dons du Saint-Efsprit, 
fait ouverture et donne le moyen de plus entikre connais- 
sance et plus parfaite intelligence de toutes bonnes, 
honnktes, saintes et saluUirea sciences. . . . Avons fait 
faire pleinement entendre k ceux out, y voudraient 
vacquer, les trois langues pnncipales, Hdoraft^ue, Grecque, 
et Latine, et les Ltvres esquels les bonnes sciences sont le 
mieux et le plus profonddment traitdes. A laquelle fin, 
et en suivant le ddcret du concile de Vienne, nous avons 
pid9a ordonnd et establi en ndtre bonne ville de Paris, 
un bonne nombre de personnages de S9avoir excellent, 
qui lisent et enseignent publiquement et o^inairement 
les dues langues et sciences, maintenant florissant autant 
ou plus qu’elles ne firent de bien longtemps. . . . 
auxquels nos lecteurs avons donnd honndtes gages et 
salaires, et iceux fait pourvoir de plusieurs beaux bdnd- 
fices pour les entretenir et donner occasion de mieux et 
plus continuellement entendre au fait de leur charge. 
. . &c " 

The Statistique, which I am following in this account, 
thus sums up the founder’s intention — “ Le Colldge 
Royal avait pour mission de propager les nouvelles con- 
naissances, les nouvelles ddcouvertes. II n’enseignait 
pas la science faite, il la faisait ” 

It was on account of this, more than on account of 
anything else, that it found its greatest enemy in the 
University The founding of this new College, and the 
great excitement its success occasioned in Pans, were, 
there can be little doubt, among the factors which 
induced Gresham to found his College in London in i S74* 

These two institutions pla^ied a great part in their 
time. Gresham College, it is true, was subsequently 
strangled, but not before its influence had been such 
as to permit the, Royal Society to rise phoenix-like from 
Its asnes, for it is on record that the first step in the 
forming of this Society was taken after a lecture on 
astronomy by Sir Christopher Wren at the College. All 
connected with them felt in time the stupendous change 
of thought in the century which saw the birth of Bacon, 
Galileo, Gilbert, Hervey, Tycho Brahe, Descartes and 
many others that might be named , and of these, it is well 
to remark, Gilbert,' Hervey and Galileo were educated in 
medical schools abroad. 

Bacon was not only the first to lay down regulce 
pktlosophandt, but be insisted upon the far-reaching 
results of research, not forgetting to point out that 
'' luct/era experimenta, non fruettfera quarenda,’’* as a 
caution to the investigator, though he had no doubt as 
to the revolution about to be brought about by the 
ultimate application of the results of physical inquiry. 

As early as 1560 the Academia Secretorum Naturae 
was founded at Naples, to be followed by the Lincei in 
1609, the Royal Society in 1645, the Cimento in 1657, 
and the Pans Academy in i666. 

From that time the world may be said to have belonged 
to science, now no longer based merely on observation 
but on experiment. But, alas I how slowly has it percolated 
into our Universities 

The first organised endeavour to teach science in 
schools was naturally made in Germany (Prussia), where^ 
in 1747 (nearly a century and a half ago), Realschulen 
were first started , they were taken over by the Govern- 
ment in 1832, and completely reorganised in 1859, this 
step being demanded by the gn^th of mdustry and the 
spread of the modem spirit Eleven hours a week were 
given to natural science ro these schools forty years ago. 
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Ttachtng the Ttachers. 

Until the year 1762 the JeiutU had the education of 
France almost entirely in their hands, and when, there- 
fore, their expulsion was decreed in that year, it was only 
a necessary step to create an institution to teach the 
foture teachers of France. Here, theil, we had the 
Ccole Norniale in theory ; but it was a long time before 
this theory was earned into practice, and very probably 
It would never have been had not Rolland d'Erce- 
ville made it his duty, for more than twenty years, by 
numerous publications, amongst which is especially to be 
mentioned his “Plan d’Education,” printed in 1 783, to point 
out, not merely the utility, but the absolute necessity for 
some institution of the kind. As generally happens in 
such cases, this exertion was not lost, for, in 1794, it was 
decreed that an ftcoU Normale should be opened at Pans, 

“ ou seront appel^s de toutes les parties de la Rdpublique, 
des citoyens odjk insiruits dans les sciences utiles, pour 
apprendre, sous les professeurs les plus habiles dans tous 
les genres, I’art d’cnseigner ” 

To follow these courses in the art of teaching, one 
potential schoolmaster was to be sent to Pans by every 
distnet containing 20,000 inhabitants 1400 or 1500 
young men, therefore, arnved in Pans, and in 1795 the 
courses of the school were opened first of all in the 
amphitheatre of the Museum of Natural History The 
professors were chosen from among the most celebrated 
men of France, the sciences being represented by 
Lagrange, Laplace, Haury, Monge, Daubenton, and 
Berthollet. 

While there was this enormous progress abroad, re- 
presented especially by the teaching of science in 
Germany and the teaching of the teachers in France, 
things slumbered and slept in Britain We had our coal 
and our iron, our material capital, and no one troubled 
about our mental capital — least of all the universities, 
which had become, according to Matthew Arnold (who 
was not likely to overstate matters), mere hauts lyc^es, 
and “had lost the very idea of a real university,” > 
and since our political leaders generally came from 
the universities little more was to be expected from 
them. 

Many who have attempted to deal with the histoi^ of 
education have failed to give sufficient prominence to the 
tremendous difference there must necessarily have been 
in scientific requirements before and after the introduction 
of steam power 

It IS to the discredit of our country that we, who gave 
the perfected steam engine, the iron ship, and the loco- 
motive to the world, should have been the last to feel the 
next wave of intellectual progress 

All we did at the beginning of the century was to found 
mechanics’ institutions, They knew better in Prussia, 

“ a bleeding and lacerated mass,” > after Jena (i8o6),King 
Frederic William HI. and bis councillors, disciples of 
Kant, founded the University of Berlin, “to supply the 
loss of territory by intellectual effort ” Among the 1 
universal poverty money was found for the Universities 
of Kcenigsberg and Breslau, and Bonn was founded in 
1818. As a result of this policy, earned on persistently 
and continuously by successive Ministers, aided by wise 
councillors, many of them the products of this ^Iicy, 
such a state of things was brought about that not many 
years ago M. Ferdinand Lot, one of the most distinguished 
educationists of France, accorded to Germany “ a supre- 
macy in Science comparable to the supremacy of England 
at sea,” 

But this position has not been obtained merely by 
founding new universities. To Germany we owe the 
perfecting of the methods of teaching Science. 

1 have shown that it was in Germany that we find 

1 SehooU «nd Univanltin on tb« Continent,” p. ts'i.'^ 

• "Vnlvenity Sdecetlon In Eoglend, Fience end Oefmeay," Sir 
Rowland BlennerliatKit, p. »s 


the first organised science teaching in schools. About 
the year 1825 that country made another tremendous 
stride. Liebig demonstrated that science teaching, 
to be of value, whether in the school or the university, 
must consist to a greater or less extent in practical 
work, and the more the better ; that book work was next 
to useless. 

Liebig, when appointed to Giessen, smarting stiB 
under the difficulties he had had in learning chemistry 
without proper appliances, induced the Darmstadt 
Government to build a chemical laboratory in which 
the students could receive a thorough practical training. 

It will have been gathered from this reference to Liebigs 
system of teaching chemistry, that still another branch of 
applied science had been created, which has since had a 
stupendous effect upon industry , and while Liebig was- 
working at Giessen, another important industry was 
being created m England I refer to the electric tele- 
graph and all its developments, foreshadowed by Galileo 
in his reference to the “sympathy of magnetic needles ” 

Not only then in chemistry, but m all branches of 
science which can be applied to the wants of man, the 
teaching must be practical— that is, the student must 
experiment and observe for himself, and he must himself 
seek new truths 

It was at last recognised that a student could no more 
learn Science effectively by seeing some one else perform 
an experiment than he could learn to draw effectively by 
seeing some one else make a sketch Hence in the 
German Universities the Doctor’s degree is based upon 
a research. 

Liebig’s was the font et ortgo of all our laboratories— 
mechanical, metallurgical, chemical, physical, geological, 
astronomical, and biological J Norman Lockyer. 

( To be continued.) 


OPENING OF THE THOMPiyON-YATES 
LABORATORIES AT UNIVERSITY COLLEGE, 
LIVERPOOL 


'^HE latest addition to the noble series of buildings 
now fast surrounding the old lunatic asylum in 
which University College, Liverpool, started work seven- 
teen years ago is devoted to the Schools of Physiology 
and Pathology The professorships in these subjects 
were endowed and equipped by the late Mr George 
Holt some years ago , and now suitable laboratories, on 
a magnificent scale, have been erected by the generosity 
of the Rev. S A. Thompson-Yates at a cost of nearly 
30,000/ 

The building is of Liverpool grey brick and Kuabon 
terra-cotta in the renaissance Gothic style. It is L-shaped, 
one wing extending towards the north, where it joins the 
pathological museum of the old medical school buildings, 
and the other towards the east, the entrance being at the 
angle where the wings join. There are three floors and 
a basement. The two upper floors are occupied by 
physiology, under Prof. Sherrington , and the ground 
floor and basement by pathology, under Prof. Boyce. 
A large lecture theatre, the fine staircase and halls, and 
a few other apartments for the use of students are common 
to the two departments. Simplicity of plan has been 
the aim of the architects (Messrs. A. Waterhouse and 
Son), and there has been little or no expenditure of 
space in corridors and passages As some of the 
rooms are to accommodate large numbers of workers, 
and so require to be lofty, while others are the private 
studies of individuals where a high ceiling would mean 
waste of space, a free use has been made of the expedient 
of oezzanines, by which the smaller rooms have beets 
interpolated between the floors. The lecture theatre is- 
very completely fitted for lantern Ulustration, including 
the < projection microscope, the chromoscope, the- 
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aniinatograph,the episcope and skiopticon, and altn very 
perfect arrangements for the projection of the spectrum. 
The Physiological Department conuins, in addition, larrc 
rooms for ; — Chemical physiology with separate wont- 
places for over fifty stuaents, ana fuller accommodation 
for about six research workers , physical physiology 
enabling a class of more than thirty to carry out exercises 
on muscle and nerve at one time, each student’s place 
being provided with electric light, water, gas, electric 
wire for supply of current, induction coil, electnc battery, 
recording arum driven by fixed pulleys from the shafting 
running above the table, electric keys, and heliostat 
apparatus, &c. , histology with accommodation for about 
eighty students, with adjoining preparation and store 
rooms , also smaller chemical rooms, professor’s private 
and photographic rooms, room for experiments in electro- 
physiology, and a smaller theatre for the demonstration 
of experiments. The Pathological Department has large 
rooms for —Morbid histology with work-places for sixty 
students , bacteriological work with suction and force 
pumps for filtering, a bacterial mill for pulverising 
bacteria, and a plentiful supply of steam at high pressure 
to conduct the various boiling operations. There are 
also rooms for chemical pathology, museum preparator’s 
work, incubators at constant temperature, private ex- 
perimental work, pathological diagnosis society, bacterio- 
logical work of the city, gas analysis, and the professors’ 
private rooms. Briefly stated the special features of the 
pathological laboratories are the impervious opaline 
slabs covering the tops of the work-benches, and 
diminishing tne risk of contamination and facilitating 
cleaning, the use of steam for boiling operations, a 
plentiful electric supply working the lamps and the 
numerous motors, and a specially high-pressure water 
supply, and lastly the refrigerator chamber Through- 
out the Thompson-Yates laboratories are fitted up in 
the most complete and perfect manner, both for teaching 
and research ; and the favourable opinions which have 
been so freely expressed by the distinguished scientific 
visitors during the opening and following days may be 
briefly summM up in the quotation from Prof Michael 
Foster’s happy and stimulating speech at the banquet, 
that “ they (the laboratories) produced two physiological 
effects— they took one’s breath away, and they made 
one’s mouth water ” 

The invitation from the Council and Senate of 
University College to the opening function was accepted 
by a large number of distinguished men of science and 
representatives of universities and medical schools from 
all parts of the country, including Lord Lister and Lord 
Kelvin, Earl Spencer and the Earl of Derlw, the Bishops 
of Ripon, Carlisle, Chester and Liverpool, Prof. Virchow, 
Sir S Wilks (President of the College of Physicians), 
the Vice-Chancellor of Cambridge University, Prof M 
Foster and Prof. Burdon Sanderson, the Presidents of 
the Royal College of Physicians and Surgeons of Edin- 
burgh, Sir W Turner, Sir W Gairdner, Sir Douglas 
Galton, Sir A Geikie, Sir J. Crichton Browne, Mr. R. B. 
Haldane, M P , Mr. Justice Kennedy, Sir James Russell, 
Prof Rutherford, Dr Lauder Brunton, Captain Abney, 
Prof Rucker, Prof. Poulton, Prof Gotch, Prof Kan- 
thack, Sir R. Thome Thome, Prof Schafer, and many 
others. These jguests, for the most part in their academic 
robes, walked in procession with the civic authorities, 
the University and College staff, forming a ceremonial 
that for stateliness, brilliance, and interest has probably 
never been equalled beifore in Liverpool 

The scientific and medical guesu amved in Liverpool 
on Friday, and that day and Sunday were given un to 
pnvate hospitality and informal meetings at the College 
and elsewhere ; while Saturday, October 8, was the date 
of the University Degree ceremony aifd the formal 
opening of the new laboratories. 

The University function was arranged to take place 
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in St. George’s Hall ; and there, in the presence of the 
Lord Mayor and Corporation, the staff, graduates and 
students of the University, the distinguished ((oests, and 
a large concourse of citizens of Liverpool, tM honorary 
degree of Doctor of Science was conferred upon Lord 
Lister by Earl Spencer, the Chancellor of the Victoria 
University. 

Lord Lister was presented for the degree by Dr. 
Richard Caton, Chairman of the Medical Faculty, and 
formerly Professor of Physiology in University College ; 
and both the Chancellor and Dr. Caton in their speeches 
drew attention to Lister’s immortal life-work in the anti- 
septic methods of surgery, and to the benefits conferred 
thereby upon humanity and the lower animals 

After Lord Lister had been admitted to the degree by 
the Chancellor, and had signed the roll of graduates, 
the Principal of University College (Mr R T. Glaze- 
brook, F R S ) made a statement as to the history of the 
medical school and of the erection of the new labor- 
atories by Mr. Thompson-Yates The generous donor 
himself was unable to be present, but a letter from him 
was read expressing good wishes 

Lord Lister then delivered a short address, for which 
a vote of thanks was proposed by the Lord Mayor of 
Liverpool, and seconded (in the atisence of Lord Derby) 
by Mr W Rathbone, Vice-President of the College. 

Lord Lister pointed out in eloquently simple language 
the necessity for such laboratories in medical education, 
their importance both in teaching and research, and the 
benefits they were calculated to confer upon the College, 
upon Liverpool, and upon the neigh tmurhood. Lord 
Lister then, with a boldness and wisdom which com- 
pelled admiration, made a dignified statement as to the 
utility and humanity of experiments upoh animals, which 
coming from such a man on such an occasion cannot but 
have a most beneficial effect He concluded this part of 
his address with the sentence, “ While 1 deeply respect 
the humane feelings of those who object to this class of 
inquiry, I assure them that, if they knew the truth, they 
would commend and not condemn them.” 

After the function in St. George’s Hall, the company 
proceeded to University College, where the brief cere- 
mony of decianng the laboratories open was performed 
by Lord Lister, after the presentation of a key in a silver 
casket had been made by the Chairman of the College 
Council A similar key was retained for presentation to 
Mr. Thompson-Yates Lord Lister and the large as- 
sembly of invited guests were then conducted in parties 
through the laboratories , other parts of the College were 
also visited Tea and refreshments were served in the 
Victoria building ; and, finally, the Lord Mayor’s banquet 
at the Town Hall in the evening brought to a conclusion 
the formal proceedings of what stands out as the first 
great University function in Liverpool 

College functions have been frequent j noble buildings 
and new laboratories belonging to University College 
have been opened before , but now for the first time the 
professors and students appeared not merely as members 
of the College, but of the Victoria University Liverpool 
IS to be congratulated not only upon the splendid new 
laboratories, not only upon the impressive ceremonial of 
their inauguration, but also upon the fact that the first 
honorary degree conferred by her University, in the 
City, has been bestowed upon such a man as Lord 
Lister. 


THE OPENING ADDRESSES AT THE 
MEDICAL SCHOOLS. 

T N respect of an opening address there seems at the 
^ meqtcal schools no fixed rule ; in some cases the first 
year’s student plunges tn meduures, and the first word he 
receives from his teachers is actually work ; in others a 
more or less philosophical discourse, often, it must be 
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admitted, more suited to the practitioner or advanced 
stiulent, forms the prelude to a medical curriculum. The 
actual need for an opening address on medical education 
is really somewhat less than would be thought, since the 
** Student’s Numbers ” of the Lanut or Brthsh Medical 
foumal contain usually all that can possibly be said in 
the way of general advice to the student, and these eveiy 
student or nis parents read. This fact, doubtless well 
known to those giving the addresses, is perhaps one 
explanation of the varied subject-matter which October 
after October gets worked up and delivered as introduc- 
tory addresses What is in a name ? Whether the 
introductory address benefits the first year’s student or 
not. It at any rate forms an excuse for a batch of interest- 
ing dissertations, which have at this season of the year, 
when returning from holiday and bent on work, an effect 
both stimulating and refreshing Stimulating, because 
from these addresses we get glimpses of the varied 
character and enormous extent of the undiscovered 
country, which lies open to the scientific explorer , re- 
freshing, because we get a few tastes, as it were, of the 
fruit of the prpmised land 

The address of addresses this year was Prof Virchow's, 
which was printed fully in these columns last week. 
The Mason College, Birmingham, was fortunate in 
having Prof Michael Foster as lecturer The subject 
chosen was the nature and function of a university 
Prof Foster has a high ideal of what a university ought 
to be, and, in view of the formation of a Midland Uni- 
versity, indicated at Birmingham, what should be the 
aims of those entrusted with the foundation of this 
University It is a relief to-day, when universities are 
rather apt to be regarded as examination-framing and 
degree-giving machines, to hear an eloquent voice 
raised which emphasises the value to the medical 
student of research and individual laboratory super- 
vision, as being not only the best but in the long run the 
quickest way of teaching him the way to think, and thus 
attack the problems which the future practice of his 
profession will present to him 

Mr, Turner, in his inaugural address at St George’s 
Hospital, directed the attention of his audience to. per- 
haps, a less ideal, but nevertheless an important subject 
Mr Turner contends, as many have done before, that the 
profession of medicine is not rewarded proportionally to 
Its merits. Distinctions ate ccetens partbus conferred less 
readily on medical men than on members of the legal or 
clerical profession Further, authors have done a wrong 
to the medical profession on many occasions by distort- 
ing in fiction and elsewhere its characteristics This, no 
doubt, IS very true ; but one is thankful that it is fast 
disappearing That those in authority arc not, or rather 
were not entirely to blame for these grievances is 
also equally true The emergence of medical prac- 
tice from crude empiricism to its present-day condition, 
demanding on the part of the medical unit higher intel- 
lectual faculties, as opposed to mere memory, which bring 
m their tram an increased appreciation of the assthetic, 
will certainly remedy the social position of the rank and 
file of the profession. The effhet of this is already seen 
in the increasing numbers of medical hlierateurs of the 
type of Oliver Wendell Holmes, and medical authors 
Mr. Turner rightly not only indicated the disease, but 
suggested a remedy. While deprecating any attempt at 
organisation allied to trade unionism, he exhorted his 
bearers “ to make by force their merit known,” and culti- 
vate amongst themselves an tspnl de corps which would 
essentially overcome whatever obstacles it encountered. 

A practical medical subject was the text of Dr. Caley’s 
address at St. Mary's Hospital~prevention in medicine. 
Dr. Caley contended that to whatever extpnt the science 
of hygiene might develop, the actual prevention of 
disease will also depend upon thO rank and file of the 
medical profession and the public. Some interesting 
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points were brought out in this address with regard to 
some of Dr. Sidney Martin’s researches on the effect of 
organically polluted soil on the retention of vitality by 
the typhoid bacillus. In the case of virgin soil inoculated 
with tbe bacillus, no signs of vitality were found after 
fourteen, twenty, or twenty-three days , in the case of 
polluted soil, the bacillus was thriving at the end of 
seven months Dr. Caley emphasised the importance to 
Great Bntain as a colonising power of the prevention of 
malarial fevers, and noted with satisfaction that, thanks 
to the new arr^ medical regulations, a better class of 
army medical officer will be forthcoming. The lecturer 
further considered the application of prevention to tuber- 
culous disease, and in this connection referred to the 
results of the Royal Commission on Tuberculosis and 
the recent French Tuberculosis Congress. 

An important point in Dr Voelcker’s address at the 
Middlesex was the caution which he gave to students as 
to how they spoke of medical matters in lay circles This 
might have been extended, as there can be no doubt of 
the incalculable harm that may be done by a student or 
doctor who IS not possessed of tact The public as a 
rule lose no time or spares no pains m making the most 
of what has the material in it of a medical scandal In- 
cautious students have before now doubtless unwittingly 
been sources of great mischief 
At the Royal Free Hospital, Dr Walter Carr dis- 
coursed upon “ Fashion in Medicine ’' Bleeding 
naturally found a place amongst the historic medical 
fashions, as also dia the administration of calomel. Two 
present fashions in medicine were, according to Dr Carr, 
the anti-toxine treatment and the treatment by animal 
extracts. At the close of the address he touched, 
appropriately to his audience, upon the future of the 
medical woman He rightly urged the necessity of 
keeping up the standard of the medical woman, and 
gave a note of warning with regard to the possibility of 
the success, which had finally attended the movement, 
producing a less valuable individual 
The Pharmaceutical Society of Great Britain had the 
fortune to be addressed by Sir James Crichton Browne. 
Sir James pointed out that the examination of chemists 
and druggists ought to proceed on different lines to that 
of medical students in that the former were, as a rule, 
earning their livelihood by more or less manual service 
all the time they were in statu puptllari Sir James dis- 
cussed the sale of poisons and the possibility of new legis- 
lation upon this subject in the immediate future 'The 
average poisoner, according to the lecturer, takes but 
little advantage of tbe recent discoveries of science. In 
this connection he pointed out the populanty of arsenic, 
which was used by Wonderton m nis attempt, in 1384, 
to poison Charles \ I of h ranee and the Dukes of 
Valois, Bern, Burgundy, and Bourbon. This drug was 
also the basis of the “ manna ” of St N icholas of Ban, 
and Toffania of Naples, which caused the deaths of Coo 
persons. In Sir James’ expenence no medical poisoner 
has ever used a drug outside Schedule A of the Poisons 
Act. From this circumstance the lecturer drew an 
interesting inference— vi* that medical poisoners, so far 
from being intellectual villains, were as a rule dull and 
stupid to a degree, since much more deadly and much 
less easily detectable substances lay to their hand, if 
only they would take the trouble to find them and be 
onginal. They are, in fact, another instance of mtellec- 
tinu incapacity being associated with moral debasement. 
The lecturer then entered upon the subject of disease 
toxines .ind allied bodies, and pointed out how in all 
probability the poisoner of the future would avail him- 
self of this class of poison. In conclusion, the effect of 
anti-toxines in the prevention of the sequelae of the in- 
fective diseases was pointed out ; and basing his oteerv- 
ations upon the dictum of Sir William Gull, that a 
patient took ten years to recover from an attack of 
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typhoid fevtr, Sir James emphMised the benefit which 
would tccrue to mankind from the use of these remedies. 

Dr. Robert Saunby delivered an opening address at 
the Medical School of University College, Cardiff, on 
modem universities. The lecturer deplorra the con- 
dition of university education in England so far as 
concerns medicine, and pointed to what was done by 
the State in Germany and France. This theme has 
been often dwelt upon, and not without effect. England 
is now waking up to the value of technical education, of 
creating places where men can pursue those studies 
which are to form their stock-in-trade for life 

The address at the Yorkshire College, Leeds, was 
given by Dr. Cullingworth upon the importance of 
personal character in the profession of medicine The 
author referred to an interesting article by Sir James 
Paget on the result of an inquiry of what became of ! 
1000 of his pupils fifteen years after their entry at St. | 
Bartholomew’s This showed that 9 per cent, died with- [ 
in twelve years of their commencing practice, and forty- ! 
one, or about 4 s per cent , during their pupilage, fifty- 
six failed entirely, the remainder were successful in all 
degrees varying from distinguished success to very 
limited success. This, on the whole, is not a bad aver- 
age, and if It was possible to the medical student of 
1870, more is possible and probable to the medical 
student of to-day. 

From the above brief extracts it will be seen with what 
varied advice and dissertations the recruits of the medical 
profession have been introduced to their life study The 
practitioner and advanced student, rendered more cynical, 
perhaps, by contact with his fellows, will be inclined, and 
possibly not altogether wrongly, to recall the words of 
Mephistopheles to the would-be medical student in 
Faust, and abide by them — 

The trade of medicine’s easiest of nil 
’Tis but to study all things— everywhere 
Nature and man— the great world and the small. 

Then leave them at haphazard still to fare 

F. W Tunnicuffe. 


SURGEON-MAJOR J, E. T. AJTCHISON, 
M.D, CI.E., F.RS 

B otany has lost another of its devotees. Dr. 

Aitchison died at Kew on the 30th ult , at the age 
of sixty-three, after two or three years of bad health, con- 
sequent on a weak heart and other complications He 
was a man of fine physique, and of a genial and K^py 
disposition. The son of Major I. Aitchison, H.E 1 cf S., 
he was bom in India in 1835 After successfully studying 
medicine and surgery at Edinburgh, he entered the 
Bengal medical service in i8$8, and remained in it for 
thirty years. But it was as a botanical explorer and an 
investigator of the vegetable products of the various 
countries he visited that he was known in the scientific 
world. Enthusiastic, enterprising, and persevenng in no 
ordinary degree, be succeeded in forming valuable 
botanical collections under difficulties that would have 
discouraged and prevented many men. Science is 
primarily indebted to him for collecting pU^nts and Uieir 
products and^ocal information concerning them. In 
these investigations he was indefatigable ; and he had a 
nch field for his labours in North-west India, Afghan- 
istan, Baluchistan, Persia, and Russian Turkestan. He 
seems to have been led to botanical pursuits by the study 1 
of Indian drugs, a# in tracing their origin lie became j 
familiar with vegetable organography, and acquired a 
love for plants whici he retained to the last Indeed, 
he iiettlM at Kew in order to be able to continue 
hiijiitudies. Hi* first contribution (1863) to botanical 
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literature was an enumeration of the plants of the 
Jhelum district of the Punjab, with note* on their pro- 
duct* and distribution. It wu m this paper that he 

S nbluhed the only new species, 1 believ^ that he ever 
escribed independently. For the many novelties be 
subsequently discovered he always called m professional 
aid, being too modest and too anxious for accuracy to 
attempt it alone 

Subsequently, in 1869, he published a catalogue of the 
plants 01 the Punjab and Sindh, which, however, was a 
good deal more than a catalogue. This was followed by 
a lengthy paper on the flora and vegetable products of 
Lahul, a “ Handbook ” on the trade piquets of Leb, and a 
number of smaller contributions to botanical literature. 
But his great harvest was made in Afghanistan and the 
surrounding countries In the winter of 1878, he accom- 
panied the troops under General (now Sir Frederick) 
Roberts into the Kuram Valley, and the following year 
was appointed botanist to the expedition. A collection 
of some 15,000 specimens of dried plants was made 
between Thai and I’eiwarkotal, at elevations of 2500 to 
15,000 feet A further collection was made in 1880 in the 
same country; and in 1884 he was appointed naturalist 
to the Afghan Delimitation Commission. This was even 
more fruitful than the previous expeditions, yielding about 
800 species, represented by 10,000 specimen*. But Dr 
Aitchison not only collected specimens , he also collected 
a large amount of local information concerning them 
These immense collections were worked out at F^w, and 
the results published in the Journal and Transactions of 
the Linnean Society. The papers are prefaced by 
admirable descriptions of the vegetation and local con- 
ditions of the districts traversed Apart from the plants 
collected by William Griffith during the first Afghan war 
(1839-40), Kew possessed very little from this interesting 
region , hence Aitchison greatly enriched the herbarium 
and museum In addition to the papers mentioned, he 
wrote a number of articles on the medicinal and other 
vegetable products of commercial value 1 had almost 
forgotten to mention that he also collected zoological 
specimens 

Personally Dr. Aitchison was of a most amiable and 
kind-hearted disposition, and this, combined with bis fine 
presence, tact and medical knowledge, enabled him to mix 
with the natives with impunity, and obtain information 
that others could not One of the first things he did on 
arriving at a place was to treat the sick, and his reputation 
preceded him, so that he was often approached and be- 
sought for aid In 1883 he was created a Companion of 
the Order of the Indian Empire, and in the same year he 
was elected a Fellow of the Royal Society of London. 
Unfortunately the last year of his life was saddened by the 
loss of his wife, to whom he had been deeply attach^. 

He was occupied during the last two years in preparing 
a Flora India Deserta, to include the plants of North- 
western India, Baluchistan, and Afghanistan, but hi* 
ailments prevented him from doing more than ccdlect 
matenals. It is not possible to find at once an equally 
qualified person to carry this idea into effect. 

Though Aitchison was little in society during the last 
four or five years, there are many who will feel the loss 
of one who was such a cheerful companion and warm 
fnend. W Bottino Hemslev. 


CONFERENCE ON THE INTERNATIONAL 
CATALOGUE OF SCIENTIFIC LITERATURE. 


AT the_ Royal Society on Monday evemng, the 
President and Council held a reception to meet the 
delegates attending the international conference imon 
an international catalogue of scientific literature. The 
conference began on Monday, and pracUc^y all 
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countries actively engaged in scientific work are repre- 
Seated. The following is a list of delegates appointed to 
attend the ouiforetrce 

Austria.— L. Roltsmann (Kaiserliche Akademie 
der Wissensehaften, Vienna) ; Prof. E. Weiss (Kaiser- 
liclie Akademie der Wissenschaften, Vienna). 

Belgium,— C3Mtv9\\tv Descamps (President de I’lnstitut 
International de Bibliographte, Brussels) ; M Paul Otlet 
(Secretaire-General de I’lnstitut International de BibUo- 
graphie, Brussds) ; M. H LafonUine (Directeur de 
Plnstitut International de Bibliographic, Brussels) 

France,— 'PxeA, G. Darboux (Membre de I’lnstitut de 
France) ; Dr. J. Deniker (Bibliothdcaire du Museum 
d’Histoire Naturelle) , M. E. Mascart (Membre de 
rinstitut de France) 

Germany.— Ptof. Dr. ' Klein, Geheimer Regierungs* 
Rath (University of Gfittingen) 

Hungary. — Dr. August Heller (Librarian, Ungansche 
Akademie, Buda-Pesth ) ; Dr Theodore Duka (in 
London). 

Japan. — Prof Einosuke Yamaguchi (Imperial Univer- 
sity of Kioto). 

Mexico. — Seiior Don Francisco del Paso y Troncoso 

Netherlands.— Pxoi D. J Korteweg (Universiteit, 
Amsterdam) 

Norway —Dr Jbrgen Brunchorst (Secretary, Bcr- 
genske Museum) 

Sweden — Dr E. W Dahlgren (Librarian, Kongl 
Svenska Vetenskaps Akademie, Stockholm; 

Switzerland. — Dr. Jean Henri Graf (President, Com- 
mission de la Bibliotheque Nationale Suisse) , Dr Jean 
Bernoulli (Librarian, Commission de la Bibliotheque 
Nationale Suisse). 

United Kingdom — Representing the Government 
The Right Hon. Sir John E Gorst. O C . M P . F R S 
(Vice-President of the Committee c 


Rucker, Sec.RS : Prof H E. Armstrong, F R S , Sir 
^ Nmman Lockyer, K C B , F.R S , Dr Ludwig Mond, 

United States — Dr Cyrus Adler (Librarian, Smith- 
sonian Institution, Washington) 

Cape Cd/iwi)'.— Roland Trimen, Esq., F R S 
/iwitf.— Lieut. - General Sir R. Strachey, G C S I , 
F.R S : Dr. W T Blanford, F.R S 
Natal — Sir Walter Peace, K.C M.G (Agent-General 
for Natal). 

New Zealand— Hon. W. P Reeves (Agent- 
General for New Zealand). 

Queensland,— Hon. Sir Horace Tozer, K.C M G 
(Agent-General for Queensland) 

On Tuesday evening the Royal Society gave a dinner 
to the delegates at the Hfltel M^tropolc. Lord Lister 
occupied the chair, and many Fellows of the Society were 
present, in addition to the foreign representatives of 
science. The Times gives the following report of the 
speeches at the dinner • - 

Prof. RUcker, In proposing “Science in all Lands,” said 
that science had become the most cosmopolitan of all the pro 
feisions. In his own case he had (his year taken pert, more or 
less, in foar international meetings ; and he did not think there 
was any body of men or any other profession in which 


cordial arrangements were made for the recognition of merit, 
foreign or otherwise, as the Royal Society. They bad a regular 
organisation for recognising merit outside the g^rapblcal 
bimndanes of the nation to which men belonged, ^ey recog- 
nised great scientific triumphs u being triumphs, not for one 
nation, but for the world. Names like those of Pasteur, Helm- 
holts, and Maxwell were recognised as names of which the 
whole wcwld was proud. Science was gradually forming a per- 
tnt^eitit intemational conforence of sdentifo; men, all com- 
nuMkating with each other by writings, if not’bg speech, and 
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they were drawn together not only by the bonds of intellectual 
sympathy but bysdratific friendship. 

Prof Darboux, of the University of Paris, acknowledging the 
toast in French, said that the ideas to which Prof Rucker had 
given Expression would receive the unreserved adhesion of all 
those who cultivated mtence for its own sake. The most 
illustrious scientific men always retained some trace of their 
origin and of their race, as might be seen in the differences 
between the genius of a Descartes, a Newton, a Cuvier, a 
Darwin, or a Lagrange German science was characterised by 
depth and power ; French science by greater clearness and 
better method ; while English Kience, though frequently beset 
with difficulties and dangers, bad by a bola and timely policy 
rescued free inquiry from being overwhelmed. Whenever men 
of science met one another face to face, notwithstanding the 
diflerences that might separate tHebi, they felt drawn to each 
other by the bonds of common interests Every man of science 
recc^nised in another seeker after truth, wherever he might be 
met, a fnend ; and, though he did not cease to uphold the love 
for his Fatherland, he was proud to participate, as the delegates 
were participating now, in a work ot peace, concord, and civil 

Prof Weiss, director of the Imperial Observatory, Vienna, 
in proposing “Success to the Conference,” said he had spent a 
few years m England in early childhood, and had learnt to love 
the English people ; and in declining age he had occasion to 
admire the scientific men of England— their earnestness and the 
skilful perseverance with which they carried out their researches. 
He trusted that the conference would be a success, and that it 
would form the foundation of an international catalogue of 
scientific literature which would redound to the benefit of science 
and to the glory of England. 

Sir John Gorst, m acknowledging the toast, said that the 
conference, as far as his experience had gone, seemed to be an 
admirable instrument for forwarding the scientific purpose for 
which It had assembled In the first place, its wisdom was 
derived from every part of the world Amid all this diversity of 
knowledge, surely it was reasonable to expect that some progress 
might be made m the work which the conference had in l^d. 
According to the different way m which the question struck the 
peculiar idiosyncrasy of the different nationalities, they were 
much more likely to arrive at the truth than if left to blunder it 
out in their own British fashion without the assistance of nunds 
very diverse from their own. He was not sure that the concert 
of Europe was in political affairs always a very brilliant success, 
but he thought that the concert of Europe in scientific affairs, 
free as it was from the drawbacks which accompanied political 
action— all the members of a conference of ihu kind being 
animated by only one desire, and that was the attainment of 
truth, having no personal and no national interest to serve 
outside the attainment of truth— a concert of that kind was one 
of the most valuable methods which the comity of modern 
nations hod discovered for the propagation of all kinds of science 
and knowledge. 

Prof Korteweg proposed “ The Royal Society.” 

Lord Lister, m acknowledging the toast, said it had been a 
great satisfaction to hear from driegates the verv cordial feelings 
expressed towards the society He confessed that be had some- 
times entertained fears that the task undertaken by the con- 
ference was too gigantic to be satisfactorily completed, but he 
felt encouraged that evening when he heard that the work seemed 
to be going forward satislactonly, and that there was a fitir 
prospect that it would be completed m such a way as would tend 
to cement even more firmly than at present the unicn of inter- 
national science 

Prof Armstrong proposed "Our Guests.” 

Le Chevaher Mscamps, delegate from the Belgian Govern- 
ment, expressed the gratitude which the delegates from foreign 
Governments felt at the kind reception accorded by the membus 
of the Royal Society, and pointed out that their labours all 
tended in the direction of cementing still more closely the bonds 
of international scientific brotherhood. Then work in the con- 
ference,' though being carried on modestly, was bound to be 
fruitful of good results, for bibliography had no pretensions to 
reform the world 

Prof Klein proposed “The Secretaries,” which was re- 
sponded to ^ Prof Michael Foster. Among the other speakers 
were Prof Mtxmann, Sir Norman Lockyer, M. Masoart, Sit 
WiUiaia Crookes, Dr. Graf, and Dr. Cyrus Adler. 
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NOTES. \ 

Wb undenUnd that the vacancy in the Auiatant-Dircctonbip ; 
of Kew Gardens, caused by the appointment of Mt. D. Morris < 
as Commissioner of Agriculture for the West Indies, will not 
be filled up. Mr. S. T, Dunn has been appointed Secretary to 
the Director 

Thb Botmuckts Ctniralhlatl states that Prof. P. Knuth, of 
Kiel, is starting this month on a scientific expedition round the 
world, extending over from eight to ten months. He proposes 
a considerable stay in Buitenxorg, Java, visiting India on his 
way, and afterwards China and Japan, Honolulu and North 
America. Prof. K. Goebel, of Munich, is also starting, this 
autumn, on a botanical journey to Australia and New Zealand. 

The banquet of the Chemical Society to those of its past- 
Presidents who have completed fifty years’ fellowship of the 
Society, which was postponed last June owing to the lamented 
death of the senior past-President, Lord Playiiur, is now ar 
ranged to take place on Friday, November ll, at the H6tel 
Mftropole. The past- Presidents who will then be entertained 
are .-Sir J. H. Gilbert, F R.S., Sir Edward Frankland, 
F.R.S , Prot OdUng, F.R.S., Sir F. A. Abel, Bart , F.R.S , 
Dr. A. W. Williamson, F R.S., and Dr. J. H. Gladstone, 
F R.S. 

Paor. S. ScHWBNtiENKR, of the University of Berlin, has 
been made a Knight of the Order pour h mtrile in the class of 
science and art. We learn, from the Botanued Gatelfe, that 
the Order was founded by Frederick the Great, as a mark of 
distinction for military service ; but the statute was revised in 
1843 by Frederick Willuim the Fourth, to include scientific 
men and artists of distinction. The latter class is limited to 
thirty Germans and thirty foreigners. The order is practically 
conferred by vote of the membera Prof. Schwendener a the 
only botanist who has been elected. 

Upon the nomination of the Director of Kew Gardens, Mr. 
C A. Barber has been appointed Government Botanut at 
Madras, in succession to the late Mt. M A Lawson. 

The Welby Pnie of 50/, offered for the best essay on “The 
causes of the present obscurity and confusion in psychological 
and philosophical terminology, and the direcuons in which we 
may hope for efficient practical remedy,” has been awarded to 
Dr Ferdinand Tonnies, of Hamburg 

At the national observatory upon the Pic du Midi, a few 
days ago, two busts of General Champion de Nansouty and the 
engineer, M. Vaussenat, the founders of this useful meteoro- 
logical establishment, were unveiled. M. Mascart, to whose 
suggestion the erection of the busts u due, and M Baillaud, 
director of the Toulouse Observatory, delivered addresses to an 
audience of about five hundred persons who had assembled in 
the observatory. 

The handsome amphitheatre at the new Sorbonne has in- 
scribed on the ceiling (says the Cktmisf and Bruggtst) the 
names of forty-five illustrious chemists. England is well re- 
presented by Cavendish, Priestley, Wollaston, Dalton, Davy, 
Faraday, Graham, and Griess — eight in all. The twenty-six 
French names are Lavoisier, Berthoilet, Leblanc, Proust, Vau- 
quelin, Thtfnard, Gay Lussac, Dulong, ChevreuI, J. B. Dumas, 
Dessaignes, Balard, Boussingault, P^louze, Laurent, Gerhardt, 
Regnault, P^Hgot, Clours, Ebelmen, Fremy, Wurtz, Henn 
St. Clair Deville, Debray, and Pasteur Sweden u represented 
by Scheele and Berselius, Russia by Zinin and Butlerow, 
Belgium by Stas, Switzerland by De MangiuK, and Germany 
by Mitscherlich, Wbhter, Liebig, Kolbc, and KekuH 

Sir William MatfCoRMAc, Bart , and Sir Francis Laking 
have been appointed Knights Commander of the Royal Victorian 
Ordec^sSd Mr. A. D. Fripp and Fleet-Surgeon A. G. Delmege 
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have been appointed Members of the Fourth Clpss of the same 
Order, in recognition of their services in eouieetkm with the 
recent accident met with by H.R.H. the Prince of Wales. -The 
Royal Victorian Order is bestowed upon “snch persons, being 
sul^ts of the British Crown, as may have lendered extra- 
ordinary, important, or personal service to Her Majesty, her 
heirs and successors, and who have merited Her Major’s 
royal favour.” 

The Harveian Omtion will be delivered by Sir Dyce Duck- 
worth on Tuesday next, at the Royal College of Physicians. 
The Bradshaw Lecture will be dehvered by Dr. W. M, Ord on 
Thursday, November la The Goulstonian Lectures will be 
given next year by Dr. G. R. Murray, who has taken for his 
subject the Pathology of the Thyroid Gland. The Lumleian 
Lectures for next year will be given by Dr Samuel Gee. Tbe 
Croonian Lecturer fur 1899 is Prof. Bradbury, and for 1900 Dr, 
F. W. Mott, F.R.S. 

A MEETING of the Institution of Mechanical Engineers will 
be held on Wednesday and Thursday evenings, October 26 and 
37, at the Institution of Civil Engineers, Great George Street, 
Westminster. Tbe chair will be taken by the president, Mr. 
Samuel W Johnson, at half-past seven p m. on each evening. 
The following papers will be read and discussed, as far as time 
permits • — “ Electric installations for lighting and power on the 
Midland Railway, with notes on power absorbed by shafting 
and belting,” by W. E. Langdon ; “ Resulu of recent practical 
experience with express locomotive engines,” by Mr Walter 
M Smith ; " Mechanical testing of materials at the locomotive 
works of the Midland Railway, Derby,” by Mr W Gadsby 
Peet. 

A CIRCULAR informs us of a proposal to place in Corsock 
Parish Church, by half guinea submiptions, a suitable memorutl 
to the memory of Prof James Clerk Maxwell. There is already 
in the church a memorial to the memory of hu father, John 
Clerk Maxwell, by whose influence and exertions the church was 
originally built “ This church,” we read, “is chosen for the 
memorial, as the Professor’s connection with it through life was 
very close. He was led to it as a child by his father , taught 
in Its Sabbath School ; was ordained an elder within its walls, 
and acted os such up to the time of his death ; gave liberally 
towards its endowment, and the first and largest subscription 
towards the manse ; was a trustee of the church and properties ; 
and otherwise interested himself in its behalf ” Subscriptions 
for the memorial may be sent to the Rev George Sturrock, The 
Manse, Corsock, by Dalbeattie, N B 

The fifth International Congress of Hydrology, Climatology 
and Medical Geology, was held dunng last and part of the 
present week at Liige, Belgium, under the patronage of H,R.H. 
the Crown Prince of Belgium, and the Presidency of the 
Minister of Agnculture. The Congress was well attended by 
represenutives of various nationalities. Many imporUnt com- 
mumcations were read and discussed m the various Sections, 
but the most interesting was an address given before the whole 
Congress by Prof. Walthere Spring, Professor of Chemistry at the 
University of Libge, on the colours of natural waters. Prof. 
Spring showed experimentally that the true colour of pure 
water is blue as in the Lake of Geneva, and that this colour is 
the colour proper to the water, and is not due to a mere reflection 
from the surfime, nor from suspended particles in the water. 
When pure water has a very slight cloudiness, due to the 
presence of finely divided nearly white or colourless partkles in 
suspension, even if these are absolutely colourless, as in tk« case 
of very finely divided rock crystal, a yellow tint is ghren to the 
water, which, together with the natural bbe proper to tbe 
water itself produces a green colour, as in the cases of the Lakes 
of Neuchatel and of Constance. He remarked that it bad 
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becB noted hf mioui obeerren that the water of certain lakes 
utuallr green becomea oecaitonally absolutely colourless, and 
this be showed was due to the washing into the lakes of a fine 
mod of a reddish tint due to oxide of iron, which neufralises 
the green colour of the water, rendering it for the time being 
perfectly colourtess. In connection with the Congress, inter- 
esting excursions were made to visit the bathing establishments, 
and to inspect the sanitary arrangements of Ostend and Middle- 
kerke. Spa, Chandfontaine, and Aix-le-Bains. The Sanitary 
Institute was represented by Dr. Corfield, the Professor of 
Hygiene and Public Health at University College, London, 
who was elected an Honorary Vice-President of the Congress, 
and was also appointed the English Member of an International 
Committee which was formed for the purpose of inquiring 
into the meant to be adopted for the preservation of the purity 
of the sources of natural mineral waters. 

A COMPLIMBNTAKY dinner was given to Prof. Virchow at the 
H6tel Mftropole on Wednesday in last week. The chair was 
occupied by Lord Lister, and more than two hundred repre- 
sentatives of medical science and practice were present. Lord 
Lister, in proposing the toast of the evening, dwelt upon the 
versatility of the genius of the distinguished guest, his eminence 
as a pathologist being equalled by his reputation as an anthro- 
pologist and antiquarian. He referred particularly to Virchow’s 
“ Cellularpathologie,” which work, he remarked, “swept away 
the false and barren theory of a structureless blastema, and 
established the true and fertile doctnne that every morbid 
structure consists of cells which have been derived from pre- 
existing cells as a progeny. Cellular pathology is now uni- 
versally recognued as a truth. Even those morbid structures 
which deviate most from the normal structure are known to be 
denved as a progeny from normal tissue— from normal cells, 
driven to abnormal development by injurious agencies,” In 
acknowledging the toast, Prof. Virchow made allusion to 
Huxley and his work in these words . “ I have been touched 
by the confidence you have placed in me in choosing me to renew 
the remembrance of the great investigator whose commemoration 
we have just been celebrating My task the other day demanded 
that I should demonstrate Huxley’s influence upon the develop- 
ment of medical science. To-day I wish to emphasise that hia 
merits in anthropological and ethnological respects are so great 
m the eyes of German investigators that they alone would suffice 
to procure immortal reverence for his name. We shall not cease 
to follow in his footsteps and to defend the place which he has 
assigned to man in nature Together with you we will try to 
clear up in every direction the biological history of man May this 
task still further confirm and strengthen the solid union of 
English and German science. May the corporations of Great 
Britain and Ireland, which form a bulwark of medical science 
and practice that has remained unshaken for centuries, continue 
to give the world by teaching and example a guarantee that the 
results of our science may benefit mankind in an ever increasing 
degree.” 

Inoculation against plague has been accomplished on a 
very large scale at Hubli The present poputatlon of Hubli is 
about 40,000, and a correspondent of the Tinus tf India reports 
that up to September y, 35,000 had been inoculated as a pro- 
tection against plague, while about two-thirds of this number 
had been inoculated twice Out of the whole proportion, there- 
fore, there only remained about 5000 people who had not been 
inocuiatad at all ; and by fiw the greater number of deaths which 
occurred were ampngst these people. The returns for the first 
week in September show amongst 33,000 inoculated persons 6$ 
attacks, and amongst 8500 uninoculated 417 attwks, which facts 
speak for themselves. The chief medical officer, Dr. Leumann, 
is writing a report on the results which he has obtained from 
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inoculation, and this ought to prove most interesting not only to 
those who are connected with plague, but to all the races who 
live in India. It is to be hop^ that the report will be widely 
distributed, in order that the practical proofs which have been 
obtained may become the means of giving confidence to the 
wavering, and to those who at present regard the system of 
inoculation with fear, and are disposed to treat it with 
resistance. 

A TRIBUTB to the genius of Lord Kelvin is paid by Prof. 
Oliver Lodge in the form of an article in the Ltverpool Daily 
Post (October 4) After desenbing some of the ingenious 
devices and instruments which have made Lord Kelvin’s name 
known to the public. Prof. Lodge refers to his more purely 
scientific work in the following terms; — “The modern theory 
of electricity, developed so brilliantly by Clerk Maxwell, was 
begun by him. The science of thermodynamics owes much to 
him ; the theoretical laws of thermoelectricity were wholly 
worked out by him ; and to him long ago is due the theory of 
those electric oscillations which were elaborated practically by 
Hertx, and have recently been exciting some popular interest as 
affording a method of wireless telegraphy. In the higher regions 
of optica also he has worked much, and in his Baltimore Lectures 
and elsewhere has striven to unveil the mystery of theconnection 
between ether and matter, as revealed in the facts of radiation, 
fluorescence, phosphorescence, selective absorption, and dis- 
persion The definition and the experimental determination 
of the absolute zero of temperature are both due to him. The 
vortex theory of matter constitutes one of his most brillumt but 
incompletely worked out speculations. The kinetic theory of 
Its elasticity and ngidity is a definite contribution to that view 
of the physical universe which seeks to resolve the whole of 
merely materuil existence into the two fundamental entities— 
ether and motion Let any one ask what is the sirs of an atom, 
and he is referred to Lord Kelvin Let him ask what is the 
age of the earth, and if be mean anythmg definite by this 
question — if he mean, for instance, what time has elapsed since 
the earth was a molten mass beginning to cool, it is again to 
Lord Kelvin that he must go And then the tides , all the 
higher mathematical work on the tides, with their various causes 
and perturbations, is based on Kelvin’s pioneenng work, and to 
him all writers on thu abstruse subject look up and defer as 
their master.” The words in which Prof Lodge concludes 
his article glow with appreciation They are . — “ Happy in the 
circumstances of his education, pertinacious in his unwearying 
industry, and undisuacted by other interests from a constant 
devotion to definite dynamical science, narrow perhaps in some 
of Its aspects, but all the more intense for that, he stands before 
us now a monument of human power and influence, one of the 
benefactors of the human species, one who has been happily 
preserved with hardly dimini^ed energy for nearly sixty years of 
peaceful epoch-making work, one on whom posterity will heap 
high honours, and will regard with feelings of envy us of the 
present generation who are still illuminated by his living 

On account of its practical importance, the influence of the 
chemical composition of a glass upon its coefficient of expansion 
has attracted the attention of several workers, more especially 
Fizeau, Schott, Chfitenet, and Grenet. In the current number 
of the Menitnr Stitn/i/lgn* is an interesting risuml, by M A. 
Granger, of the resuits obtained up to the present in this very 
complicated field. The simple rule tentatively proposed 
by Schott, that the expansion follows an additive law, 
is only approximately followed in a few cases, as quite a con- 
siderable number of substancet, such as the oxides of lead, 
calcium, manganese, alumminm, and boron, possess the 
property of lowenog the dilatation when added in small 
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quantitiet, and raMiog it when th« proportion u increased. The 
addition of either potash, soda, hlh|a, fluorspar, lime, or calcium 
phoqihate raises the coefficient of expansion of a glass, but with 
the exception of the last, which, may be added up to ao pec 
cent., not more than 8 per cent can be used. For pro- 
portions higher than this, the glass either refuses to take up any 
more, or else becomes devitrlfled and opaque. Calcium borate, 
oxide of iron, alumina, and silica have the effect of lowering the 
coefficient of expansion, alumina being especially active in this 

The following neat result in the dynamics of Impact is proved 
by Ingegnere D Dc Francesco in tile Rtnduonto of the Naples 
Academy for J uiy In the impact' of two perfectly smooth solid 
bodies, the kinetic energy due ' to the velocities lost is a 
minimum compatibly with the flnW value of the difference of 
Itormal velocity of the points of Contact It Is to be observed 
that the function which De FranCcSco proves to be a minimum 
is not the actual kinetic energy Idst by impact, but a quadratic 
function of the differences of velocities before and after impact of 
the some form as the kinetic energy ' The theorem is somewhat 
analogous to several of the “ minimum ’’ theorems given in the 
chapter on “Vis Viva" in Dr. Routh’s familiar “Elementary 
Rigid Dynamics,’’ and, to use a common way of speaking 
among mathematicians, the result “comes out in about a 
line.’’ 

Wb have received from Major General Schaw acopy of papers 
read before the Wellington Philosophical Society, on Austra- 
lasian we.sther charts and New Zealand storms Charts were 
exhibited illustrating types of summer and winter storms, and 
showing their progress eastward from the Great Australian 
Bight to New ZMland The authbr urges that the phenomena 
exhibited in these charts of honiontal motion and atmospheric 
pressure, need for their elucidation a knowledge of the vertical 
circulation With this object he has constructed a wind vane 
showing the wind direction both vertically and horizontally, and 
has made careful observations during several months The 
observations showed that at times the upward or downward 
inchnation prevails for hours, while at other times there may be 
for hours no regular deviation from the horizontal The author 
refers to similar experiments by Prof A. Klossotski at Odessa, 
which have been noticed in our columns, but makes no mention 
of those made by the Rev. M Dechevrens at 7i-ka wet 
Observatory 

The Report of the Meteorological Commission of the Cape 
of Good Hope for the year 1897 has been published Baro- 
metric and ihermomctric observations are recorded from forty 
SIX stations, and observations ot rainfall from 336 stations As 
an encouragement to continuous observations, the Commission 
presents to observers the instruments with which they have 
made a series of satisfactory observations fur a period of not 
leu than five years Among the contents of the Report, in 
addition to the meteoiological statistics and summaries, are 
useful notes for the guidance of observers, prepared by Mr C. 
M. Stewart, Secretary of the Commiuion, and a short paper by 
Mr. A. Struben, upon the rainfall maps of South Africa, 
prepared by Dr. A. Buchan. The Report is illustrated by a 
map showing the distribution of summer and winter rainfall in 
pnceotoges of the mean aunual fall over the whole of South 
Africa, and by diagrams showing the mean monthly rainfall in 
each divisioi, atid the departures from the means of 1885-94. 
Another report of meteorological observations lately received 
contains the mults of observations made during 1897 in the 
four Government observatories at Bangalore, Mysore, Hatian, 
and Chiuldmg, under the direction of Mr. J Cook. A 
comparison is made between the results for 1897 and the 
means of the weather elements at these places during the last 
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mouth Dock, at Bristol, for increasing the capoaly of Iqek so 
os to adapt it for the use of the larger vessels which ,naye for 
the last few years been coming into use. The length betwoen. 
the gates of the lock, as originally constructed, ,is suffidenf to 
dock a vessel 425 feet m length ; but the ves^ no)v trading 
between Bristol and Canada are 465 feet long, and c^uld, there- 
fore only enter and leave the dock at spring tides. To provide 
for their entenng at all tides, the useful length of the dock has 
been increased by the adoption of a floating steel caisson which 
fits into grooves cut in the masonry of the lock walls beyond 
the outer gates, and which serves the same purpose os Ihe gates, 
only giving an increased length to the space available fpr locking 
of 40 feet This caisson is 70 feet long, 30 feet wide, and 
46 feet high When the vessel has entered the lock, the caisson 
IS floated from its berth and placed in the grooves , .fhe tanks 
are then filled with water sufficiently to sink it on to its sill. 
When the locking is completed, the water is pumped out, and 
the caisson floated back to its berth The steamer Monirtst, 
which arnved from Canada a few days since with a Urge cargo 
of provisions, on a neap tide, and which is 465 feet in length, 
was the first vessel to be docked by the aid of the caUson. 

The Report of Dr. D Pram, the Director of the Botanmal 
Survey of India, for Ihf year 1897-98, is largely occupied by a 
continuation of Prof. Woodrow’s Flora of Western Indio. He 
records the botanical explorations which have been made during 
the year of portions of Assam and Burma , m the latter of which 
great assistance was rendered by Lieut E. Pottinger, R.A. 

A NEW edition of Mr. C J Woodward’s “Arithmetical Chem- 
istry," Part I , has been published by Messrs Simpldn, Marshall, 
Hamilton, Kent, and Co , Ltd The book has been fewrilten, 
with additions m the form of hints and suggestions for experi- 
mental work as a basis for the lessons. Elementary students of 
chemistry are thus instructed m laboratory methods, as well as 
given numerous arithmetical problems which will help to make 
them understand the value of quantitative work. 

Voi I No. 2 of the Rtcvrds of tht BotanutU Survty of 
/inAa u entitled a “Note on the Botany of the Kophm Hills 
north east of Myitkyma ” It is, however, more than a " note," 
consisting of a record of the results of Lieut E. Poltinger’s 
journey through this district of Burma After some preliminary 
general notes on the Botany of the Kachin Hills by Lieut. 
PoUinget and Dr D Prom, a complete list is given of the 
Flowering Plants and Vascular Cryptogams collected, the 
district proving especially rich in Orchidem. A smalt map 
IS appended 

Mr. Stani-ord has now concluded the arrangements for the 
completion of the re issue of his “ Compendium of Geography 
and Travel.’’ The Europe volumes are in the hands of Mr. 
George G Chisholm, who has finished Volume i., comprising the 
countries of the mainland (excluding the north-west), and has 
Volume 11 , covering the British Isles, Scandinavia, Denmark, 
and the Low Countries, m hand The volumes on Central and 
South America have been entrusted to Sir Clements Markham 
and Mr A. H. Keane, and they will be furnished with the 
usual maps and illustrations. Mr. Stanford hopes to complete 
the issue of the senes in the course of 1899 

From the United States we have the following botanical 
publioaiions of taxonomic interest Revision of the Mdxiean 
end Central Amenoan species of Galium and KMunlum 's and 
Diagnoses of New and Critical Mexican Phanerogams, by J. 
M. Greenman (Contnbutions from the Gray Herboritim of 
Harvard University) ; also Ooagracete of Kansas, by Prof. A. 
S. Hitchcock, with sketch-maps of the dittnbutioa of each 
species (in French and English, published at Le Mans). And 
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trom AuttnIU i— Contribution* to the Flora of New Guinea , 
Contribution* to the Flora of Qneeniland (Fungi) ; and Edible 
Fruit* Indigenoui to Queeniland ; all by F. M. Bailey 

An elaborate illuttrated caulogue of chemical and phyaical 
apparatus has been issued by Messrs. Reynolds and Branson, 
I^d , Leeds. No less than three thousand separate pieces of 
apparatus are numbered in the catalogue, and very many of 
them are illustrated The large number of phyaical appliances 
and instruments included in the catalogue is an indication of the 
important pert which Instruction in physics now takes in science 
school*. Teachers of practical science, more especially those 
working in connection with the Department of Science and Art, 
will find the catalogue serviceable when considermg the 
purchase of apparatus. 

M C. ScHUYTEN publishes in the Bulletin oi the Belgian 
Academy a continuation of his researches on the double salicylates 
of certain metals and antipyrin He now finds that the salicy- 
lates of magnesium, of manganese and of lead, as well as certain 
others previously investigated, give rise to compounds with 
antipyrin, while he has found it impossible to realise, under the 
same conditions, the formation of double salicylates of aluminium, 
of chromium, and of uranium and antipyrin The case of 
bismuth IS reserved for future consideration M. Schuyten 
calls attention to the instability of these compounds in which 
water easily promotes dissociation 

The additions to the Zoological Society’s Gardens during the 
past week include a Sooty M.«.nsihey{,Cerc«cebusfuhgtnesut, 9 ) 
from West Africa, presented by Mrs Henry Lloyd ; a Mosam- 
btque Monkey (CercoptHeeus pygerythrus) from East Africa, 
presented by Mrs Snowden j an Indian Wild Dog (Cyon aui- 
hunensis, i ) from India, presented by Surgeon-Lieut Colonel 
J Duke j an Egyptian Jerboa {Dipus (tgypttus) from North 
Africa, presented by Mr. David Devant ; a Suricate (Suruata 
lelradtutyla) from South Africa, presented by Mrs Molteno ; 
a Golden Eagle (Agutla chrysatus), British, presented by the 
Rev F Foxhambert ; a Black-headed Caique {Caua melan- 
ocephata) from Demerara, presented by Master Bertie Standing j 
a Common Squirrel {Seturus vulgans) from Austria, presented 
by Mr. A. M Wigram , a Puma concoltr) from America, 
a Reticulated Python (Python retuu/atus) from the Ejist Indies, 
deposited, 


OC/Ji ASTRONOMICAL COLUMN. 

Variable Stars in Clusters.— American astronomers 
have, during the last few years, made great advance in increas- 
ing our knowledge relating to variable stars. Nor have they 
limited themselves to photographic surveys of variable stars 
of the ordm^ type, but have been examining clusters of stars 
to detect variability Prof Bailey, who has been very successful 
in this direction, has ;u8t undertaken a systematic search which 
has led him to_ some most interesting results (Harvard College 
Odservatory Cinular, No. 33) This Circular informs us that 
the whole number of stars examined in the photographs was 
i 9 . 05 o> of which 500 were found to be variable, thus represent- 
ing a variability of about 3 per cent. Thi* at first doe* not 
seem a very high percentage, but, a* Prof. Pickering points 
out, “it does not follow, however, that clusters in general 
contain more variable stars than occur elsewhere, for, if we 
except the four clusters u Centauri, Messier 3, Messier 5, and 
Messier 15, which contain 393 variables, an average of 7 per 
cent., the renudning 19 clusters have 116 vati^les among 
stars, or less than 1 per cent.” Even clusten 
whkm are equally rich in stars show great differences m 
this respect 1 thus the great clutter in Hercules (Messiei 
13) baa only two variables out of ioqo iltass, while in 
Meesiec 3, of 900 stars, itj are variable. Not only have 
variable* in these clusters been detected, but their periods 
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and light curves are being carefully determined In the case of 
the cluster m Centauri, which up to the present has received 
most attention, 150 photograpni have been taken with the 
13-iiich, and already 10,000 measures have been made Qf 
the 3000 stars used in this cluster for comparison, las have 
been recorded as variable. The periods of 106 have been 
determined, and 08 of these have periods less than 24 hours, 
the largest, range m variation being about 5 magnitudes ; no star 
IS include!] which vanes less thmi half a magnitude Prof. 
Pickering has divided these 98 variables into four classes, 
namely, those which have a very rapid rise to maximum, those 
like 1) Aquilie with a secondary maximum, those whose times 
of increase and decrease are about equal, and la.stly those which 
drop very suddenly from maximum to minimum : attention is 
called also to the marked regularity m the penods In referring 
to the kind of clusters in which variables have been detected, he 
says that up to the present time only such dense globular 
clusters as Messier 3, Messier 5, and the great cluster in 
Hercules have been found to contain them. 

Large Meieoks in 1897 1898 — Mr W F Denmng 

in the Observatory for the present month brings together a 
number of notes concerning fireballs and bright meteors which 
have been observed in England during the last year and a half 
In many cases sufficient and accurate information was available 
to enable their real paths to be determined The radiant-points 
which have been derived from these observations are m most 
cases, as he says, very inlerestmg, as they suggest evidence of 
new showers or corroboration of others previously observed 

As wc have on several occasions in this column pointed out 
the great necessity of obtaining accurate and complete inform- 
ation of the path of these roving bodies through our atmosphere, 
so that observations may be comparable with one another, it is 
encouraging to read, and Mr Denning himself is the writer, 
that “ It IS clear , , that this department is receiving more 
attention than formerly. It is hoped that this interest will con- 
tinue to increase, and that the fortunate spectators of fireballs 
will never forget to record those all important features, via the 
direction and position of the flight amongst the stars and the 
duration of visibility ” 

Rfminisi BNCBS OS AN AilSONOMSR — Prof Simon New. 
comb continues m The Atlantic Monthly for September his 
reminiscences, from which we make the following few extracts 
In one of his journeys to observe a total eclipse of the sun he 
went to Gibraltar, and one of the first things he did the morn- 
ing after his arrival was to choose “a convenient point on one 
of the stone parapets for ' taking the sun,' in order to test the 
running of my chronometer. I had some suspicion as to the 
result, out was willing to be amused. A sentinel speedily in- 
formed me that no sights were allowed to be taken on the toru. 
fication I told him I was uking sights on the sun, not on the 
fortification But he was inexoraQe , the rule was that no 
sights of any sort could be taken without a permit " Needless 
to say Prof Newcomb soon obtained the required permit, and 
was allowed to continue his sights without interruption 

Having some important work to do with regard to the 
motion 0? the moon, and the Franco-Prussian war lieing on at 
the time. Prof Newcomb went to Berlin, vtd Naples to pass 
the winter, and to wait till the war was over, until he could 
visit Pans. Having arranged his luggage so that on landing at 
Naples the Custom House officer should find anything that was 
subject to duly at the top of hi* trunk, the officer con- 
temptuously threw the top things aside, and devoted himself to 
a search at the bottom “ The only unusual object he stumbled 
upon was a spy-glass enclosed in a shield of morocco. Perhaps 
a gesture or a remark on my side aroused his suspicions He 
opened the glass, tried to take it to pieces, inspected it inside 
and out, and was so disgusted with bis failure to find anything 
contraband in it that be returned everything to the trunk, and 
let us ofiT,” 

Speaking of Prof. An wen, who " stands at the head of 
German aatronomy,” he says, “ m him is seen the highest type 
of the scientific investigator of our time, one perhapa belter 
developed in Germany than in any other country. The work of 
men of thu type is marked by minute and car^ research, un. 
tiring industry in the accumulation of &cts, caution in proponno- 
VM new theories or explaaEtlons, end, above all, the absence of 
effort to gain recogniUon by being the first to make a discovery,** 
Jonmeyi^ to F^kovt to visit- Otto Struve, Prof. N«wcpaqb 
relates many inleresung reminiscences. Alter mentioning th^ 
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the inatrumenti which Struve desisned sixty years ago still do 
the finest work of any in the world, he tells us that the air there 
“ is remarkably clear , the entrance to St Petersburg, ten or 
twelve miles north, is distinctly visible ; and Struve told me that 
dunng the Crimean war he could see, through the great tele- 
scope, athe men ou the decks of the British ships besieging 
Kronstradt, thirty miles away.” Towards the latter part of 
these reminiscences. Prof Newcomb mentions his meeting with 
Hansen, " who was at odds with him on a scientific question,” 
the question being that Hansen was the author of a theory that 
the further side of the moon is composed of denser materials 
than the side turned towards us. We must, however, 
leave our readers here to study this article for themselves for 
further details, as we have already extended this note beyond the 
usual limit. 

Thb Cai'k Observaiory Report —Dr. Gill’s report to 
the Secretary of the Admiralty of the work done at the Cape 
Observatory during the year 1897, shows the great state of 
activity which has pervaded the whole atmosphere of the 
observatory dunng the past twelve months. It will be remem- 
bered that Mr McClean last year made a stay at the Cape to 
complete hia spectroscopic survey of all stars down to 3 5 mag- 
nitude, his 20-degree prism being filled on to the 12-inch 
astrophotographic telescope Unfortunately Mr McClean's 
magnificent gift to the observatory did not arrive from Dublin 
during his slay, as was expected, so that he was deprived of the 
pleasure of witnessing its erection The oliservatory for this 
instrument is completed as far as possible, and is only now 
waiting for the arrival of the heavy portions of the telescope 
The nsing floor and its hydraulic machinery have been set up, 
and, as Dr Gill says, " the whole has been admirably designed 
by Mr McClean and Mr Osbert Chadwick, . . it was 
erected here under my personal supervision by Cape workmen, 
and acts to perfection. ' The plans for the new transit circle 
and observatory have been settled in complete detail, and both 
will be executM with as little delay as possible The transit 
circle has been employed ehiefly for observations of standard 
stars required for the reduction of measures of the Catalogue 
photographic plates. A system of double watches with this 
instrument was orgaiused so that the observers would be ready 
to take up the fundamental meridian work with the new transit 
circle in 1900 Both the equatorials have been employed, 
and the y-inch was chiefly used by Mr Innes for observing the 
stars in four lists forwarded by Prof. J C. Kapteyn In this 
work a star of the eighth magnitude was discovered “having an 
annual proper motion amounting to nearly 9" of arc on the 
great circle, the largest ^oper mo/tan yet known ” Besides 
several uncatalogued nebula;, Mr, Innes has found no less than 
128 new double stars. Many of our readers may not be aware 
that Mr Innes Is secretary, librarian, and accountant to the 
establishment, but " has applied himself to the revision of the 
Durchmusterung and other extra mendian work (which he has 
performed as a labour of love), in addition to the thorough dis- 
charge of his official clerical duties " To refer to the work 
accomplished and proposed for the heliomcter, the observations 
of the zenith telescope, the slate of current reductions, publi 
cations, time service, would make this note too long, so we will 
only confine ourselves, in conclusion, to the fact that proposals 
have been sent forward for erecting a suitable building for a 
physical laboratory and accommodation for records and astro- 
graphic work. 


ZOOLOG Y AT THE BRITISH ASSOCIA TION. 

A LTHOUGH the foreign zoologists who had attended the 
^ International Congress at Cambridge a week before did 
not stay on for the British Association meeting, as had been 
expected, still the attendance at Section D was good, and many 
of the papers were of an interesting character. The number of 
papers was not large, so the Section did not meet on Saturday 
and Wednesday 

Prof Weldon’s presidential address gave a useful popular dis- 
cussion of some of the principal objections which are urged 
against the theory of Natural Selection, and showed (i) that the 
law of chance enables one to express easily the frequency of 
variations among ani m als ; (2) that the action of Natural 
Selee^n upon such fortuitous variations can be experimentally 
measured ; and (3) that the process of evolution is someumesso 
j^id that it can M observed in the space of a few years. 
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The Section did not sit in the afternoon, but a Biolorica* 
Exhibition at the Cbfton Zoological Gardens was opened at 
three o’clock by Sir John Lubbock. 

Friday, Septesnber 9 — The following papers were taken : — 
Prof E. B. Foulton, on the proof obtained by Marshall that 
Pretts octavia nataUnsu and P sesamus are seasonal forms of 
the same species. The specimens were exhibited 

Mr F Galton,onphoto(praphicrecordsofpedigreettock This 
was for the purpose of urging the systematic collection of photo- 
graphs and information as to pedigree stock Gallon’s ancestral 
law proves the importance of a much more comprehensive 
system of records than now exists. A breeder ought to be in a 
IMsition to compare the records of all the near ancestry of the 
animals he proposes to mate together in respect to the qualities 
in which he is interested More especially he ought to have 
access to photographs, which indicate form and general attitude 
far more vividly than verbal descriptions Mr. Galton considers 
that every important stallion or bull should have a pamphlet all 
to himself, with photographs of his ancestry and with appropnate 
particulars about each of them. Mr. Galton, finally, proposes a 
scheme for the consideration of societies which publish stud 
books 

Mr W Carstang, on the races and migrations of the 
mackerel From the examination of a large number of mackerel 
Mr Garstang is able to distinguish the following three races — 
(I) American, (2) Irish or Atlantic, and (3) North Sea and 
Channel Each of these races, he considers, does not wander 
far from its own coast in winter, and does not mix with the 
other races, but merely moves out into deeper water Mr 
Garstang also gave, along with Mr H N Dickson, an account 
of the connection between the appearance of mackerel and the 
changes of sea temperature in spring and autumn Whether 
the movements of the mackerel arc determined directly by the 
temperature or indirectly through food was left unsettled , but 
the authors proposed a more detailed biological and physical 
investigation of the English Channel 

Prof A B Macallum gave a short paper calling attention to 
points in the microchemistry of cells. A report was presented 
by the Committee on Zoological Bibliography and Publication, 
and also one by the Index Animalium Committee, giving an 
account of Mr Sherborn’s work at the Natural History Museum 
The Canadian Biological Station Committee, appointed last 
year at Toronto, reported in favour of a floating station to be 
established in the Gulf of St Lawrence for five years Their 
application to the Dominion Government for an appropriation 
for construction and maintenance has been granted 

The report from the Plymouth Marine Biological Laboratory 
containea an account by Mr G. Brebner of his algological work, 
by Mr P W C<amble on his investigation of the nerves of 
Aremcola, Nereis, and other Polycheets by the methylene blue 
method , and by Prof Hickson on the embryos of Alcyonium 
collected by Mr Wadsworth 

The Committee on the Zoology of the Sandwich Islands staled 
that work was in progress, and that they hope to be able soon, 
with the aid of the Royal Society and the Bishop Museum in 
Honolulu, to publish a volume of investigations. 

Dr Arthur Willey’s paper “On the pnylogeny of the Arthro- 
pod amnion ” stated that the importance of the problem 
lies m the fact that the principle which will account for 
the amnion of lusect embryos is the same as that which has 
been applied by Prof Hubrecht to the mammalian amnion 
The insect amnion is not cenogenetic and is not due to 
mechanical causes, os is the prevailing impression, but it is of 
pnlingenetic significance 'The material which supplied the 
necessary data for coping with this problem consisted of the 
embryos of a species of Penpatus (P nova bntannia) which 
Dr Willey found in New Bntain last year These embryos 
possess a remarkable trophic organ, the epidermal layer of which 
IB called the trophoblast, and the latter is the forerunner of the 
serosa of insect embryos — the serosa being the essential structure 
in connection with the embryonic metnbranes of insects, the 
amnion being accessory or incidental to the serosa. 

The report from the Naples Zoological Station, in addition to 
the usual statistical information as to the progrett of the station, 
contained accounts by the three naturalisu who have occnjried 
the Britub Association table during the year as to their specie 
work. Mr J F. GemmiU investigMed the pseudobranch and 
theintestinal canal of Teleosteans. Mr H. M. Vernon wrtteson 
the relations between marine animal and vegetable life in 
oquana ; and on the relations between the hybrid and parent 
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foitns of echinoid larvse. Mr J Parkinson worked at the 
variation of specie* of Cardnim, Donax, and Ttlltna The 
object of Mr Vernon's interestinc work was to determine how 
the nitrogenous matter excreted by marine animals into the 
water Is removed, and what parts the various forms of vegetable 
life and other agencies play in the process Bacteria are of 
importance. It was found tW the pi^s conducting the water 
from the reservoirs to the rooms were coated internally with a 
layer of bacterial slime, and that in its passage along these pipes 
the water underwent considerable punlication Probably in 
marine aquaria a more powerful purifying influence than the 
bacterial is exerted by the diatoms and minute aigse 

An interim report was presented by the Committee on Bird 
Migration in Great Bntain ; and the Rev T K K Stebbing 
discussed the report of the International Zoological Congress on 
Nomenclature 

The final report of the Oyster Committee was presented by 
Prof. W A. Herdman, who gave an account, illustrated by 
lantern slides, of the chief conclusions arrived at The report 
end* with the following recommendations — 

(a) That the necessary steps should be taken to induce the 
oyster trade to remove any possible suspicion of sewage con- 
tamination from the beds and layings from which oysters are 
supplied to the market This could obviously be effected in 
one of two ways, either (l) by restrictive legislation and the 
licensing of beds only after due inspection by the officials of a 
Government Department, or (a) by the formation of an associ- 
ation amongst the oyster-growers and dealers themselves, which 
should provide for the due periodic examination of the grounds, 
stores and stock, by independent properly qualified inspectors 
Scientific assistance and advice given by such indepenaent in 
spectors would go far to improve the condition of the oyster beds 
and layings, to reassure the public, and to elevate the oyster 
indusl^ to the important position which it deserves to occupy 

( 4 ) Ovsters imported from abroad (Holland, France, or 
America^ should be consigned to a member of the Oyster 
Association, who should be compelled by the regulations to 
have his foreign oysters as carefutly inspected and certificated 
os those from his home layings A large proportion of the 
imported oysters are, however, deposited in our waters for such 
a ^riod b«ore going to market that the fact of their having 
originally come from abroad may be ignored If this period of 
quarantine were imposed upon all foreign oysters, a great part 
of the difficulty u to inspection and certmcation would be 
removed 

(r) The grounds from which mussels, cockles and periwinkles 
are (pithered should be periodically examined by scientific inspec- 
tor* in the same manner as the oyster beds. The duty of providing 
for this mspection might well, we should suggest, be assumed by 
the various Sea Fisheries Committees around the coast 

Dr H. Lyster Jameson exhibited examples of a race of pro- 
tectively coloured mice that Inhabit a sandy island in the Bay of 
Dublin, known as the North Bull A considerable percentage 
of these mice are distinctly lighter in colour than the ancestral 
type (Afus museulus, Linn.) Every possible mtergradation, 
however, occurs between the typical house mouse and the palest 
examples Mr Jameson connaers the marked predominance of 
sand-coloured examples as due to the action of natural selection 
The hawks and owls, which frequent the island and hunt by 
“ sight," are the only enemies the mice have to compete against, 
and they most easily capture the darkest mice ; that is to say, the 
mice that contrast most strikingly with the colour of the sand ; 
and thus by the weeding out of the dark-coloured examples a 
protectively coloured race is becoming established, which, how- 
ever, ha* not yet settled down into the comparative stability 
which usually characterises species. 

A reference to old charts and Parliamentary papers has shown 
that this Island first came into existence about a century ago , 
consequently it is in this case potwble to fix a time limit within 
which the race In question has been evolved. 

Monday, Stptembtr I a —The Section opened with an interest- 
ing account, by Prof. Poulton and Miss C B. Sanders, of an 
experimental inquiry into the struggle for existence in certain 
common insects. A Urge nnmber of lepidopterous pups were 
exposed under various condition* at Oxford, In Switzerland, and 
in the Isle of Wight, in order to test by experiment the amount 
of destruction by turd* and other en^tes, and also to determine 
whet amount of protection wa* aBbtded by coloration. The 
results showed that there is a heavy.deatb-rate in the pupal con- 
dition. and apparently that there U a greater direction of purae 
at Oxford thm in Switzerland, An interesting •discussion fol- 
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lowed, in which Sir John Lubbock, Prof Lankester and Prof. 
MeldoU took part Miss Sanders described and demonstrated 
with specimens the actual details of the expenments and 
observations 

Prof Lloyd Morgan followed with a paper on animal in- 
lilligence os an expenmental study, which d^i largely with the 
results of Mr Thorndike’s experiments in America with cats It 
was shown that the eats, in opening the doors of ingeniously 
devised cages, learned gradually by experience, and were not 
able to profit by imitation This performance of purposive acts, 
learned os the result of chance experience, was characterised 
as intelligent in contradistinction to rational Prof Morgan ex 
pressed the opinion that without the record of the genesis of an 
intelligent action observation and anecdote of animal intellicence 
are of little importance , and in answer to Sir John Lubbock, 
and others who spoke m the discussion, he stated that the 
advantage of simple experiments, such as those of Thorndike, 
over observations, is that the results can be readily expressed in 

Dr A J Harrison read a paper on his own observations in 
the Clifton Zoological Gardens, on the so called fascination of 
snakes The animals dealt with were pythons, both adult and 
young , and it was shown that in captivity, at lea-st, there was 
no evidence that they possessed the power of fascinating their 
living prey, such as hens, ducks and rabbits 

Prof O C Marsh gave a paper on those families of the 
Dinosauria, which he nas called Sauropoda — such as Ceteo- 
saurus and its allies— upon which he has a memoir ready for 
publication 

Dr Masterman read a paper by Prof McIntosh on the 
scientific experiments to test the effects of trawling in the waters 
of Scotland from 1886 to 1897 The areas dealt with were St 
Andrews Bay, the Pirth of Porlh, and the Moray Firth, and 
Prof. McIntosh gave his reasons for dissenting from the con- 
clusion drawn from the work of the Fishery Board for Scotland, 
that the closure of areas against trawlers had led to an increase 
in the fish popniation 

The remaining papers were — A new theory of retrogression, 
by Mr G A. Reid , the structure of nerve cells, by Dr G. 
Mann; and a circulating apparatus for use in researches on 
colour physiology and other purposes, by Me<isrs F W Gamble 
and W F Keeble 

Tuesday, 'ieptemher 13.— The following papers were taken — 
Mr R I Pocock, on musical organs in spiders , Dr A T^ 
Masterman, on the origin of the vertebrate notochord and 
pharyngeal clefts , Prof Ch Julin, on “ Le d^veloppement du. 
cceur Chez les Tuniciers — quelques considerations sur la phylo- 
genie des Ascidies simples" ; Mr. W E Hoyle, on Dr Field’s 
card catalogue of zoolo«cal literature , Mr F A Bather, on 
the classification of the Pelmatozoa ; Prof A B Macallum, on 
the detection of phosphorus in tissues 1 and two reports of Com- 
mittees, one on the physiological effects of peptone and its pre- 
cursors when introduced into the circulation, and the other on 
the exploration of caves in the Malay Peninsula. 

Prof Julin in his paper dealt with the formation of the heart 
from the epicardium and iu homology with the stolon He 
showed reasons for regarding Distapha as a central form linking 
the other compound ascidians to the simple ascidians through, 
the Clavelinidm 

The Peptone Committee report that their expenments make 
It appear probable that peptones and albumenoses are not 
wholl) foreign substances to the circulating blood It is, how- 
ever, uncertain to what extent any given substance introduced 
into the circulation is again recoverable from the urine, and how 
long such substances can retain their identity after being so- 
introduced Anti-peptone seems to remain in the system to a 
much greater extent tWn any of the other substances employed 

As Section I did not meet this year, but was supposed to be 
incorporated with D, several of the papers and reports — such as 
the one last mentioned — were of a physiological nature 


GEOGRAPHY AT THE BRITISH 
ASSOCIATION. 

'T'HE Geographical Section at Bristol was as a rule well 
attended, and on one occasion crowded ; but, as happens 
too frequently, the audience bod a tendency to vary inversely 
as the scientific value of the communications submitted to it. 
Yet on the whole the twenty-five paper* read were of high 
quality, and some of them representeo original work in research 
as well a* in travel. The President, Colonel George Earl 
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Chbhrb, fortnerly' of th« United States Army, gave an address which was the largest and, with a few pouible exceptions, ttie 
full of Otigind observations on the central parts of South most violent oi which there is any record. The area over which 
America, in the course of which he traced the origin of the main the shock was sensible was not less than 1,750,000 square miles, 
features of that continent This address as printed ia'enriched while the focus occupied an area of 200 miles in Icnj^ and 50 
iWth a seHles of ihaps Md diagrams. miles in width Landslips on an unprecedented Mle were 

Seven important papers were read on various branches of produced in the Garo and Khuia hills, and in the Himalayas 
physical geography, most of them being illustrated by lantern north of Lower Assam A number of lakes have been produ^ 
tildes. Mr. Vaughan Cornish discussed wave-forms, giving the by changes of level due to the euth-movemenu by which the 
preliminary reshlts of a research in which he is engaged on the earthquake was caused, and the mountain peaks have been 
phenomena of waves in water, air, and drifted laotL The movca both vertically and honsontally. Monuments of solid 
results were made clear by a huge number of carefully selected stone and forest trees have been broken across by the violence 
photographs and diagrams, of the riiaking they have received. Communicationa of all kinds 

Mr. H N. tiickson gave a brief account of his work on the were interrupted ; bridges were overthrown, displaced, and in 
salinity and temperature of the North Atlantic, which promises some cases thrust bodily upwards to a height of as much as 
to pri^uce results of great value. His paper described the 20 feel, while the rails on the railways were twisted and bent, 
first results of a discussion of observations of surface tern- Earth fissures were formed over an area larger than the United 
perature made in the North Atlantic, during the two complete Kingdom, and sand rents, from which sand and water were 
years 1895 nod l8p6, by the captains and officers of mercWnt forced in solid streams 10 a height of 3 to 5 feet above the 
ships. The captams of a number of the vessels also collected ground, were opened in incalculable numbers 
daily samples of surface water, and the densities of these. Dr J Scott Kellie in a short paper on “ political geography ” 
numbering about 5000 in all, have been determined by chlorme laid stress on the way in which natural conditions determined 
titration The material has been found sufficient to allow of the manner of the relations between land and people, and 
the construction of charts showing the distribution of tem- showed how changing economic conditions produced corre 
perature and salinity over a large part of the area dunng each spending changes in political geography, e.g the formation of 
of the twenty-four consecutive months. The series, which is the such forms as ^heres of influence and leued territories. A 
first of Its kind, shows the progressive changes m the manner paper by Mr. G. G. Chisholm, on the impending economic 
of synoptic charts, and provides the data necessary for extend- revolution in China, enforced by a concrete instance of great 
Ing the work recently done in and around the North Sea, in practical importance some of the theoretical considerations 
connection with sea fisheries and long period weather forecast brought forward by Dr Keltic 

ing. Specimens of the maps were shown on the screen. Mr. H. T. Crook, of Manchester, criticised the methods of 

Dr K Natterer, of Vienna, submitted the oceanographical selecting place-names for the Ordnance Survey Map, and 
results of the Austro Hungarian Deep-Sea Expeditions in the brought forward several errors in the sheets of the new one inch 
Eastern Mediterranean, Sea of Marmora, and Red Sea. He map of the Manchester district The paper gave rise to a 
referred especially to hu own chemical observations and the lively discussion, m which Mi G F Deacon supported the con 
deductions made from them. Of these the most striking was tention of the author ; while Colonel Farqunarson and Sir 
the presumption that the salt deposits of and regions surround* Charles Wilson, the present and late Directors-General of the 
ug a deep sea were due to the evaporation of sea-water raised Survey, fully explained the methods employed and showed the 
by capillanty through the substance of the rocks enormous difficulties with which the whole quesUon of place- 

A report by Mr E G Ravenstein was presented on behalf names is surrounded They stated that the Survey always wel- 
of the Committee for the investigation of the climatology of corned cnticism, and that corrections were frequently made on 
Afnca The efforts of this Committee dunng the last seven the plates as the result of information sent by people in the lo- 
years have resulted in inducing a number of the African colonial calities when mistakes occurred It was suggested that the public 
governments to institute regular meteorological observations, could wd in the production of good maps more effectually by 
and the Committee feels that i,t is no longer necessary to supply communicating with the Survey Office than by writing critical 
instruments to unofficial observers, although several of the sets articles in the press- 

supplied to missionaries and others have led to the com A group of papers submitted to the Section dealt with geo- 
pilation of important records graphical developments of the future Prof Reclus brought 

Dr J W Gregory discussed the theory of the arrangement forward bis scheme for a great terrestrial globe on the scale of 
of oceans and continents on the earth's surface in the light of l 500,000. or about 84 feet in diameter. The surface of this 
geological and physical observations. He pointed out that Ehe globe should exhibit the relief of the lithosphere on a true scale, 
de Beaumont’s famous scheme attached undue importance to and separate plates of it would be available for use as relief 
linear symmetry and was too artificial It led, however, to the maps upon a surface showing the natural curvature. M. Reclus 
tetrahedral theory of Lowthum Green, which regards the spoke with great eloquence of the scientific and educational 
world, not as shaped like a simple tetrahedron, but as a spheroid advantages of his scheme, the initial cost of which, however, 
slightly flattened on four faces. Such flattenings occur on could not fall far short of 50,000/. In the discussion Sic Richard 
hollow, sphencal shells, when they are deformed by uniformly Temple spoke in support of the work being earned out, and a 
distributed external pressure. The oceans would occupy the Committee of Section E was appointed by the General Com 
four depressions thus produced, and the land masses occur at mittee to consider and report upon the scientific value of the 
the angles and along the edges The existing geographical proposal 

arrangement is in general agreement with this scheme , for as Prof Patrick Geddes described an interesting experiment in 
the tetrahedron is hemihedral the assumption that the litho the practical teachmg of geography about to be tried in ^in- 
sphere is tetrahedral explains the antipodal position of land and burgh, where he is fitting up an " outlook tower ” or 
water, the excess of water in the southern hemisphere, and the geographical museum of a novel character Thus the exhibition 
southward tapenng of the land masses. The mam lines of the of the ground-floor centres round a globe with an outline survey 
existing system of fold mountains have a general agreement of the roam concepts of world geography— e g an incipient 
with the arrangement of the edges of a tetrahedron. Some collection of maps and illustrative landscapes, an outline of the 
sinking deviations occur, but are explicable by the variations inr progress of geocraphical discovery and of map-making, &c 
the composition of the lithosphere, and the existence of impassive The first floor is devoted to the geography and history"of Europe 
blocks of old strata which have moulded the later movements in correspondingly fuller treatment , the second is set apart ior 
The lines of the old fold-mountains of the Hercyman system an outline get^raphy and history of the EnglUh-spealong world, 
TBM have been letrnhedrally arranged, with the axes occupying the United Slates having a room on the same level as the 
different positions from those of the great Cainoxoic mountain British En^re. On the third story is preparing a corresponding 
system. So far, however, there is no completely satisfactory survey of Scotland, viewed at once as an histone and social 
•theory of geomorpholOgy, for which we must wait for further entity and as an element of greater nauonality ; while the fourth 
information as to the distribution of land and water in successive story, naturally as yet in the most advanced state of preparation, 
epochs of the world’s history is a museum of Edinburgh, thou^ again not without comparison 

Two important papers on earthquake phenomena were with Scottish and other cities. The flat roof bears a turret of 
read— one Dy I'rof. J Milne, h.R.S , on the methods and culminating outlook with a riwnera eirrans. Descending from 
utility of seismological research , the other by Mr. R. D. the roof to the upppermost story, this succession and unity of 
Oldham, on the great Indian earthquake of June 12, 1897, the physical, organic and social conditions is better undentood. 
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Tbof, tHt> ««bef aodel of tb* litp.of E^bnbvigb bri^gi indlu- 
)igbt on the interpteMtion, of the antique and the 
sAoder* city, Iti mlUtciy hwoiy or its industrial present, its 
medical eminence or its ^turesque interest Similar regional 
toitats should be erected in sU large towns. A tower as a 
memorial to Cabot was recently opened is Bristol, presenting 
some features wMch might be developed on the lines of Prof 
Geddes’ conceptions, but no reference was made to it at the 
meeting of Section B, nor was the Section invited to visit the 

Ballooning as an aid to' geognwhical exploration was discussed 
by Captain 6 Baden-Poweil, of the Scots Guards, who outlined 
a well considered scheme for an experimental balloon voyage 
up the Nile valley, where the meteorological conditions are more 
hivourabk than those of the Arctic regions, and the chances of 
disaster more remote. Mr Eric Stuart Bruce exhibited a 
method of flash signalling means of an electric lamp enclosed 
in a transparent balloon, which he believes to be of special value 
in Mlar eimloration. 

Dr. H, R. Mill discussed the prospects of Antarctic research, 
tracing the hiitoncal changes of the Antarctic problem, and 
pointing out that the purely saentific importance of south polar 
exploration demands co-operation amongst simultaneous ex- 
peditions rather than consecutive work He hoped that the 
definite refusal of Government to take up the work would now 
leave the way clear for the immediate organisatioD of a great 
expedition by the Bntish nation to co operate with the German 
expedition which has been planned for 1900 

While the characteristic of this meeUng was undoubtedly the 
solid value and good discussion of the general papers, it in no 
way fell short of the meetings of preceding years to the interest 
and value of the records of personal exploration Mrs, Bishop 
rave a remarkable paper describing her recent lourney in the 
vangue valley, and lummansing the geography 01 that important 
rmon. It was illustrated by a series of unique photographs 
taken by Mrs Bishop herself Mrs, Theodore Bent also con- 
tributed a paper describing her visit to Sokotra, in the course of 
which she made valuable observations. A Committee, with a 
small grant in aid of the further exploration of Sokotra Dr 
H O Forbes, was appointed by the Association 

Sir Charles Wilson gave an address on the Upper Nile region 
with reference to the re conquest of the Sudan ; and, in the 
absence through illness of the author, he also read a paper, by 
Sir T. H. Holdich, on Timh, which was splendidly illustrated 
by slides. Mr. C W. Andrews, of the Nalund History Museum, 
gave a preliminary account of Christmas Island m the Indian 
Ocean, where he has recently spent the greater part of a year 
He found it to be an upraised coral island, the coral limestone 
resting on a hard furaminiferal limestone, which m turn is based 
on basalt. The whole island is so densely jungle-clad that it 
could only be traversed at the rate of one mile per day, every 
yard having to be cut through the dense undergrowth. Captain 
G. £. H. Bairelt Hamilton described a recent visit he had made 
to Karaginski Island and the mainland of northern Kamchatka, 
and Mr. O. H Haworth added another to his important series 
of papers on the exploration of Mexico, dealing on this occasion 
with a journey from Mazatlan to Durango across the Sierra 
Madre. 

It may be pointed out as a disappointing feature at the meet 
ing, that no effort appears to have been made to place before the 
Section any account of the remarkable geographical position of 
Bristol with respect to site, immediate surroundings, or com- 
mercial posiuon in the world. 


UNIVERSITY AND EDUCATIONAL 
INTELUGENCE. 

Mr. W. Bkckic Burnie has been appomted to the vacant 
Senior Demonstratorship in Electrical Engineering at the South- 
Western Polytechnic, Chelsea. Mr. Bumie has studied at 
the Nottingham University College ; under Prof, Ayrton, at 
the Central Technical College j and under Prof Weber, of 
Zurich. 

Dr. M. C. Schuytbn, me van Luppen 31, Anvers, unites 
teachers who are daily engaged in insttuaipg children to make 
notet upon the characteristics of the minds 01 their pupUs. and 
send them to him for incorporation in a Wbric, to lie published | 
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by a special comeussion upon the psychology of the child froip 
a pedagogic point of view. 

The foundation-stone of a new Science and Art School for 
Deptford was laid in New Cross Road on Saturday. The new 
school IS the result of an amalgamation by the Charity Com- 
missioners of two ancient charities— the Addey snd the Stanhope 
— and the joint school is to be known as the Addey and Stanhope 
Foundation. The new building will cost for erection 10,000/., 
and for furniture and fittings about 4000/ 

A COURSE of twenty-four lectures and practical demonstra- 
tions on the theory and practice of photography, by Mr W /. 
Pope and Mr, A A Donald, commenced on Friday last at the 
Goldsmiths' Institute, New Cross Mr. Pope u giving a course 
of twenty eight lectures on metallurgy, and a course of laboratory 
mstruciion on methods of water analysis commenced on 
Wednesday, October 5 The course will extend over twelve 
evenings, and the students will obtain practice m the chemical 
methods ordinarily used to ascertain the degree of purity of 
water and its suitability for various manufacturing and domestic 
purposes. 

In an address delivered to the members of the London School 
Board on Thursday last, Lord Reay, the Chairman of the Board, 
remarked Training in physics is found to be preferable to 
chemistry, and the Mboratories now in construction are, as a 
rule, so fitted as to be adapted to the teaching of physics rather 
than for specialised instruction of chemistry. Gei^raphy in the 
past has been taught too mechanically Map drawing has been 
revived and greatly improved, but more attention should be 
given to physical geography, to the great phenomena of nature, 
to the laws influencing climate, productiveness of soil, &c. 
History should be connected with geography, and the lessons 
should be given in such a manner os to make history and 
geography illustrate each other 

The Directors of Nobel’s Explosives Company, Limited, 
after consultation with Dr G G Henderson, Freeland Pro- 
fessor of Chemistry m the Glasgow and West of Scotland 
Technical College, have decided to give a prise tenable under 
the following conditions ( t ) The pnie to be 30/ and to be 
known as the “ Nobel Company Prite,” (3) The prixe to be 
awarded annually, until further notice, to a student m the 
chemical laboratory of the Technical College, who has passed 
through the usual course of training in that laboratory, and who, 
in the opinion of the Professor of Chemistry for the time being, 
IS qualified to prosecute research (3) The holder of the prise 
to engage in research work m the chemical laboratoiy of the 
Technical College, under the direction of the Professor of 
Chemistry for the time being, for the period of one academical 
year (4) The prire to be awarded by the Professor of Chemutry 
for the time being. In accepting the gift, the Governors of the 
College further resolved to grant a free studentship for one year 
in the laboratory to the Nobel Company’s pnieman, thus raising 
ihe mon« value of the prue to about 50/ The example of 
Nobel’s Company might profitably be followed by other chemkal 
manufacturers 

The Scotch Education Department has issued a circular in 
further explanation of the scheme of organised science in- 
struction in various classes of schools recently proposed (see p. 
408). The schemes proposed in aid of systematic instruc- 
tion based upon the teactung of science, or in which science 
IS a predominant element, ate two — viii (l) the scheme for 
higher grade (science) schools, and (2) the scheme for schools of 
science defined in the Science and Art Directory. The former 
is especially designed to apply to secondary departments, which, 
while possMslng a distinct organisation, are connected with 
schools aided under the Education Code, which possesses the 
necessary equipment for giving practical msl ruction in science, 
and in whicn the predominant um it intended to be seieiiufic. 
It Is thought that the scheme provides a course of In- 
slrnction specially smtable for pupils leaving school at 
the age of fifteen or sixteen, who will in after life for 
the most part follow industrial or commercial pursuits. 
Having reg^ tO the increasing importance of a thorough 
tndning in sdencei especially in large Industrial centres, the 
Circular poinii out that schools of science should by preference 
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be abiolutelv independent iiutitutionf, having their own 
premiiea, equipment, and ataiT, in which instruction in aoiencC 
can be carried to a much higher point than obtains at present , 
and it is hoped that such schools of science, in the proper sense 
of the term, will be before long established in the large towns. 
But for the present, on good cause being shown, the existing 
practice of recognising, as schools of science, the science sides 
or departments of secondary schools, will not be departed from 
The science side must, however, be clearlv separated from the 
classical or language side of such schools In view of the 
presumably greater age of pupils in a secondary school, it will 
be required, as a condition of the continued recognition of a 
school of science, that a considerable proportion of the pupils 
shall proceed to the advanced course j and the inspectors will be 
directed to make strict inquiry into the reasoiu which prevent 
pupils who have enteted upon the course, and are still in 
attendance at the Khool, from completing the curriculum 


of a succession of reliefs representing a mobile object in its 
different poeitioat. With practice it is possible to tapMIy 
recognise a relief by touch, and if a series of relieb follow each 
other at a ceruin rate, the effect of movement U obtained. 
Thus the motion Of the flight of a bird may in this way be 
imparted to the blind. 
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Books.— S lciaxrsphie Alias . I Poland (Smith, Klder) — Seiimology . J, 
Milne (K Paul)— A Tieaiita on Dynamic! of a Particle. Dr E. J 
Routh (Cambrldse Unlveraiiy Prau) — L'AnnSa Biolcoiquc, 1S96 (Par^ 
“ ■ wald_j— In the Forbidden Land A H S Landw, a VoU (Uain- 




(Lund) -Uber die Theorie 


Pamphlet —Report on the Sen Jose Scale In Maryland : W G. Johnion 
(College Park. Md ) 


SOCIETIES AND ACADEMIES. 

Paris 

Academy of Sciencea, October 3 — M. Van Tieghcm in 
the chair — The analysis of some commercial specimens of 
calcium carbide, by M Henri Moissan If calcium carbide is 
prepared from impure materials, it is liable to contain calcium 
phosphide and aluminium sulphide, both decomposable by 
water, giving hydrogen phosphide and sulphide respectively 
In the residue left after treatment with water, besides lime, there 
IS found calcium, iron, and carbon silicides, calcium sulphide, 
and sometimes graphite Crystals of silica are also present, 
1)ut a careful search for diamonds gave negative results in all 
the samples examined The acetylene produced by the action 
of water upon the carbide contains traces of sulphur compounds 
other than sulphuretted hydrogen — Increase of weight of the 
body, and the transformation of fat into glycerine, by M. Ch 
Bouchard. In the course of some observations upon the 
changes of weight in a man placed under such conditions that I 
the only ingttta conld be atmospheric air and the only txerda 
moisture and carbonic dioxide, a distinct gain of weight was 
observed. Repetitions were made confirming this, the gam 
being on one occasion as much as 40 grams per hour After a 
discussion of the possible ways of accounting for this increase, 
the conclusion is drawn that tlie only probable explanation is to 
be sought in the conversion of fat into glycogen, according to 
the equation 

+ 3oOj = i 2H,0 t 7CO, + 8C,H,„Oa 

Experiments made on animals fed with fatty diet confirmed this 
view.— On the distribution of farm manure, by M P P 
Deh^ram An expenmental study of the loases of ammonia 
and carbonic acid by farm manure exposed to intermittent 
currents of air.— Observationsof the planet I)Q Witt (August 13), 
made with (he large equatorial of the Observatory of Bordeaux, 
by MM Rayet, L Picart, and F Courty —On mterscapulo- 
thoracic amputation in the treatment of malignant tumours of 
the upper extremity of the humerus, by M Paul Berger. In 
both the cases operated on by the author a radical cure was 
effected, the recovery being very rapid Out of forty-six cases 
of this operation on record, only two were attended with fatal 
results —Observations of comets made at the Observatory of 
Rio de Janeiro, M. L. Cruls. —Observations of the 1898 
Comet (Pemne-fJhofardet), made at the Observatory of 
Resancon, by M. L J. Gruey —On a class of contact 
■transformations, tw M E O Lovett —On the preparation and 
■properties of the doable carbides of iron and chromium, and of 
laron and tungsten, by M. Percy Williams A mixture of 
■chromium oxide (300 gr.), iron (aoo gr ), and carbon (70 gr ) is 
heated in the electric furnace for five minutes with a current of 
900 amperes and 45 volta. The carbide can be isolated from 
(he fused mofs in inetallic needles, having the colour of nickel 
A double carbide of iron and molybdenum is obtained in a 
similar manner The formula: of these compounds ate 
3Fe,C aCrjC^ and Fe.CMo,C —New combinations of phenyl- 
hydrazine with certain metallic salts, by M. Pastureau Com- 
binations of phenyihydntine with BiCI|, Bi(NO,)„ ZnSO|, and 
MnSO, are described —On the vivipary in an annelid (/We- 
caeeria concharwH), by MM. FrfUx Metnll and Maurice 
CauUery — On the tactile impression due to the contact 
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PEARY'S ''NORTHWARD OVER THE GREAT 
ICE" 

Northward over the “ Great Ite ” A narrative of lift 
and work along the shores and upon the interior ice- 
cap of Northern Greenland tn the years 1886 and 1891- 
1897 With a description of the little tnbe of Smith 
Sound Eskimos, the most northerly human beings in 
the world, and an account of the dtsccn'ery and bringing 
home of the “ Saviksue ” or great Cape York meteorites 
By Robert E Peary, Civil Engineer, U S N With 
Maps, Diagrams, and about eight hundred Illustrations 
In two volumes Pp lxx\ + 522 and xiv + 626 
(London . Methuen and Co , 1898 ) 

I T may safely be said that the title-page is the dreariest 
in this book It lacks the quaintness which en- 
livened the gossipy titles of the sixteenth century, and it 
does not altogether dispense with the necessity for a 
table of contents The maps also aie extremely dis- 
appointing, and It IS to be regretted that the English 
edition at least was not pro\ ided with a well executed 
map of part of the polar regions on a fair scale, especially 
as Mr Peary repeatedly found errors in the existing 
charts which his observations enabled him to correct 
The new work, however, has probably been postponed 
until the expedition on which Mr Peary is now en- 
gaged— the survey of the Arctic archipelago, north of 
Greenland — has been carried out We are promised 
a full discussion by specialists of the various branches of 
science studied by the members of the various expeditions, 
the record of which fills these volumes They profess 
only to give a popular account of the work accomplished, 
and they do this in a full and satisfactory manner. The 
almost innumerable illustrations differ in quality, but 
many of them are remarkably clear and some have an 
artistic beauty that is unusual 
The outward form of the book is like that of most 
books of popular travel, but within there are marked 
differences The amounts of time occupied and of space 
covered were so large that the narrative had to be com- 
pressed (to the detriment of the printing towards the 
end), in order to get it into two volumes. Hence, as the 
author states, there was no room for padding. An 
excellent device is that of following each section de- 
scribing an expedition with a summary of the objects 
and results. One result not mentioned is that Mr. Peary 
has obtained more experience of long-distance sledge- 
travelling with dogs, and of life at extremely low 
temperatures, than any other living man. 

With regard to these Arctic journeys it is desirable 
to point out that they are the work of one man, an 
enthusiast determined to persevere in the attempt to 
accomplish his plans, but absolutely unfettered by the 
instructions or advice of others. The United States 
Government have done no more for him than to renew 
hia leave with . increasing reluctance, the scientific 
socieltiea have supphrted him, but could only give very 
small mohey gwnts, ^ few private Aieh^s have dohe ; 
sotnetfamg to help forward the expeditions ; but m every, 
case the greater part of the funds has been provided by 
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the efforts of Mr. and Mrs Peary themselves All they 
have been able to make they have put into the equip- 
ment of the new expedition, and from a pecuniary point 
of view It IS impossible that the labours of so many 
years of effort can meet with an adequate reward. 

Mr Peary is very frank in expressing his opinion 
about himself, he bases his passion for Arctic travel 
mainlv on sentiment, but the sentiment bears fruit in 
sober plans, laborious scientific researches, and a terse 
manly narrative of occurrences 

The object of the first journey m 1886 was “ to gam a 
practical knowledge of the obstacles and ice conditions 
of the interior of Grecnl.ind, to put to the test of actual 
use certain methods and details of equipment, to make 
such scientific observations as may be practicable, and 
to push into the interior as far as possible ” 

The results were the attainment of a greater distance 
inland .and a higher elevation on the inland ice than 
had been previously done by any white man, and a great 
deal of valuable experience as to equipment and methods 
Mr Peary, on his return, drew .ittention to three lines 
along which the crossing of Greenland from west to 
east should be attempted, and he demonstrated that the 
attempt was practicable 

In 1888 Dr Nansen succeeded in crossing the south 
of Greenland from east to west , and accordingly Peary 
concentrated his attention on the northern routes, 
although It was not until the summer of 1891 that he 
was able to escape from official routine and resume 
exploration 

The objects of the 1891-92 expedition were the de- 
termination of the northern limit of Greenland overland 
the possible discovery of the most practicable route to 
the pole, the study of the Smith Sound Eskimos, and the 
secunng of geographical and meteorological data. 

The results were highly satisfactory The conditions 
of travel over the smooth elevated surface of the inland 
ice were worked out, one of the most interesting details 
being the use of an odometer or measuring wheel attached 
to a sledge, in order to give distances by dead reckoning . 
another was to demonstrate the possibility of sleeping at 
the lowest recorded temperatures in the open air without 
either tent or sleeping bag. The inland ice was found to 
have the same shield shape in the extreme north as 
Nansen showed it to have in the south, and the surface 
was smooth and unbroken, except near the edges and 
where the glacier basins dipped to the north. The in 
sulanty of Greenland was determined to Mr Peary’s 
satisfaction, grass was found growing, and musk-oxen 
feeding north of the ice-cap ; and still further north 
beyond a narrow strait, low land was discovered free from 
ice. In addition, comprehensive meteorological and tidal 
observations were made at the base station on Inglefield 
Gulf, the shores of which were surveyed, and the tnbe of 
Arctic Highlanders were exhaustively studied and pho- 
tographed as no tribe of Eskimos had been before. 

The expedition of 1893-94 set out with an ambitious 
programme. A large party was to cross the ice-cap to 
Independence Bay on the north-east coast, and there to 
divide part going north in an attempt on the pole, part 
turning south to trace the unknown east coast of Green- 
land. it was a failure. Mr.. Peary points out that the 
eftitts ha was obliged to make to raise funds prevented 
C C 
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him ih>m exercising sufficient care in selecting his com- 
panions He broke one of his own rules by taking too 
many, and the majonty of them turned out totally unfit 
for the work The climatic conditions, too, were very 
unfavourable, a succession of furious gales was en- 
countered with temperatures down to - 6o* F , but before 
acknowledging defeat a magnificent effort was made to 
cross the ice-cap 

In 1894-95 Mr Peary remained in Greenland, whilst 
his wife, their little daughter, and the majonty of his 
party returned to the United States One white com- 
panion, Lee, and the negro servant, Henson, alone re- 
mained faithful, and in the spnng of 1895 Peary and 
Henson, provided with insufficient supplies, once more 
made the long tramp across the inland ice, nsing to over 
8000 feet, and back again, 1200 miles in all, reaching the 
base with one surviving dog and no food The hardships 
were severe, and it was impossible to extend the observ- 
ations at Independence Bay beyond those made in 1892, 
but the effort was heroic A visit to Cape York before 
returning was rewarded by the discovery of the sources of 
native iron which Sir John Ross heard of in 1818 They 
were found to be three large meteorites, and the summer 
trips of 1896 and 1897 were successful in bringing them 
back (see Nature, vol, Ivii. p. 132 ) 

During these expieditions the knowledge of the Arctic 
regions had been greatly advanced by other explorers, 
and the drift of the From convinced Mr Peary that the 
only reasonable chance of reaching the pole was from 
the north of Greenland To this purpose he now intends 
to devote himself, and his plan is to become for the time 
practically an Eskimo, living in snow igloos, and ac- 
companied by a few picked families of the Smith Sound 
tribe, every individual of which he has come to know 
well Experiments during his three winters in the far 
north have convinced him that it is quite practicable in 
good weather to travel with sledges during the Arctic 
night, although of course the greater part of his journeys 
will be done in summer. 

Apart from the direct work of the Peary expeditions, 
great scientific advantages have accrued from the 
summer parties he has taken up in successive years. 
These included Prof Chamberlin of Chicago, Prof 
Heilprin of Philadelphia, Prof. Tarr of New York, and 
a large number of other specialists ; and already some 
important monographs, such as those of Prof Chamberlin 
on Glacial Phenomena, have been published 

In meteorology there is one fact of great importance 
clearly demonstrated, which Nansen refers to as probably 
true in the account of his crossing of Greenland. It is 
that the wind always blows strongly outward from the 
interior. Once amved at the summit level of the ice-cap, 
whether going east or west, Peary always found a strong 
favourable wind, enabling him to use sails on the sledges. 
The condensation of air by the extreme cold of the high 
plateau would naturally give rise to outflowing winds, and 
the question arises how far this area of permanent low 
temperature, producing a permanent anticyclonic condi- 
tion at an altitude of from 5000 to 10,000 feet, may not be 
responsible for the existence of the low-pressure area 
south-east of Greenland, which exercises so large an 
influence on the climate of north-western Europe. The 
influence oAttie constant down-draught carrying air from 
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high regions of the atmosphere to sea-level has probably 
not been hitherto sufficiently considered by meteor- 
ologists, and the observations in Greenland suggest what 
the condition of things on the Antarctic ice-sheet must 
be Ffihn effects of a very remarkable kind were 
observed by Peary giving rise on one occasion to de- 
luges of rain, which were instantly afterwards converted 
into solid ice. Hugh Robert Mill. 


MODERN MYCOLOGICAL METHODS 
Mykologische Untersuchunqen aus den Tropen {Myco~ 
logical Researches in the Tropics) By Dr Carl 
Holtermann Pp viii-(-i22, and Plates (Berlin: 
Gebruder Borntraeger, 1 898 ) 

T he exceedingly important .ind onginal investigations 
prosecuted during a sojourn of fourteen months in 
Ceylon, Java, Borneo, and the Straits Settlements, by 
Dr Holtermann, can only be compared with the admir- 
able work done by Dr M6ller in Braril, inasmuch as 
both authors adopted the Brefeldian method of research 
by means of pure cultures, and both paid special atten- 
tion to the simpler forms belonging respectively to the 
Ascomycetes and the Basidiomycetes Dr Holtermann 
commences by creating a new genus belonging to the 
Hemiasci, and utilises it as a means of perpetuating for 
all time the full name of the talented author of “ Unters 
aus dem Gesamm der Mykologie” by calling it 
Oscarbrefeldta 

Failing a terse generic diagnosis, the salient features 
of the genus cannot be ascertained morphologically 
The species is O pellucida, bearing remarkably large 
contdia The asci are terminal or rarely intercalary, 
and at maturity contain four i -septate spores A second 
new genus appertaining to the Hemiasci is Conidiasius, 
which, like the preceding, occurs in “ Schleimfluss ” on 
trunks of trees m company with various Anguillideas, 
Bacteria, Oidium, &c The feature of this species is 
that the apparent asci are in reality conidia, the proto- 
plasm of which becomes differentiated into spores , if a 
structure develops, the protoplasm of which remains un- 
segmented, it has been considered as a conidium , if the 
contents divide into several bodies, each capable of 
germination, it has been considered as an ascus contain- 
ing spores ; in the present species the two are considered 
as conidia exhibiting a difference of degree only as to 
division, or not, of the protoplasm. Coming to the 
Basidiomycetes, we find a new species of Lentinus 
described as L. variabilis Under certain conditions of 
culture the germinating spores produced a fertile struc- 
ture resembling the genus Hypochnus, considered as a 
very primitive type of the Basidiomycetes. Under a 
different set of Conditions, spores of the same Lentinus 
gave origin to structures resembling Clavaria, a type 
much higher than Hypochnus. Hence the author 
says — 

“Hier liegt ein Fall vor, der sich mit einigem Rechtzu 
phylogenetiBchen Speculationen verwenden lasst. Den 
der Pilz durchUuft Entwickelungsstadien, die selbstSn- 
digen Formen in der freien Natur entsprechen. Das 
crste Stadium findet m Hypochnus, das andere in 
Clavana fast einen DoppelgUnger ” 

It has been known for a long time that species of 
Z<nAnixr,'when developing on wood in dark placM, as 
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pits, cellars, &c , assumes very grotesque forms in which 
the pileus is suppressed, and the stems consequently 
more or less resemble species of Clavnna, but hitherto 
every one considered these productions simply as mon- 
strosities due to an exceptional environment. Whether 
these antiquated views, or the later one propounded by 
Dr Holtermann prove to be correct, we consider yet 
remains to be proved 

Polyporus polymorphous^ as found in nature, resembles 
a bracket in form attached by one edge to the matrix, 
from which it projects at right angles. The spores of 
this species in cultures produce a thin crust attached by 
us entire under surface to the substratum, its upper 
surface being covered with pores bearing the hymcniuin, 
a Porta in fact In this case again, systematists have 
long known that the higher forms included under 
Polyporus, Fames, and Polystictus, not unfrequcntly 
develop the resupinate or Porta form, often showing 
every transition from one to the other , but this was 
included under the presumed elasticity of the species, as 
such forms are developed moie especially when the 
fungus occurs in conditions different from those under 
which It appears in its normal or highest known stage 
of development Every departure from the noimal form 
of a species cannot surely be considered as a retro- 
gression towards a phase lower in the evolution of the 
species, even if the exceptional development bears a 
lesemblance to some genus lower in the scale of organ- 
isation, and through which phase the species under 
consideration may presumably be supposed to have 
passed Pure cultures in various nutritive media grown 
on a slip of glass come under the category of things 
grown under conditions that may be termed as ex- 
ceptional, to say the least, and the fact that such 
developments represent phases in the norm.al life-history 
■of the species investigated, or indicate its phytogeny, 
has yet to be proved 

Another new genus is named Van Rombur^hta, the 
one species stands as V. R stlvtslns. 

In the introduction the author states that as his 
principal object is to elucidate the life-history of forms, 
he has not attempted pedantic diagnoses of forms 
Having been sufficiently pedantic to establish five new 
genera, and above a score of new species, the amount of 
pedantry would not have been much accentuated by the 
addition of diagnoses of each of these. Apart from 
interpretations bearing on the cultures, every mycologist 
will welcome the work done by Dr Holtermann, which 
IS a model of exactness, and bears on its face the stamp 
of accuracy The twelve plates add much to the value 
of the woik G MAbSKt.. 


OUR BOOK SHELF. 

Applied Magneltsm . an Inlroductton to the Design of 
Electromagnetic Apparatus. By J. A. Kingdon, B A 
Pp 292 (London • H. Alabaster, Gatehouse, and Co. j 
Mr. Kingdon commences his book with the magnetic 
flux, and his readers are evidently expected to bring their 
equipment of dynamics, elementary information as to 
units and electrical phenomena, with them. Ohm’s law 
IS introduced apparently for the purpose of bnnging in its 
magnetic equivalent, and the fact that the coincideace is 
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rather one of form than substance ought, we think, to 
have been pointed out Reluctance and permeability 
are defined and shortly treated, and tables of magnetic 
force, induction, and permeability are given for various 
kinds of iron Then follow specimens of elementary 
calculations regarding magnetic circuits 

The next chapter is entitled Magneto-motive Force of 
Current The magnetic fields of different simple arrange- 
ments of conductors are first discussed, thus the force at 
the centre of a circular coil is worked out, and the field 
intensity — Biot and Savart’s result — for a straight cur- 
rent IS calculated from the simple law of magnetic force 
due to an element of a cuirent This law, as a matter of 
fact, was derived by Laplace from Biot and bavart’s 
result for a straight current, and the recovery of the ex 
perimental result is interesting only as showing how the 
inverse square of the distance law for an element leads to 
the law or the inverse distance for a long str.iight con- 
ductor The exact directions of the magnetic forces 
produced by the currents in elements of conductors seem 
not to be always quite rle.irly given, and some amplifica- 
tion of this part of the book seems desirable We may 
say that we do not like the name “ mags ” any more than 
we liked the names “ hens” and “ millihens," which were 
once proposed forotjier units Abbreviations Which have 
any flavour of extianeous association should not be 
toleiated 

We come next to Tractive Force of Magnets and 
Current Reactions, with the pereametcr method of testing 
iron, and some results thereby obtained for Krupp steel 
and Lowmoor iron 

Nekt we have a rapid account of the Generation of 
Electromotive Force by variation of magnetic flux through 
a circuit, or across a moving conductor, and the idea of 
self-induction is introduced What exactly the self- 
induction or self-inductance of a coil is does not seem to 
be defined, though several things have their definitions 
given which certainly do not more deserve attention 

Alternators and other forms of direct current generator 
are described, and specimens of various calculations 
given But we have looked m vain for the characteristic 
curves by which Hopkmson did so much for the practical 
working out of the dynamo Surely in a book the obiect 
of which is to deal with practical calculations regarding 
magnetic circuits, this matter of all others ought to have 
received attention Yet it is not even mentioned ' 

The book will be found to give information of 
considerable service on many points, but it is not 
homogeneous and consistent enough in its treatment 
1 he chances are about even that if it is consulted on 
some important point the matter will not be found treated. 
With some rewriting and additions its usefulness wiy 
be much increased. 

Biomechantk ersMossen aus dem Prtnctpe dcr Organ- 

ogenese By Dr E Mehnert. Pp viii -f- 177 (Jena- 

Fischer, 1898 ) 

At a time when “ vitalism” is rife, and the disbelief in 
Natural Selection is almost a disease, an attempt to ex- 
plain the phenomena of development on mechanical 
grounds is very welcome. 

In this treatise Mehnert has examined very thoroughly 
the groundwork of organogeny, and has had little diffi- 
culty in showing, by reference to the development of such 
organs as the heart and blood-vessels, the pineal eye, the 
neurentenc canal, and so on, that the exceedingly loose 
interpretation commonly given to the law of recapitulation, 
namely that embryogeny is, pure and simple, a repetition 
of phylogeny, is absolutely incorrect ; in fact, the onto- 
genetic is frequently the very reverse of the phylogenetic 
order- -in all cases the order of development has become 
changed 

By a careful consideration of very numerous facts 
Mriinert shows that the principal factors in this alter- 
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ation have been on the one hand Abbreviation, or the 
early arrest of development, and Retardation, or the late 
appearance of the first si^ns of an organ, acting, together 
or separately, on regressive organs , while on the other 
hand Acceleration, or the early appearance and rapid 
development of an organ, and Prolongation, or gradual 
increase in the length of life, are influences to which 
progressive organs are subject 

These four factors then, separately or combined, con- 
dition ontogeny, and hence is formulated the “funda- 
mental law of organogeny,” that the rate of development 
of an organ is proportional to the degree, at the time, of 
Its phyletic development , so that ontogeny is a very 
much modified recapitulation of phylogeny. 

In the development of* an individual it is therefore 
possible to discern two influences at work (i) the 
nereditary, recapitulating, phylogenetic influence, and (2) 
functional epigenesis, due to the direct action of inner 
.and outer causes, such as surrounding organs, food, 
temperature, gravity, and so on Mehnert is, perhaps, 
not as clear as he might be, when he comes to deal with 
the exact way in which these environmental changes have 
become inherited , but (without mentioning Natural 
Selection) he seems to tend towards a Lamarckian in- 
heritance of acquired characters. He discards, however, 
a chemical pangenesis, and explains the influence of the 
soma on the germ by a physical theory— analogous to 
magnetisation— which has at least the merit of being 
novel 

At the end of the book are some remarks on the 
specific variations in embryogeny, and in length of life, 
and on involution 

The epigenetic modifications of the phylogenetic order, 
perhaps the most valuable part of this work, are 
graphically illustrated by numerous diagrams. 

Practical Plant Physiology. By Dr. W. Detmer. 

Translated from the second German edition by S A. 

Moor, M A. (Camb ), F L.S. (London Sonnenschein 

and Co., Ltd., 1898 ) 

A TRANSIATION of DetmeFs “ Pflanzenphysiologische 
Practicum ” will doubtless be very acceptable to students 
of vegetable physiology in English-speaking countries 
Since Its publication Detmer’s work has always been a 
standard one, and its second edition was m many ways a 
great improvement on the first. However, notwithstand- 
ing the high reputation of the German edition, it seems a 
pity that the translator should decide that “ no sufficient 
reason has been found for addition or alteration”, for, 
with but little extra trouble, a very complete English 
text-book could have been made of the translation By 
including physiological work published since 1895, 
by the addition of more complete references to older 
researches, the usefulness of the book would have been 
lately increased 

The German edition has already been reviewed in a 
previous number of Nature, so that little need be said 
of the translation. The translator’s style is good, and he 
r«roduces faithfully the sketchy and note-bwk-like form 
of the onginal. It may be added that the English 
edition IS well printed, and the illustrations have hardly 
suffered in their reproduction. H. H. D. 

Chemical Laboratory Course. By A. F Hogg, M.A., 

F.C.S. Pp 24. (Darlington James Dodds, 1898.) 

A SERIES of experiments, arranged to illustrate elemen- 
tary chemical analysis, are bnefly desenbed in this 
pamphlet. The experiments are arranged to accompany 
lectures on water, air, combustion, &c , and they form a 
course of work for the elementary and advanced stages of 
inorgamc chemistry of the Department of Science and 
Art. Little information is given in addition to instruc- 
tions for carrying out the experiments. 
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LETTERS TO THE EDITOR 


[’The Editor dots not hold himself rtsponsiblt for of intons ex 
pressed by his correspondents. Neither can he mderiahe 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NaI OKB. 
No notue is taken of anonymous communtcaitons ] 


Stereo-chemistry and Vitalism 

Before commentu^ on the argument for Vitalism urged in 
the opening address of Prof Japp lo the Chemical Section of 
the British Association, it will be best to quote from the reiiort 
published in Nai ure such passages as clearly present his 
pusiliun lie said — 

“ Pasteur's point is, that whereas living nature can make a 
single optically active compound, these laboratory reactions, to 
which ue resort in synthesising such compounds, always pro- 
duce, simultaneously, at least two, of equal and opposite optical 
activity ; the result being intermolecular compensation and con- 
sequent optical inactivity . 

“ If these conclusions are correct, as I believe they are, then 
the absolute origin of the compounds of one-sided asymmetry to 
be found in the living world is a mystery as profound as the 
absolute origin of life itself The two phenomena are intimately 
connected for, as we have seen, these symmetric [? asymmetric) 
compounds make their appearance with life, and are inseparable 

“ How, for example, could hevo-rotatory protein (or whatever 
the first asymmetric compound may have been) be spontaneously 
generated in a world of symmetric matter and of forces uhich 
are either symmetric or, if asymmelnc, are asymmetric in two 
opposite senses? What mechanism could account for such 
selective production? Or if, on the other hand, we suppose 
that dextro and leevo-protem were simultaneously formed, what 
conditions of environment existing m such a world could ac- 
count for the survival of the one form and the disappearance of 
the other ? ’’ 

The last sentence implies the assumption that in the alisence 
of some special unknown cause, the mixetl right-handed and 
left handed molecules which neulralise each other’s optical 
activities would remain mixed. But it this a valid assumption ? 
Is there not, contrariwise, a general cause for the separation of 
them? Prof Japp appears to have taken no account of a 
universal law displayed throughout that continuous redistributiors 
of matter and motion which constitutes Evolution In the 
second part of “First Pnnciplc.s” will be found a chapter 
entitled “Segregation,” m which this law and its results are set 
forth After illustrations of the process of segregation as it 
everywhere goes on in astronomic changes, geologic changes, 
changes in organisms considered individually and as an aggre- 
gate, changes throughout mental evolution and social evolution, 
there come at the close of the chapter the following para- 

“■The abstract propositions involved are these — First, that 
like units, subject to a uniform force capable of producing motion 
in them, will be moved to like degrees in the same direction 
Second, that like units if exposed to unlike forces capable of 
jircKlucmg motion in them, will be differently moved — movevl 
either in different directions or to different degrees m the same 
direction. Third, that unlike units if acted on by a uniform 
force capable of producing motion in them, will be differently 
moved — moved either in different directions or to different 
degrees in the same direction ” 

A subsequent paragrajih argues that liy resolution of forces ii 
IS demonstrable that any difference between the acting forces, or 
between the umti on which they act, implies the presence of 
some force, active or reactive, m the one not present m the 
other ; and that supposing the conditions are such as to permit 
motion, this differential iiirce must, m virtue of the law of the 
persistence of force (conservabon of energy) produce a diflcrentinl 
motion. Hence the corollary la that — 

“Any unlikeness in the incident forces, where the things 
acted on are alike, must generate a difference between the 
effects t since otherwise, the differential force produces no effect, 
and force is not persistent Any unhkenets in the things acted 
on, where the incident forces are alike, must generate a differ- 
ence between the effects i since otherwise, the differential force 
whereby these things are nude unlike, produces no effect, and 
force is not penostent.” ‘ 


Is passage wss wriltcb in i Us at a lima wban th. — 

was not ssubllsbsil Hanca tha visa of the woiil forca instead 01 
I sUU, however, adhere to the nse of the word perslstaact, for th< 
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Now from this process of secregation it must have happened 
that when “dextro- and tsevo-protem were simultaneously 
formed” the two kinds of molecules, differently related to 
environing actions (say ethereal undulatioijs alike in nature and 
direction), separated themselves into groups of their respective 
kinds It IS true that in virtue of the small differences between 
the two classes of molecules, the minute differential actions of 
forces upon them might be long in producing their effects , and, 
further, that the segregation might be impeded by restraining 
forces But when we remember that segregations take place in 
long penods of time even where the restraining forces are very 
great, as instance the formation of hematite nodules and flints in 
chalk-formations or of siliceous concretions in limestone, the 
ipiplication 15 that the segregation would slowly, if not quickly, 
take place And then the molecules of either group would 
exhibit just that optical activity which Prof Japp, following 
Pasteur, alleges can result only from molecules formed by vital 

I do not draw attention to this truth for the purpose of show 
tng the adequacy of the physico-chemical mteri>retation of life, 
but for the purimse of snowing the inadequacy of Prof Japp’s 
argument against it My own belief is that neither interpret 
ation IS adequate A recently-issued revised and enlarged edition 
of the first volume of the “Principles of Biology” contains a 
chapter on “ The Dynamical Element in Life," in which I have 
contended that the theory of a vital principle fails and that 
the physico chemical theory also fails ihe corollary being that 
111 its ullimale nature Life is incomiirehensible 

Brighton, October 12 Hkkberi Spbncfr 


Organic Variations and their Interpretation 
I SHOULD like, if you will kindly afford me a little space, to 
offer a few remarks on Prof Weldon’s presidential address to 
Section D of the British Association 
The first part of that address deals with the question whether 
individual variations are fortuitous, 1 c occur by chance It 
contains a very able and lucid exposition of the fact that Ihe 
distribution of individual variations is of a similar kind, and is 
ojicn to the same mathematical treatment, as events which 
happen iiy chance I do not think that any one has denied 
this It does not admit of dispute But it is no answer 
whatever to the reasoning of those Who oppose the theory 
of Natural Selection The question is whether a given 
modification, the degrees of which are distributed among 
individuals according to what may be called the law of chance, 
originated accidentally, or as the result of a definite ascertainable 
cause To give an illustration. If I plant a hundred 

or a thousand sunflower seeds in good soil in a market 
garden, at aiiout equal distances from one another, 1 get 
a number of sunflower plants which will not all be of the 
same size If I measure their heights, or take their 

weights, I shall find that these magnitudes are so distri- 
buted as to form one of Prof Weldon’s curves If I take 
another hundred or thousand seeds from the same sack, and 
plant them in flower-pots, each 6 inches in diameter and of 
exactly the same capacity, placing the flower-pou in the same 
garden, I shall get a number of sunflower plants whose heights 
or weights will form a curve of the same kind Jiut the mean 
height or weight of the second lot of plants will be very much 
less than that of the first lot This I know to be true because 
I have tried it. The distribution of the magnitudes has nothing 
whatever to do with the cause of the difference in the two coses 
That cause is limited nourishment in the second case, Similarly 
in the progressive modification of animals and plants under 
natural conditions, the distribution among individuals of the 
degrees of a character has nothing whatever to Jo with the 
question of the cause of the character. When selection takes 
^lace, by breeding from the larger or the smaller variations, the 
mean of a character may be rai^ or lowered, but the question 
IS whether this can be done without regard to conditions of life 
or not In numbers of cases there is reason to believe that it 
cannot And there is reason to believe that in numbers of 
cases the mean of a character can be raised or lowered by the 
application of definite conditions without any selective brewing 
at all 1 will not attempt to prove this here ; all I wish to 
reason that the word conservation b doubly Inappropriate Conservation 
connotes a conserves and an act of conservln(— conceptions utterly at 
id It also Implhts that in the absence 
■ -noray would disappear, which 
le doctrine awerted 


• also a conception utterly at variance with 


jxiint out IS, that Prof Weldon's, argument does not touch the 
quest ton 

Still more serious objections must be made to Prof Weldon’s 
evidence concerning the actual operation ol selection with 
regard to Ihe frontal breadth of Cantnus mwnas I do not 
dispute his measurements, but his interpretation of them, 
which seems to me obviously and demonstrably unsound He 
finds that the mean frontal breadth of the crabs at Plymouth 
was less m 1S9C than m 1893, and less in 1898 than in 189$ 1 

have always held that he courted failure by taking for investiga- 
■ lion a character which is known to be undergoing progressive 
change in the individual during growth We know that change 
in ihe proportions of a crab occur only nt the ecdysis It is, I 
think, certain that the number of ccdyscs depend on age, not on 
size Prof Weldon himself remarks that the estimate of age by 
size IS a dangerous proceeding Vet for individual variations he 
comparts crabs of the same size, not of the same age Now the 
rtsults he finds with regard to the diminution in frontal breadth 
in terms of total length would be exactly the same, if the growth 
of the crabs had been less in 1895 and 1898 than in 1893 , in 
other words, if the crahs of the same size had been in these 
years, on the av erage older, had on the av erage passed through 
more moults; for the older crab has a relatively smaller frontal 
breadth Now have I any reason for supposing that the crabs 
grew more rapidly in 1893, and do I supjiose that the increased 
muddiness of the water in Plymouth Sound caused a diminution 
m the rate of growth ? Ido not suppose that mud had anything 
I to do wiih It, but I have gootl reason for holding that 
crabs, like oysters, grow faster and larger when the water 
is warmer Here is what Mr Garstang wrote in 1894 
concerning the summer of 1893 • " Under the mfiuence of 
the great heat the temperature of the Channel waters rose con- 
tinuously, until in August il attained a point unprecedented for 
a quarter of a century , and it was of the highest interest to 
observe the effect of this high temperature, and of the prolonged 
calmness of the sea, upon the floating jKipulation of the neigh- 
liouring portion of the Channel Numbers of semi-oceanic 
forms which rarely reach our shores arrived in remarkable pro- 
fusion In June the tow nets were crowded with Salps, while 
towards Ihe latter end of August they were almost choked by 
masses of living Radiolaria ’’ The beginning of the year 1895, 
on the other hand, was exceedingly cold, and m the summer the 
water temperature was less than m 1893 It is not certain, as 
so few crabs were measured in 1898, whether their mean frontal 
breadth was really less 1 han m 1 895 But it is a fact that although 
last winter was unusually mild, the water temperature off Low 
in May and June was lower than m the same months in 1895 

It IS remarkable that Prof Weldon found the change in 
female crabs was less than in males, and it is difficult to under 
stand why the sexes should be affected m different degrees by 
an increase m the muddiness of the w.iter On the other hand, 
as the males in crabs generally are larger than the females, the 
former would necessarily be more affected in their growth by 
temperature 

Next as to the experiment which is adduced to show that the 
increase of sediment is the cause of the selective destruction of 
the crabs with greater frontal breadth The survisors of crabs 
placed in water wilh china clay had narrower foreheads. But 
this merely means that they were on the average older, and the 
younger specimens were killed first, which is what might be 
expected Prof Weldon believes that the cause of death was 
the entrance of the* sediment into the gill chamber, but tt 
appears that the dead crabs had been in the muddy water, while 
the living were killed after removal There is no evidence that 
Ihe clay entered before death, and any dead crab which had 
been some lime in muddy water constantly stirred would 
probably have mud on its gills 

Lastly there is the experiment of keeping crabs m Ijottles for 
a penod including a single moult At first the crabs with 
broader foreheads died, and in this case the doath is attributed 
to the putridity of the water. In this case there was no 
sediment, and putrefaction in the water has the same effect as 
sediment, a fact perfectly in agreement with the view that under 
unfavourable conditions the younger die first, but inconsistent 
v»ith the view that death ts due to the greater filtering power of 
the branchial apparatus in the narrower fronted crabs. The 
mean frontal breadth having been decreased by selective deaths 
before the moult, was found, after the moult, to be greater than 
that of crabs from the sea of the same size This amn U easily 
explained by increased growth 1 he crabs m the bottles were 
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in warmer water and better fed than those in the sea, and But, for one or more crabs to have a frontal breadth a little 
therefore on the average were younger after the moult than a less than that of others in a group of the same kind of crab is 
number from the sea m the same siie. In fact the diminution na new feature. It is only an “individual difference,” such as 
of frontal breadth depends not on the sue of the crab, but on ait ornmsms are subject to 

the number of moults it has passed through, while the size “Number” and “size,’’ to be included in varietal characters 
depends on the increase at each moult A crab which has must be more pronounced than m the case with the crabs The 
moulted seven times may be smaller than one which has only extreme lengths of the carapace are giien as lo l and I4‘9 
moulted live or six times millimetres— < e two-fifths and three-fifths of an inch ; but 

Another case is on record which seems to me to afford an between those killed by suffocation and the smaller survivors, 
exact parallel to Prof Weldon’s In Darwin’s “Descent of the greatest difference lies between 816 17 and 78736, these 
Man” lb quoted the evidence of a hunter who asserted that in a numbers being the highest “ mean frontal breadths m terms of 
certain district male deer with a single unbranched antler were carapace length = 1000 ” , so that the difference is 28 81, not 
becoming gradually more numerous and taking the place of 3 per cent 

those with normal branched antlers. The district referred to Upon such insignificant differences the life or death of the 
was that of the Adirondack Hills in North America. As the crabs is supposed to hang I 

witness in question had hunted deer for twenty-one years, Darwin But the contention presumably is that the smaller crabs w ill 
considered his evidence I n^rtant J D Caton, however, w ho form a new variety. Will any zoological systematist accept this ? 
for many rars made the Cervidm his special study in Canada, But is it not obvious that if natural selection has been always 
particularly investigated this case. He satisfied himself tliat constantly at work in this supposed way with individual differ- 
there was no truth whatever in the endence above mentioned ences among plants and animals sat/ie varieties might be looked 
Tie sf>tke horn butts seen and killed iii the Adirondacks were all for among buttercups and Car, inus manas '' Take Kanunculus 
yearling bucks with their first antlers In all species of Cervus Ficana, which furnished Mr Burkill with materials for like 
the horns which first grow are simple pointed unbranched observations (NAfURK, February 7, p 359, 1895), the petals of 
spikes ; and to prove the existence of spike-homed bucks as a which vary much more in number than do those of buttercups, 
variety, it woulri be necessary to show that when they cast their If natural selection has been buw over this species for centuries, 
horns they developed simple spikes every year throughout life how is it that he remains K. he still? for it grows in all 
No attempt was made to prove this, and Caton describes cases sorts of places, favourable and unfavourable. It would be 
which he observed himself, in which spike horned bucks of easy to make curves for individual differences for the number 
unusually large size, which might have been supposed to be full of petals, stamens, sue of leaves, tubercles, &c , but it would 
grown, developed branched horns in the following year. all lie « waste of energy as far as advancing any illustrations of 

A final objection to Prof Weldon’s argument may be evolution Individual differences come up every year, in spite 
mentioned All the crabs on whose measurements he bases the of natural selection and all its imaginary doings Moreover 
conclusion that the relative frontal breadth of the s|iectes in similar individual differences occur in the leaves all over one 
Plymouth Sound has actually decreased within a few years, arc and the same tree and of every kind , what can natural selection 
small specimens to to 15 mm , or about half an inch in length do among them ? 

of carapace. He makes no attempt to show that the decrease In fact, no one has ever yet shown that a new species has 
has occurred in adult crabs The efficiency of filtration would ever onsen out of individual differences “ observed in the mdi- 
necessarily depend on the absolute size of the filtering viduals of the same species inhabiting the same confined area ” 
mechanism, not on the relative size, since the sue of the (“Origin of Species,” 6th ed , p 34) 

particles of mud to be excluded remains the same A crab The utmost that Prof Weldon has shown is that, under 
therefore which survived in consequence of its narrow frontal abnormal and dangerous cireumstames, which have killed off 
region at the sue of half an inch, would have no advantage other kinds of marine animals from the Sound at Plymouth, 
when It was 2 or 3 inches long, os the frontal region would then crabs are dying out loo *, but that the larger ones (older ?) are 
be absolutely much greater If the mud then kills the small killed off auttle faster, perhaps, than the smaller (Is the orifice 
crabs with a broad frontal region, it ought to kill all the adult to the gilts a little larger, so as to allow an easier passage for 
crabs without exception the mud?) We may compare this with the London foM m 

A simple method of testing the soundness of Prof Weldon’s winter, which raise the death rate of older members of the 

conclusion, with regard to the crabs in Plymouth Sound, community 

would be to compare the mean frontal breadth of adult crabs Prof Weldon says : “ I will show you that in those crabs 
from that locality, with that of others collected outside the small changes in size of the frontal breadth do, under certain 
Sound, e c at the mouth of the Yealtn, where the water is pure, circumsiancts, affect the death-rate ” 

and at Saltash, where the water is much more turbid. If the As this is the very kernel of the whole matter — for he quotes 
aediment in the Sound is really decreasing the mean frontal Darwin as saying, “the theory asserts the smallest observable 
breadth by a process of selection, that dimension must be variation ” (observe Darwin requires a “ variation ” . but there 
greater in clean water, and less where there is still more is none at all in any of Prof Weldon’s four examples) "may 
sediment J T Cunningham affect an animal's chance of survival,” one anxiously looked 

Penzance. September 24 out, on reading the address through, for the fulfilment of this 

promise , but near the end, all he says is, that the immeduite 

cause of death was suffocation by mud clogging the gills, and 
I should like to be allowed to make a few remarks upon adds “ I think it can be shown that a narrow frontal breadth 
Prof Weldon’s address to the Zoological Section of the British renders one part of the process of filtration of water more 
Association ; for it seems to me — very interesting as it is — that efficient than it is in crabs of greater frontal breadth ” 

It IS entirely outside the real question of the evolution of This opinion is unfortunately no scientific proof ; and it is 
varieties and species of animals much to be regretted that he did not give us the grounds for 

My contention IS lhaX individual differences — with which Prof, his 10 thinking 

Weidon Is solely concerned — do not afford the materials/or new He only measured the carapaces and frontal breadths, but it is 
varietus or species (I would refer the reader to my jpapet on presumable that the legs were proportionally longer in tbe de- 
“ Individual Variations,” vo). VI p 385) ceased crabs. The question therefore arises, were they, too, 

A systematist has to consider differences of “ form ” os well concerned in causing the increased death-rate of those with the 
as, and indeed, he rerards it as much more imporUnt than, bioget carapaces ? 

“ size " or “ number. ’’ Prof Weldon, however, refers only Once more, what has all this got to do with evolution ? No 
to site in crabs and recruits, and to number in pigs’ glands and one will dispute these interesting illustrations of chance'-a 

petals of the buttercup name for all cases where one cannot trace actual causes, or 

If I understand Darwin’s theory of " The origin of species inductive evidence— and its application to individual differ- 

by means of natural selection,” an individual has some slight ences t whmh, by the way. Dr. Wallace now regards as “non- 
vanation or new feature, which is beneficial to it in the struggle qiecific or developmental characters ’’ (Fortnightly Review, 
for life among other organisms, more especially of the same kind March 1895, P- 444), and not leading to new varieties ; as he 
— as a “ large population " of the same sort is what Darwin did in his work on “ Natural Selection ” in 1871, 
and Dr Wdlace demand— then, such an individual may prove Natural selection determines what shall survive and what 
Itself best fitted to survive and ultimately establish a new shall die in the universal struggle for life ; but it has yet to be 

vanety, the others dying out in the struggle shown, that the ongm of species has anything to do with it 
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Prof Weldon concludes with the observation that “ numencat 
knowledge of this kind is the onlji ultimate test of the theory of 
natural selection , or of any other theory of any natural process 
whatever ’’ 

It has tested natural selection, and shown that nothing of the 
nature of a trut variety has been establidied by it. There is no 
evolution m the process described at all 

Does he not speak a little too confidently as to there being no 
other means of investigation into the procedure of evolution ? 

The true method of establishing this doctrine, as in all other 
matters of science, I take to be by inductive evidence and ex 
pertmental ven/itation. By these it has lieen proved lhat true 
varietal changes are produced by what Darwin called “ the 
definite action of changed conditions of life," and he added that 
when this was the case “a new sub variety would be prorluced 
without the aid of natural selection ” (“ Animals and Plants 
'Under Domestication,” vol ii. pp. 271, 27a) 

In support of this contention of Darwin's I shall be happy to 
supply Prof Weldon with an abundance of facts collected in 
my Kick, “ The Origin of Plant Structures," il he will promise 
to read it, entirely unbiassed by his established belief m the 
efficacy of natural selection Okiri.f Hknslow 

80 Holland Park, W 

The points raised by Mr Cunningham are numerous, and I 
trust that he will not think me wanting m courtesy if 1 make my 
answer to each of them as short as possible 

(t) I am glad Mr Cunningham now believes that the for- 
tuitous character of animal variation is in many coses indis- 
putable, so that he no longer holds the view of chance adopted 
by Elmer and others (i/ Elmer, “Organic Evolution,” translated 
byj T Cunningham Macmillan, 1890) 

(2) I cannot agree that the question, which the theory of 
natural selection attempts to answer, is the question “ whether 
a given modification . originated accidentally, or as the 
result of a definite ascertainable cause ” Without discussing 
the conception of an “accident ” implied in this phase, I fail to 
see that the theory of natural selection involves a theory of the 
origin of variation all it asserts is that the variation which is 
known to occur does affect the death-rate 

(3) The well-known fact, that a change m surrounding con- 
ditions often produces a change in the character of a rate by 
methods other than that of selective destruction, does not dis 
prove the co-existence of selective destruction for example, 
Mr Cunningham has not shown that the adaptation of sun- 
flowers to life in six-inch flower-pots is effected without selective 
destruction , he has only shown that a portior ot the change, 
associated with life m pots is effected without such destruction 
By dividing a sample of seed of known origin into two portions, 
sowing seeds of one portion in a market garden, seeds of the 
other portion singly in a series of flower-pots, Mr Cunningham 
has produced two different series of sunflowers, which differ in 
stature and in other characters. I fully accept Mr Cunning- 
ham’s statement that the plants in the flower-pots were modified 
without selective destruction But these plants were nut all 
ahke , and unless it can be shown that each of them produced 
an equal number of seeds, of equal germinating power, so lhat , 
if life in flower-pots had been continued each plant, whatever 
its stature, would have contributed an equal number of equally 
fertile offspnng to the next generation,— unless this can be 
shown, the action of natural selection is by no means disproved. 
If among the sunflowers of different stature growing in similar 
flower-pots, plants of one stature produced more seed than 
plants of different stature, the plants of that stature were belter 
‘‘adapted” to life in flowerpots than the others, and m a 
struggle to occupy a world filled with six inch flower-pots, the 
offspring of the more fertile plants would very probably win ; 
so that a process of natural selection would occur So far as 
Mr Cunningham has described his observations, they do not 
exclude the possibility that this and other kinds of selection 
operate All I am anxious to know, in those cases of organic 
evolution which I try to understand, is how much o? the 
observed change u due to a process of selective destruction, 
how much to other causes. 

(4) I heartily agree with the view that it is not possible for 
selection, under fixed conditions, tb modify a specie in every 
direction It is only possible for natural selection to act so as 
to produce a race witn a mmimum death-rate For example, 
since muddy water of a certain salinity kills ^oad-fronted crabs 
more quickly than narrow-fronted crabs, ir is probably im- 
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possible for natural selection to increase the frontal breadth of 
crabs which live in such water. 

(5) In the second part of his letter, Mr Cunningham attempts 
an explanation of the evolution observed in Plymouth craM, 
which does not involve any selective destruction For this 
purpose he makes two hypotheses, one about the growth of 
crate, one about the temperature of the sea shore at Plymouth. 
Neither of these hypotheses seems to me to fit the facts It I 
understand the hypothesis about growth, it is this that the 
frontal breadth of a crab depends on its age, while the length of 
a crab depends not only upon age, but upon temperature and 
other circumstances afl^ting it during growth From this it is 
deduced that in a group Of crabs of the same length, those with 
narrower fronts are older, those with broader fronts are younger, 
and 1 suppose that those with equal fronts are assumed to be of 
the same age Tlieretore, when I say that under certain con- 
ditions the crabs with the broadest fronts die first, Mr. Cun- 
ningham assumes that under those conditions the youngest 
crate die first. I do not know of any published account of the 
growth of crate which supports this hypothesis, and the follow- 
ing facts seem to tlisprove it —If we take a group of crabs, of 
the same length and the same frontal breaditi, they are, on this 
view, nearl) of an age we keep these crate till they moult, 
they will grow at different rates during the moult ; now those 
which increase abnormally much in length during the moult, 
will be younger than average crate of their new length , those 
which show abnormally little increase in length, will be older 
than the majority of crabs of their new length Mr Cun- 
ningham says that m crabs of a given length, the youngest are 
the broadest , therefore those crabs which grew abnormally 
much ought to have broader fronts than their fellows of their 
new length, those crate which grew abnormally little ought to 
be narrower than their fellows I have worked out the relation 
between growth-rale and frontal breadth abnormality in more 
than 500 cases, and the relation which ought to hold, if Mr. 
Cunningham’s hypothesis were true, does not hold 

A further disproof of the contention that the youngest crate 
died first in my experiments is this in most of the experiments 
about equal numbers of crabs of all lengths from 10 to 1$ mm. 
were treated together t and all crate used m an experiment 
were gathered on one day It will hardly be contended that 
irregularity of growth goes so far as to produce m the same 
season crate between 10 and 1 1 mm long which are of the 
same age as crate between 14 and. 15 min long If the younger 
crate died first in my experiments, a mortaUtj of 70 or 80 per 
cent, might be expected to kill all, or nearly all the shorter 
crabs, the survivors being derived almost entirely from the 
longer crabs. This was not the case For example, m one 
experiment 200 crate, between 10 and 15 mm long, were 
treated with mud until only four were left alive. These four 
were resjiectively 1067 mm, 1167 min., It 43 mm, and 

(fi) Mr Cunningham further supposes, and no doubt rightly, 
that crabs grow faster, within cerwm limits, the warmer eke 
water in which they are ; so that crate lo mm long, grown in 
warm water, are probably younger than ccabs 10 mm long 
grown in colder water From observatioi^ made on the 
temperature of the Channel water, he thinks it probable that 
the crate mea.sured in 1893 were on the whole younger than 
those measured m 1895, those measured tld^ year were 
oldest of all, — all the crabs being of the same length The 
reason lor this is that the water in the Channel was exception- 
ally hot in 1893, and for some lime exceptionally cool this year 
But the stony teach where these crate were collected looks due 
south, and is uncovered for hours daily, when it is often exposed 
to the direct rays of the sun. I am most unwHIing to believe 
that the temperature on such a teach was lower during the past 
summer than in 1893. A further point is that crabs gathered 
m January ought, if Mr Cunningham’s hypothesis were true, to 
be distinctly narrower than crabs of the same length gathered In 
August. Crabs gathered last January were narrower than crabs 
gathered in August 1893, but they were not narrower than crabs 
gathered last August. So that all Mr Cunningham’s ingenious 
hypotheses fail to fit the facts. 

(7) Mr. Cunningham says that there is no evidence of the 
entrance of fine mud into the gill chambers of crate dunng life. 
If he will watch a crab breathing in muddy water, or if he will 
consult the works of Mr Carstang and other students of the 
subject, he will see that he is mistaken I thought the entrance 
of such parUcles mto the gill chamber so well known that I need 
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not dcKribe experiments (of which I have made plenty) in proof 
of Its occurrence. 

(8) I quite agree with Mr. Cunningham and Mr Hentlow,that 
It is my duty to describe the effect I believe fine mud to have I 
upon the reipiratoiy apparatus, and I am preraring such a 
description as quickly as I can. I hope also to be able before 
long to answer Mr. Cunningham's last and very pertinent ques- j 
tion, whether crabs of given length, from the clear water outside 
Plymouth Sound, are broader or narrower than crabs of the 
same length from muddy waters within the Sound. 

(9) I altogether fail to understand Mr Henslow’s letter, and 
I fear that my imperfect exposition has led him to misunder- 
stand me as completely as he has misunderstood one of the 
clearest passages in the “Origin of Species" Mr Henslow 
suggests that a variation, fit to afford matenal for natural 
selection, must be a tt/tv character, differing in some mysterious 
and undefined way from those individual differences which he 
refuses to call variations , and he further attributes the same view 
to Mr Darwin If Mr Henslow will read once more the section 
of the fourth chapter of the “Origin of Species ” headed “ Il- 
lustrations of the Action of Natural Selection, &c ,*' he will see 
that Mr Darwin does not express this opinion The important 
thing to determine u not what any man, however eminent, has 
said about the importance of differences between individual 
animals, but what that importance can be shown to be The 
crabs at Plymouth have not, during the past five years, exhibited 
any changes in the magnitude of their frontal breadth which Mr 
Henslow would rank as a variation, but they have exhibited in 
dividual differences. During these five years the mean frontal 
breadth ratio has changed nearly 2 per cent , so that the change 
now going on would produce, if it were to continue at the same 
rate for fifty years, a change big enough to constitute a difference 
which most men would rank as specific I have endeavoured 
to show that this change has been accompanied ^ a destruction 
which has acted selective!) upon individual differences. Mr 
Henslow has not seriously discussed this attempt of mine, but 
ridicules the idea that so small a change can be of imnoriancc in 
relation to evolution If the mean stature of Englishmen were 
to diminish by an inch in a few years, I presume Mr Iknslow 
would regard such change as rapid and important ; but the per- 
centage ^nge would be less than that which Mr Thompson 
and I have demonstrated during the iiast five years in crabs 

W. F. R. Wbiixin 


Mirage on City Pavemente 
Dukinu my summer visits to San Francisco, I have been so 
frequently struck with the beautiful miniature mirages that can 
be seen on the flagstone sidewalks whenever the sun shines, 
that I determined to secure, if possible, a photograph of the 
phenomenon on a scale suitable for reproduction. One or two 


walk 11 flooded with a perfectly smooth sheet of water, in which 
the reflections of pedestrians can be seen as distinctly as in a 
inirror 

In order to observe the phenomenon it is necessary that a 
considerable stretch of level pavement be foreshortenM tnto a 
very narrow strip. This is tbe condition in the photompb : 
the camera stood just below the brow of the hill, and 
the distance in the photograph from the X to where the 
children and the toy cart are standing, is an entire block (135 
yards). The position of the camera and section of the hill-top 
are shown in the diagram The apparent reflections, due to the 



bending upward of the rays by the thin layer of heated air, 
come out very clearly in the picture, but the camera fails to give 
a correct reproduction of the extreme brilliancy of the reflecting 

On taking a few steps up the hill, decreasing the foreshorten- 
ing, the glaze vanishes, and we see only the dull grey of the flag- 
stones Extremely hot sunshine is not necessa^ I have 
observed the phenomenon early in the morning after a cold 
night, before the sun had reached the pavement, the slight 
warmth from the ground being sufficient Under these con- 
ditions, however, the pavement must lie more foreshortened than 
when in the full sunshine. T^e refracting layer is probably only 
a thin skin of warm air, which adheres as it were to the surface 
of the flagstones, for tbe mirage is unaffeclcd by the strong 
winds which frequently sweep ihe top of the hill 
Probably these mirages can be seen on any level pavement 
where the eye can be brought into the proper position, 

Phvsical Dejiartment of the University, K, W Wood. 

Madison, Wisconsin, September ao. 


Trantference of Heat in Cooled Metal 
Mv attention has just been called to two communications to 
your journal, entitled "Transference of Heat in Cooled Metal." 
The first, by M, Henry Bourgel, a^ars in the issue of June 
30, and the second, by Mr Albert T Bartlett, in the issue of 
September l 

About the year 1880 I had occasion to heat one end of an iron 


bar to a bright red heat whilst 
holding the cooler end in my 
hand Upon plunging the heated 
end into a bucket of water the 
cooler end became suddenly so 
hot that I was obliged to release 
my hold on it. 

This phenomenon interested 
me verv much, as 1 could find 
no explanaUon for the apjiarent 
reflection of heat to the cooler 
end of the bar ; and in 1888, 
whilst working in the physical 
laboratory at Johns Hopkins 
University, I further investigated 
the matter. 

To one end of an iron or 
steel bar was lolderedn thermo- 
electric couple, the circuit of 
which was closed through a very 

previous attempts in post years having been partial lisiiures sensitive, high fesistance, Rowland, reflecting, galvanometer, 

owing to the smallness of the image, I secured, through the The bar was passed through two pasteboard screens, and was 

kindness of a friend, the uie of a very fine tele objective capable supported tn a horizontal position, the screens serving to inter- 

of giving an image six or ei^t times as large as an ordinary cept any heat which might be conveyed by radiation or con- 

objective of 12 inches focus. _ The streeU over some of the hills vecllon through the air from one end of the bar to the other, 

are so laid nut that it is possible, on nearing the brow, to bring Under the end of the bat, remote from that to which the 

the eye on the level of the side-walk, and look along a perfectly thermo electric couple was soldered, was placed a compound 

jjfvel stretch of one hundred yards or more. Standing in this bunsen burner, by which the end of the bar was raised to a dull 

position iHs almost imposdble to resist the conviction that the ted heat. The spot of light on the galvanometric scale 

N^W'1512 VOL. 58] 



October 20, 1898] 


NATURE' 


597 


moved oflf to the right very gradually as the cooler end of the bar 
became heated, but was brought back to a convenient point on 
the scale by means of a controlling magnet. When the state of 
steady 6ow was reached, the bunsen flame was removed, and 
water was immediately pouted over the heated end of the bar 
The spot of light on the galvanometer scale immediately 
moved off to the right, indicating an immediate rise of temper 
aiure at the cooler end of the bar. 

The rapidity of the action was a second source of surprise to 
me, as it far exceeded the velocity of propagation of heat along 
the bar by conduction. I was obliged to discontinue this line of 
work for a time, and did not return to it till 1805, when I re- 
peated the experiments described alxive, this time, however, 
using brass rods of various dimensions In the case of the 
brass rods I failed to observe the same phenomenon, and con- 
cluded that the effect was due, as I had supposed in 1888, to 
much the same cause as recalescence 

I should judge from my results that if the effect exists at all 
in brass, it is yet much more pronounced in iron or steel 

At the time I made my expenments at Johns Hopkins 
University, I drew the attention of Prof ^enry A Rowland 
and Dr Louis Duncan to the matter, the latter witnessing the 
experiments, and later I discussed it with IVof Ogden N. 
Rood, of Columbia University, New York City Prof Rowland 
pointed out that theoretically there should be a very slight 
instantaneous effect, but that it should be a reduction and not 
an increase of temperature 

That the effect just described is altogether unaccounted for by 
the present mathematical theory of the propagation of heat in 
conductors is not very surprising in view of the fact that that 
theory postulates the constancy of the specific heat and thermal 
conductivity of the medium, whereas at high temperatures these 
properties vary considerably with the temperature, and par- 
ticularly in the case of iron, the physical state undergoes a 
complete change of what Hopkinson termed the (ntxal lent- 
Uraturt, which varies m different specimens from 690° C to 
Syo’ C 

In attempting an explanation of the phenomenon which we 
have been discussing, it seems to me fair to assume that the 
heat producing the sudden rise of temperature observed, u not 
transmitted along the rod with the great velocity observed in 
the tests, but that it exists at the cooler end of the tod before 
the rise of temperature occurs When iron or steel which has 
been heated to redness is suddenly plunged into water a 
marked change takes place in the pro^rties of the metal, and if 
this change of character m the metal is in part transmitted from 
particle to particle to the other end of the rod, and results in a 
lowering of the heat capacity of the material, a rise of tem- 
perature will result as observ^ John Stonb Stone 

20 Newbury Street, Boston, Mass., U.S.A., September 19. 


Animals and Poisonous Plants 
From repeated observations in my own garden, I know that 
song-thrushes will eat npe mezertxm berries greedily. In the 
winter of 1896 they cleared a small bush containing, perhaps, 
two hundred berries, in the course of a week or two, returning at 
once when dnven away, and becoming half-stupefied ; so that 
th^ might, apparently, have been cau^t with the hand 

Dr. Withering states (“British Plants,” ed i8ia) that six 
berries of this shrub {Daphne metereum) will kill a wolt 
According to the same authority, Ctiula mrosa is a certain 
poison to cows, while goats devour it eagerly, and It is nut 
iniunous to sheep and horses. As to Atropa Mladonna, a case 
which received much attention at the time may be found in the 
daily papers of some twenty years ago. A family were poisoned 
by esuing rabbit-pie, the symptoms being those of atropine 
poisoning I and the inquiry, which followed, showed that rabbits 
do often eat deadly nightshade berries. J. C. 

Loughton, Essex. 


With reference to Mr. Bennett's inquiry as to the consump 
tion of poisonous berries by birds, I remember a young black- 
bird, some years back, who used to frequent the garden of the 
house in w^h I was steying, and who eagerly swallowed the 
berries of the Daphne nttitreum. He was rather tame and 
would uke them when I threw them to him, following them as 
they rolled along the ground, al a chicken wotlld go met peas. 
I see that Sowerby confirms the ordinary opinion as to the 


poisonous nature of these berries. “The whole plant is a 
powerful irritant, both bark, leaves and fruti acting poison- 
ously if taken in large quantities A few of the hemes have 
hem known to cause death when swallowed." The blackbird did 
not seem the worse for them Edward M Langlev 

16 Adelaide Square, Bedford, October 15 


An Osteometric Index-Calculator. 

I SHOOID feel obliged if any of your readers could inforii* 
me whether there is in use among anthropologists any mechanical 
appliance by which indices can be determined without loss of 
time and the possible inaccuracy attendmg an arithmetical 
calculation 

I am anxious to obtain information on this subject in order 
to find out if there is any simpler or possibly better instrument 
than one I have constructed. It consists of a graduated 

r idrant and a movable arm, and it is very helpful in doing 
purely arithmetic work, as it shows accurately, at a glance, 
the index required from any two figures, and does not work by 
logarithms, as does the slide rule of engineers, which might be 
used for the purpose David Watkrston 

Anatomical Department, University of Edinburgh, 

October 1 1 

Capture of Curious Cruataceana 
Two living specimens of that very curious Crustacean 
Stenorynchus phalangtum were taken in a net, off this coast, 
yesterday. E L J RitisuALE. 

The Dene, Rottingdean, October 14 


A SHORT HISTORY OF SCIENTIFIC 
INSTRUCTION^ 

II 

I MUST come back from this excursion to call your 
attention to the year 184^, in which one of the germs- 
of our College first saw the light. 

What was the condition of England in 1845? 
universities had degenerated into hauls lycies With 
regard to the University teaching, I may state that evetv 
as late as the late fifties a senior wrangler— I had the 
story from himself— came to London from Cambiidge 
expressly to walk about the streets to study crystals, 
prisms, and the like in the optician’s windows Ot 
laboratories in the universities there were none , of 
science teaching in the schools there was none , there was 
no organisation for training science teachers 

If an artisan wished to improve his knowledge he had 
only the moribund Mechanics’ Institutes to fall back upon 
The nation which then was renowned for its utilisation 
of waste material products allowed its mental products to- 
remain undeveloped. 

There was no Minister of Instruction, no councillors 
with a knowledge of the national scientific needs, no 
organised secondary or primary instruction. We lacked 
then everything that Germany had equipped herself with 
in the matter of scientific industries 

Did this matter ? Was it more than a mere abstract 
question of a want of perfection ’ 

It mattered very much ' From all quarters came the 
cry that the national industries were being undermined 
in consequence of the more complete application of 
scientific methods to those of other countries. 

The chemical industries were the first to feel this, 
and because England was then the seat of most of the 
large chemical works * , l , 

Very few chemists were employed in these chemical 
works. There were m cases some so-called chemists at 
about bricklayers’ wages— not much of an inducement to- 
study chemistry , even if there had been practical labora- 
tories, where it could have been properly learnt. Hence 
when efficient men were wanted they were got from 
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abroad—; e. from Germany, or the richer English had to 
go abroad themselves 

At this time we had, fortunately for us, in England, m 
very high place, a German fully educated by all that 
could be learned at one of the best equipped modern 
German Universities, where he studied both science and 
the fine arts 1 refer to the Prince Consort From that 
year to his death he was the fountain of our English 
educational renaissance, drawing to himself men like 
Playfair, Clark and De la Beche; knowing what we lacked, 
he threw himself into the breach. This College is one of 
the many things the nation owes to him. His service to 
his adopted country, and the value of the institutions he 
helped to inaugurate, are by no means even yet fully 
recognised, because those from whom national recognition 
f^ull and ample should have come, were, and to a great 
extent still are, the products of the old system of middle 
age scholasticism which his clear vision recognised was in- 
capable by itself of coping with the conditions of modern 
Civilised communities 

It was in the year 1845 influence of the Prince 

Consort began to be felt. Those who know most of the 
conditions of Science and Art then and now, know best 
how beneficial that influence was in both directions , my 
present purpose, however, has only reference to .Science 

The College of Chemistry was founded in 1845, first 
as a private institution ; the School of Mines was 
established by the Government in 1851 

In the next year, in the speech from the Throne at the 
opening of Parliament, Her Majesty spoke as follows — 
'‘The advancement of the Fine Arts and of practical 
Science will be readily recognised by you as worthy the 
attention of a great and enlightened nation I have 
directed that a comprehensive scheme shall be laid before 
you having in view the promotion of these obiects, to- 
wards which I invite your aid and co-operation ’* 

Strange words these from the lips of an English 
sovereign ' 

The Government of this country was made at last to 
recognise the great factors of a peaceful nation’s prosperity, 
and to reverse a policy which has been as disastrous to 
us as if they had insisted upon our naval needs being 
supplied by local effort as they were in Queen Eiirabeth’s 
time 

England has practically lost a century , one need not 
be a prophet to foresee that m another century’s time our 
education and our scientific establishments will be as 
strongly organised by the British Government as the 
navy itself 

As a part of the comprehensive scheme referred to by 
Her Majesty, the Department of bcience and Art was 
organised in 185^ and in the amalgamation of the College 
of Chemistry and the School of Mines we have the germ 
of our present institution. 

But this was not the only science school founded by 
the Government The Royal School of Naval Archi 
tecture and Manne Engineering was established by the 
Department at the request of the Lords Commissioners 
of the .Admiralty “ with a view of providing especially 
for the education of shipbuilding officers for Her 
Majesty’^ Service, and promoting the general study of 
the Science of Ship Building!|tnd Naval Engineering.” It 
was not limited to persons in4he Queen’s Service, and it 
was opened on November i, 1864 The present Royal 
College of Science was built for it and the College of 
Chemistry In 1873 the School was transferred to the 
Royal Naval College, Greenwich, and this accident 
enabled the teaching frwi Jermyn Street to be transferred 
and proper practical instruction to be given at South 
Kensington The Lords of the Admiralty expressed 
their entire satisfaction with the manner in which the 
instruction had been earned on at South Kensington ; and 
well they might, for in a memorandum submitted to the 
Lord President in 1887, the President and Council of the 
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Institute of Naval Architects sUte ” When the Depart- 
ment dealt with the highest class of education in Naval 
Architecture by assisting in founding and by carrying on 
the School of Naval Architecture at South Kensington, 
the success which attended their efforts was phenomenal, 
the great ma|onty of the rising men in the profession 
having been, educated at that Institution ” 

Here 1 again point out, both with regard to the School 
of Mines, the School of Naval Architecture, and the 
later Normal School, that it was stern need that was m 
question, as in Egypt in old times 

Of the early history of the College I need say nothing 
after the addresses of my colleagues. Profs Judd and 
Roberts Austen, but I am anxious to refer to some parts 
of Its present organisation and their effect on our 
national educational growth in some directions. 

It was after 1870 that our institution gradually began 
to take Its place as a Normal School— that is, that the 
teaching of teachers formed an important part of its 
organisation, because in that year the newly-established 
Departments having found that the great national want 
then was teachers of Science, began to take steps to 
secure them Examinations had been inaugurated in 1859, 
but they were for outsiders, conferring certificates and 
a money reward on the most competent teachers tested 
in this way. These examinations were really controlled 
by our School, for Tyndall, Hofmann, Ramsay, Huxley, 
and Warington Smyth, the first professors, were also the 
first examiners 

Very interesting is it to look back at that first year’s 
work, the first cast of the new educational net. After 
what 1 have said about the condition of Chemistry and 
the establishment of the College of Chemistry in 1845, 
you will not be surprised to hear that Dr. Hofmann was 
the most favoured— he had forty-four students 

Prof Huxley found one student to tackle his ques- 
tions, and he failed. 

Profs Ramsay and Warington Smyth had three 
each, but the two threes only made five , for both lists 
were headed by the name of 
Judd, John W., 

Wesleyan Training College, 

Westminster. 

Our present Dean was caught in the first haul. 

These examinations were continued till 1866, and 
upwards of 600 teachers obtained certificates, some of 
them in several subjects 

Having secured the teachers, the next thing the Depart- 
ment did was to utilise them This was done in 1859 by 
the establishment of the Science Classes throughout the 
country which are, I think, the only part of our educa- 
tional system which even the Germans envy us. The 
teaching might go on in schools, attics or cellars, there 
was neither age-Iimit nor distinction of sex 01 creed. 

Let me insist upon the fact that from the outset 
practical work was encouraged by payments for apparatus, 
and that latterly the examinations themselves, in some of 
the subjects, have been practical. 

The number of students under instruction in Science 
Classes under the department in the first year in which 
these classes were held, was 442 ; the number in 1897 
was 202,496. The number of candidates examined in 
the first year in which local examinations were held, was 
650, who worked 1000 papers , in 1897 the number was 
106,185, who worked 159,724 papers, chemistry alone 
sending m 28,891 papers, mathematics 24,7^, and 
physiography 16,879 

_ The total number of individual students under instruc- 
tion in Science Classes under the Department from 1859 
to 1897 inclusive has been, approximately, 2, 000,00a Of 
these about 9oaooo came forward for examination, the 
total number of papers worked by them being 3,195,17a 
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Now why have I brought these statistics before you ? 

Because from i86i onwards the chief rewards of the 
successful students have been scholarships and exhi- 
bitions held in this College ; a system adopted in the 
hope that in this way the numbers of perfectly trained 
Saence Teachers might be increased, so that the Science 
Classes throughout the country might go on from strength 
to strenrth. 

The Royal Exhibitions date from 1863, the National 
Scholars from 1884. The Free Studentships were added 
later. 

The strict connection between the Science Classes 
throughout the country and our College will be gathered 
from the following statement, which refers to the present 

Twenty-one R^al Exhibitions ~ seven open each 
year — four to the Royal College of Science, London, and 
three to the Royal College of Science, Dublin 

Sixty-six National Scholarships — twenty two open 
each year— tenable, at the option of the holder, at either 
the Royal College of Science, London, or the Koval 
College of Science, Dublin. 

Eighteen Free Studentships— six open each year -to 
the Royal College of Science, London 

A Royal Exhibition entitles the holder to free ad- 
mission to lectures and laboratories, and to instruction 
during the course for the Associateship— about three 
years — m the Royal College of Scienccj London, or the 
Roval College of Science, Dublin, with maintenance 
and travelling allowances. 

A National Scholarship entitles the holder to free 
admission to lectures and laboratories and to instruction 
during the course of the Associateship— about three years 
— at either the Royal College of Science, London, or the 
Royal College of Science, Dublin, at the option of the 
holder, with maintenance and travelling allowances 

A Free Studentship entitles the holder to free 
admission w the lectures and laboratories and to in- 
struction during the course for the Associateship— about 
three years— in the Royal College of Science, London, 
but not to any maintenance or travelling allowance 

Besides the above students who have been successful 
in the examinations of the Science Classes, a limited 
number (usually about 60) of teachers, and of students in 
science classes who intend to become science teachers, 
are admitted free for a term or session to the courses of 
instruction. They may be ralted upon to pass an entrance 
examination Of these, there are two categories — those 
who come to learn and those who remain to teach , some 
of the latter may be associates 

Besidestrll theu, those holding Whitworth Scholarships 
— the award of which is decided by the Sciente examina- 
tions — can, and some do, spend the year covered by the 
exhibition at the College 

In this way, then, is the l^cole Normale side of our 
institution built up 

The number of Government students in the College 
in 1872 was 25 , in 1886 it was 113, and in 1897 it 

was 

The total number of students who passed through the 
College from ! 882-3 to 1896-97 inclusive was 4145. Of 
these 1966 were Government students. The number who 
obtained the Associateship of the Royal School of Mines 
from 1851 to 1881 was 198, of whom 39 were Government 
students, and of the Royal College of Science and Royal 
School of Mines from 1882 to 1^7 the number was 525, 
of whom 323 were Government students. Of this total 
of j 62 Government students 94 were Science teachers in 
training. 

With regard to the Whitworth Scholarships, which, 
like the Exhibitions, depend upon success at the yearly 
examinations throughout the country, I tpay state that 
SIX have held their scholarships ft the College for at j 
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least a part of the scholarship period, and three others 
were already associates 

So much for the pnzensen we have with us I next 
come to the teachers in training who come to us The num- 
ber of teachers in training who have passed through the 
College from 1872 to 1897 inclusive is about 600 , on arv 
average they attended about two years each The number 
inthesession 1872-73, when they were first admitted, was 16, 
the number in 1885-86 was 50, and in 1896-97 60 These 
have not as a rule taught Science Classes previously, but 
before admission they give an undertaking that they 
intend to teach. In the earlier years some did not carry- 
out this undertaking, doubtless because of the small 
demand for teachers of Science at that time But we 
have changed all that With but very few exceptions, 
all the teachers so trained now at once begin teaching, 
and not necessarily in classes under the Department It 
IS worthy of note, 'too, that many Royal Exhibitioners and 
National Scholars, although under no obligation to do- 
so, also take up Science teaching It is probable that of 
all the Government students now who pass out of the 
College each year not less than three fourths become 
teachers The total number of teachers of Science 
engaged in classes under the Department alone at the 
present time is about 6000 

I have not yet exhausted what our College does for 
the national efforts in aiding the teaching of Science 

When you, gentlemen, leave us about the end of June 
for your well-earned holidays, a new task falls upon your 
professors in the shape of summer courses to teachers 
of Science Classes brought up by the Department from 
all parts of the four kingdoms to profit by the wealth of 
apparatus in the College and Museum, and the practical 
work which it alone renders possible 

The number of Science teachers who have thus 
attended the summer courses reaches 6200, but as many 
of these have attended more than one course the number 
of separate persons is not so large 

Research 

From time to time balances arise in the Scholarshij> 
fund owing to some of the National Scholarships or Roysu 
Exhibitions being vacated before the full time for which 
they are tenable has expired Scholarships are formed 
from these balances and awarded among those students 
who, having completed the full course of training for 
the Associateship, desire to study for another year at 
the College It ts understood that the fourth year is 
to be employed tn research tn the subject of the Associatt- 
ship 

The gaming of one of the Remanet Scholarships, not 
more than two on the average annually, referred to, 
furnishes really the only means by which deserving 
students are enabled to pursue research in the College 
as, although a professor has the power to nominate a 
student to a free place in his laboratoiy, very few of the 
most deserving students are able to avail themselves ot 
the pnvilege owing to want of means 

The Department only very rarely sends students up as 
teachers in training for reseat ch work, but only those who 
intend making teaching their profession are eligible for 
these studentships 

I trust that at some future day, when we gel our new 
buildings— it is impossible to do more than we do till we 
get them— more facilities for research may be provided, 
and even an extension of time allowed for it if necessary. 

I see no reason why some of the 1851 Exhibition Scholar- 
ships should not be awarded to students of this College, 
but to be eligible they must have published a research. 
Research should naturally form part of the work df 
the teachers in training who are not brought up hetft 
merely to effect an economy in the teaching staff. 

Such, then, in brief, are some of our Normal School 
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attributes I think any one who knows the facts must 
acknowledge that the organisation has justified itself not 
only by what it has done, but also by the outside activities 
It has set in motion. It is true that with regard to the 
system of examining school candidates by means of 
papers sent down from London, the Department was 
anticipated by the College of Preceptors in 1853, and by 
Oxford and Cambridge in 1858 ; but the action of 1861, 
when Science Classes open to everybody, was copied 
by Oxford and Cambndge in 1869 The Department’s 
teachers got to work in i860, but the so-called 
“University Extension Movement” dates only from 
1873, and only quite recently have summer courses been 
started at Oxford and Cambndge. 

The Chemical and Physical Laboratones, small though 
they were in the Department’s schools, were in operation 
long before any practical work in these subjects was 
done either at Oxford or Cambridge When the College 
laboratories began about 1853, they existed practically 
alone. From one point of view we should rejoice that 
they are now third rate 1 think it would be wrong of 
me not to call your attention to the tenacity, the foresight, 
the skill, the unswerving patience, exhibited by those 
upon whom has fallen the duty of sailing the go^ ship 
■“ Scientific Instruction," launched as 1 have stated, out 
upon a sea which was certain from the history I have 
brought before you to be full of opposing currents 

I have had a statement prepared snowing what the 
most distinguished of our old students and of those who 
have succeeded in the Department’s examinations are 
now doing The statement shows that those who have 
been responsible for our share in the progress of scientific 
(iistruction have no cause to be ashamed 

Concluuon 

1 have referred previously to the questions of Secondary 
Education and of a true London University, soon, let us 
hope, to be realised 

Our College will be the first institution to gain from 
a proper system of Secondary Education, for the reason 
that scientific studies gam enormously by the results of 
literary culture, without which we can neither learn so 
thoroughly nor teach so effectively as one could wish 

To keep a proper mind-balancc, engaged as we are 
here continuously in scientific thought, literature is 
essential, as essential as bodily exercise, and if 1 may be 
permitted to give you a little advice, I should say 
organise your athletics as students of the College, and 
organise your literature as individuals I do not think 
you will gain so much by studying scientific books when 
away from here as you will by reading English and 
foreign classics, including a large number of works of 
imagination , and study French and German also in 
your holidays by taking short trips abroad 

With regard to the University. If it be properly organ- 
ised^ m the light of the latest German experience, with 
complete Science and Technical Faculties of the highest 
order, it should certainly insist upon annexing the School 
of Mines portion of our Institution , the past history of 
the School is so creditable that the new University for its 
own sake should insist upon such a coursO. It would be 
absurd, in the case of a nation which depends so much 
on mining and metallurgy, if these subjects were not 
taught in the chief nationm university, as the University 
of London must become. 

But the London University, like the Pans University, 
if the little history of Science teaching I have given 
you is of any value, must leave our Normal College 
alone, at all events till we have more than trebled our 
present supply of Science teachers 

Put while It would b« madness to abolish such an 
institution as our Normal School, and undesirable if not 
impossible to graft it on the New University, our School, 
like Its ell» sister in Pans, should be enabled to gam 
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by each increase in the teaching power of the University 
The students on the scientific side ot the Pans School, 
in spite of the fact that their studies and researches are 
looked after by fourteen professors entitled Mattres de 
Conferences, attend certain of the courses at the Sorbonne 
and the Colldge de France, and this is one of the reasons 
why maiw of the men and researclms which have 
enriched French science, hail from the Ecole Normate 
One word more. As I have pointed out, the French 
Ecole Normale was the result of a revolution, I may 
now add that France since Sedan has been doing, and 
in a tremendous fashion, what, as 1 have told you, Prussia 
did after Jena Let us not wait for disastrous drfeats, 
either on the field of battle or of industry, to develop to 
the utmost our scientific establishments and so take our 
proper and complete place among the nations. 

J NORMAlf Lockyer 


FELLOWSHIPS FOR RESEARCH 

T he foundation of Research Fellowships by the 
Commissioneis of the Exhibition of_ 1851 was in 
this country of the nature of an experiment. Many 
people more or less enamoured of the system in vogue at 
the universities, whereby a man is carried pn from one . 
examination gnnd to another, until his freshttess and 
originality of mind arc in great measqre lost, looked at the 
scheme for Research Fellowships with distrust, and an 
inclination to foretell their failure There might, it wps 
said, be an able man here and there jvho is benefited by 
holding a Research Fellowship and who does good work- 
while holding It, but, m general, maturity of mind and 
knowledge, and an accumulated fund of experience are 
necessary for the success of a scientific or literary in- 
vestigator There is truth in this, of course, but the 
scholastic training of the best men is frequently cairied 
so far that all enthusiasm is killed out by examinations, 
or the mind has become too critical and fastidious for the 
work of original production or continuous investigation 
These prophecies have been f.ilsified in the most con- 
clusive way by the report of the Commissioners They 
say that they have received from academic institutions 
all over the country unanimous testimony to the success 
of their system of Research Scholarships, and an analysis 
of the work done by the Research Scholars and then 
after careers shows that the success has been full and 
complete A number of able young men, fairly well 
trained in theoretical and practical science, have been 
chosen from the best students of our provincial colleges 
and given the means of pursuing research and therefore 
also higher study of the best kind, for tw^) or three years 
at approved institutions at home and abroad The Com- 
missioners most wisely determine that the Avhole time of 
the scholars should be given to the research work under- 
taken, and have steadfastly refused to sanction the 
employment nf their funds to enable students to prepare 
for University degrees The scheme and its conditions 
were the subject of much criticism It was objected that 
by spending time in research the prospects in life of such 
men would be injured, that it would be difficult for them 
after to find congenial employment This fear has also 
proved groundless Of the large number of youn|[ men 
who have been sent out by the Royal Commissioners 
nearly all have obtained appointments in which the 
knowledge, skill, and, above all, resource and self- 
dependence they have acouired will be of the utmost 
value. Many have returned to their old colleges to teach, 
and to encourage among the students rising anioi^g them 
that zeal for the advancement of science they haye them- 
selves imbibed, to be an example ever before the eyes of 
still younger men, and by their association with rising 
students to create an interest in scientific progress which 
the studies of the class-room often fail to arouse. Some 
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have been appointed to impt^rtant educational posts at 
home and in the Colonies , others have gone to direct 
ad^ntific industries and engineering achievements In 
spite of the vaticinations of the doubteits, the scheme of 
the Commissioners has succeeded far beyond the expect- 
ation of even those who most believed in it, and its 
remarkable record ought to be widely stntU^ by all 
interested in the higher education of the country, and 
especially by those who have the privilege of guidmg the 
policy of our universities 

A similar movement has been started by the youngest 
of our universities The U niversity of Wales has now got 
its curricula intd full swing, and has already begun to 
form Its roll of graduates. The question of post-graduate 
work, and especially, of ^allowships for literary and 
scientific research, wai raised at an early period in the 
discussion of regulations for degrees There has been 
no matter before the senate or the court of greater or 
even approximately equal importance For upon the 
decision of the authorities as to whether promising 
students should after .taking their degrees go on to real 
post-gfaduate work, or, as is the case at too many places, 
oe encouraged to enter again as undergraduates at some 
other university, generally either Oxford or Cambridge, 
rests the whole future of the newer universities as 
legards the higher learning. If it is regarded as the 
natural course for a graduate to enter again as a fresh- 
man at another ugiver^ty, an important stimulus towards 
providing the necessary stafif and machinery for impart- 
ing the best and completest teachi^ in all subjects will 
be withdrawn from the colleges The new universities 
may do some good to their localities by giving the 
ordinary education of a professional man, but, under such 
a policy, they will never become homes of learning and 
research In fact these colleges, however well manned, 
will, as regards the higher work only, take the place of 
feeding schools for the old universities, and the time and 
energies of their professors will be occupied with the 
ignoble task, which might surely be left to the schools 
and the cramming shops, of striving for the credit of 
their colleges in the race for a good place in the record 
of scholarships won or in the list of examinational suc- 
cesses Already one Oxford college has proposed to 
give scholarships to be confined to the best Welsh 
graduates, a plan well calculated to increase the number 
of First Classes in the schools obtained by that college, 
but certain, so far as it operates in this direction, to 
degrade the University of Wales. It is to be hoped that 
this proposal will receive no official countenance from 
the University itself 

It will be said that the degrees of the University of 
Wales have as yet little or no market value, and that the 
best students must go elsewhere to obtain degrees which 
have This may be true , a university, like everything 
else, must begin ; but the question arises, how is the 
university to form its reputation, and to confer a value on 
Its degrees ? Surely not by itself sending its best men to 
colleges on which their home academic training will only 
help to shed lustre, and to which not only their academic 
success, but all the credit of their afterlife will be attributed 
The duty of the university is to itself, and relates not 
to the present merely, but also to the future. It has no 
right to imp^nl or delay any credit or renown there may 
be a possibility of its atuining j and if there is any 
lesson to be learned from the history of universities, it is 
that leiming will refuse to grow within academic walls 
if aims are not high, and if teachers are content to see 
others doing their highest work. 

Also, a new university should pursue this policy of 
high aims and resolute determination to do all that a 
university can do for learning and science, from the very 
beginning. It has a unique opportunity. IF is^free from 
the trammels of custom and premdice, and the claims of 
vested interests. It can be guided by older institutions, 
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but the guidance to be obtained from these is almost 
more often of the nature of warning than of example 

The contention that has been put forward, that this 
kind of migration to undergraduate work in honours 
schools elsewhere should be encouraged by the newer, 
and even some of the older universities of the country, 
and that they should aid it by the foundation of scholar- 
ships and prizes, rests on a confusion of ideas. It may 
sometimes be a good thing for students who are already 
graduates to go to Oxford or Cambridge, but the interests 
served are not those of the parent university, and it is 
not a thing for the university as such to assist Funds 
for such a purpose should be provided by persons inter- 
ested 111 the older universities, or in the students to be 
sent there 

The foundation of Research Fellowships has been 
undertaken by universities in America with great success 
Witness the youthful vigour of Johns Hopkins, and the 
great and growing vigour of Harvard and Yale, and 
others in the United Slates The plan has been several 
times proposed in this country, but never until in the 
scheme of the Commissioners for the Exhibition of 1851 
has It had a practical trial An important pronounce- 
ment in Its favour was given a few days ago by Mr 
Simon at Manchester, and there is reason to hope that 
It may be followed by some practical action at Owens 
College or m the Victoria University A fund for five 
years has been subscribed chiefly m the court of the 
University of Wales, and at a forthcoming meeting an 
election of a Fellow will probably be made, and we trust 
that he will prove the first of a long succession of literary 
and scientific scholars of native growth In spite of the 
proverb, there is much in a name, and it seems to us that 
no better name than Fellow could have been devised 
By rigidly refusing to allow undergraduate work to be 
undertaken, and giving the stymie of a Research Fellow to 
the graduate appointed, the university assures three things 
that he shall throughout his tenure of the Fellowship 
at home or abroad be identified with the parent uni- 
versity, that his status shall be clear, and that no 
one shall be appointed whose merit is not clear and 
unmistakable The advantage to the colleges of hav ing 
a number of young men aspiring to obtain these Fellow- 
ships will be immense, especially if, like the Ex- 
hibition of 1851 Commissioners, the authorities, where 
possible, t.ike the suci essful prosecution of a research as 
the best evidence of bis fitness to hold a Fellowship 
Nothing encourages higher work or stimulates .a teacher 
like the presence of young men looking eagerly forwara 
to doing something for the advancement of knowledge 
Nothing kills research among teachers like confinement 
to mere preparation for examinational tests, or is more 
soul destroying for both teacher and taught than the 
competition which goes on for the longest list of 
examination successes. 

It has been said that men would be encouraged to 
begin too soon to do original work This is surely a 
strange thing to say m the face of the history of learning 
and science. Some of the greatest discoverers have had 
little or no training of the ordinary scholastic kind, and 
it is doubtful if they would have been so successful if they 
had spent years in grinding for successive examin- 
ations. Surely, when a man has taken his B.A or 
B.Sc. degree with, say, first class honours in the 
subject or subjects he has chosen to specialise in, he 
ought to be ready to make a beginning of research 
It does not follow that his work will be unfruitful because 
his experience has been brief, or his knowledge lacks the 
width and depth it will subsequently acquire, and acquire , 
all the more surely and truly, if his mind is fixed on dis- 
covery or the advancement of learning instead of on the 
attainment of merely another first class Training long 
continued for examinations has killed much intellect ; . 
It has created none. .Yet, like many another fetish, the 
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examination system lingers on, and yearly claims its 
victims. 

The University of Wales is to be congratulated in 
that so far it has recognised no examinational post- 
graduate work at other universities as fit work for the 
graduates sent out to represent it in the academic world. 
If higher degrees than that of B A., M A , or B Sc are 
required by these, there are the degrees of D Litt , and 
D Sc of their own univerrity, which it is to be hoped 
will be given solely as a reward for meritorious research 

It IS essential for success in research that the man 
should be started when his mmd is fresh, and he has not had 
time to acquire that morbidly critical habit of mind which 
residence at some of the universities seems to encourage 
so much, and which has been so fatal to the performance 
of real work by many highly gifted men 

Research will encourage resource, and the application 
of knowledge to real problems will foster a dependence 
on self which cannot but be of the greatest value to the 
possessor Going out into the world of learning in a 
self-respecting way, received with due recognition of the 
position he has attained by the university to which he 
goes to reside, he will gam experience of the world, and 
be less apt to show that limitation of mental horizon, and 
that superciliousness of intellect, so characteristic of 
many, though happily by no means of all, who have 
taken high honours at the old universities 

But the best answer to the contention that a long and 
arduous preparation beyond the Bachelor's degree is 
necessary for successful research is to be found in the 
fact that already the contrary has been demonstrated at 
the Welsh colleges. One young man of great promise 
did most excellent work in Germany m the difficult field 
of the study of old Celtic manuscripts, another has made 
his name known in physical research Both have re- 
turned to their college to teach, and their presence has 
proved a stimulus and inspiration to others If the 
example thus set is followed by others in the Welsh 
University, and the Fellowship system is allowed a 
patient and fair trial, the ftsults cannot fail to be of the 
greatest benefit to all concerned Knowledge will be 
increased, the University by respecting itself and its 
students will be respected and its work will be recog- 
nised, and us alumm will have no cause to complain of 
the estimation m which the public hold the credentials 
they have received from their Alma. Mater, 

A Gk.W. 


NOTES, 

Tub meetings of the International Conference on Scieniific 
Literature, held last week at the Royal Society, came to an end 
on Thursday A list of the delegates appointed to attend the 
Conference appeared in last week’s Nature, with an account of 
the dinner given by the Royal Society in their honour. We 
hope shortly to give a report of the questions discussed and the 
resolutions adopted. 

The annual general meeting of the London Mathematical 
Society will be held on Thursday, November lo Lord Kelvin 
has acceded to the request of the Council, and will be nominated 
for the office of Preaident. Prof H. I.amb, K R S , will be 
nominated for a Vice-Prendentship The retiring members 
are Messrs. Jenkins and G. B. Mathews, F.R.S. The former 
thus severs his long connection of more than thirty years — he 
being almost an original member Prof. Elliott, F R S., has 
chosen for the subject of his address, “Some secondary needs 
and opportunities of English mathematicians.” 

With the object of comparing systems of electric traction 
suitable for use in London, the London County Council have 
consented to permit the London United Tramways Company to 
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re-construct one section of their lines in the neighbourhood of 
Hammersmith on the overhead trolley system of electric trac- 
tion, on condition that two other sections are laid down on the 
underground condiut plan. 

In his opening lecture to the engineering students at Cam- 
bridge on Friday last, October 14, Prof Ewing intimated that the 
crowded state of thetr lecture-rooms and laboratories would soon 
be relieved. A gift of 5000/ had just been made for the 
addition of a new wing to the engineering lalxiratory in memory 
of the late Dr. John Hopkinson and of bis son, John Gustave 
Ilopkinson, who recently lost their lives in the Alps. Dr 
Hopkinson’s son was to have begun work at this time at a 
student of engineering at Cambridge This splendid and wel- 
come gift was made by Mrs Hopkinson jointly with her son 
Bertram and her surviving daughter 

The Harveian Oration was delivered at the Royal College of 
Physicians on Tuesday by Sir Dyca Duckworth, who, after 
urging the claims of the ocdlege to the consideration of generous 
benefactors, pointed out that Harvey had definitely charged 
them lo encourage research. The lecturer is reported by the 
'J'tmes to have said that what were greatly needed now in Eng- 
land were research laboratoties attached lo hospital wards and 
poit-mortem theatres, and also a select staff of fully trained in- 
vestigators available for service throughout the Empire It was 
surely humiliating that researches were permitted to be made for 
the public benefit in various parts of British territory by 
foreigners, while many of their countrymen and countrywomen, 
owing lo ignorajiee and mawkish sentimentality, were doing 
their best to debar the training of such men in England. After 
alluding to the reswhsof recent pathological research in regard to 
the preventive treatment of tuberculosis, Sir Dyce Duckworth 
observed that the Rontgen rays had as yet yielded little new in- 
fomation, and their therapeutic influence was not determined, 
but, according to Rieder, of Munich, the rays emitted from 
“hard,” vacuum lubes killed bacteria, The influence of 
glycerine in destroying some of the most noxious microbes 
which gained access to ordinary vaccine lymph was very note- 
worthy, and he could not but imagine that this agent might yet 
be found of more extended usefulness as a bactericide Express- 
ing his private opinion, though he believed it to be shared by the 
roajonty of those he addressed, he did not hesitate to stigmaUse 
the recent Vaccination Act as a piece of panic legislation, a 
lamentable concession to ignorance, fraught with serious penl to 
the whole community, ami unworthy ol the duly and dignity of 
any Briush Government, He closed with a bnef appreciation 
of Harvey’s chief scientific achievements, and of his great guiding 
principle, devotion to truth. 

Mr W. H. Prekce, C B , F.R.S , will deliver the inaugural 
address at the new session of the Institution of Civil Engineers, 
on Tuesday, November i The Council of the Institution have 
made the following awards out of tli« trust funds at their 
disposal for the purpose for onginal papers dealt with during 
the year 1897-98. The formal presentation will take place 
on November i •'—Telford medals and premiums — A. H. 
Preece (I-xindon) and H. C Stanley (Bnsblme, Queensland); 
Watt medals and premiums— H. L. Callendar, F.R.S, 
(London), and J. T Nicolson (Montreal, Canada); George 
Stephenson medals and premiums— Whately Eliot (Plymouth), 
W. O E Meade King (London), and W. P. Marshall (Bir- 
mingham) ; the Crampton pure— E. W. Anderson (Erith) ; 
Telford premiums- L. B Atkinson (Cardiff), Henry Fowler 
(Horwich), W. L Strange (Bombay), F. J. Waring (London), 
D. W. Brunton (Denver, U.S ), Wilfred Airy (London), E. 
M. Bryant (Ncwcastle-on-Tyne), D. B. Butler (London), and 
H. V Champion (Victoria) ; the James Forrest mednl— W. L. 
Brown (London) J Miller pri*es-C. E. Wolff (Derby), A. D. 
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Keifcwiu (Ashford), Ilarold Williams (Kingston), J T. Morris 
(London), H C. Adams (Birmingham). H O. Enrich (Brad- 
ford), B K Adams (Colombo), ABE Blackburn (Wednes- 
buty), Thomas Carter (Newcastle), P. F. Story (Manchester), 
X). E Lloyd-£>avies (Bewdley), and Wilfred Hall (Corlmdge- 
on-Tyne) 

THk Hayden Memorial Award of the Philadelphia 'Academy 
of Natural Sciences has been made to Prof. Otto Martin 
Torell, formerly professor of zoology and geology at the Uni- 
versity of Sweden, and late Chief of the Geological Survey of 
Sweden. Of his works, those which treat of the ice period are 
the most important. To these belong “ Contribution to the 
molluscan fauna, with a general view of the natural state of the 
Arctic regions," “ Irurestigations of the Ice Period,” and 
“On the causes of glacial phenomena in the north-eastern por 
tlon of North America.” Partly by these works and partly by 
lectures Torell has, in Sweden as abroad, actively assisted in 
making known the theory that the territory of northern Europe, 
where great blocks of Scandinavian rucks have been found, was 
formerly covered by land lee, extending from Scandinavia, like 
the ice in Greenland at the present time, and not, as had been 
formerly supposed, by a frozen sea (Eismeer) Dr Torell is a 
member of the Royal Society of Sciences of Sweden (1870), of 
the Agricultural Academy (187*), and of many other scientific 
aocieties in Sweden and abroad He is Commander of the 
Swedish “ North Star," Grand Officer of the Italian Order of 
the Crown, Knight of the second class of the Russian Order of 
St. Anna, Commander of |he Danish Dannfbrog, Officer of 
Public Instruction, and Olicler de la Legion d’honneur 

From the report of the Laboratories Committee, presented at 
the quarterly meeting of the Council of the Royal College of 
Surgeons of England, held on Tuesday, it appears that since 
June 3 last 7050 doses of antitoxin, each containing 3000 units, 
and 3335 doses, each containing 4000 units, for the treatment 
of diphtheria m the hospitals of the Metropolitan Asylums 
Board, have been supplied, and all demands luUy met In defer- 
ence to the researches in connection with the grant from the 
Goldsmiths’ Company, Dr T G Brodie and Dr Cartwright 
Wood have continued their investigations and have planned out a 
further series of experiments for the coming winter The 
Committee has awarded to each of them a further sum of 50/ 
from the research grant, os a recognition of their saluable 
work Dr T G, Brodie is at present engaged on the che 
itiistry of diphtheria antitoxin, and Dr Cartwright on diph 
theria toxins and antito? ms, and a method of examining water 
bocteriologically. The demand for antitoxin supplied to general 
and children’s hospitals in London, in accordance with the con- 
ditions of the grant from the Goldsmiths’ Company for use 
among the poorer classes of the community, is steadily 
increasing 

The death is announced of Prof Andreas Arzriini, professor 
of mineralogy anil petrography in the Technical High School at 
Aachen, and of Dr C. G Glbeli, professor of botany and 
director of the Botanical Institute 'at Turin 

A MEETING of the Physical Society will be held on Friday, 
October 38 The papers down for reading are An influence 
machine, by Mr. W. R Pidgeon ; the repetition of an experiment 
on the magneto, optic phenomenon discovered by Righi, by Prof 
Silvanus r. Thompson, F R S, i the magnetic fluxes in meters 
and other electrical instruments, by Mr. Albert Campbell. 

The followmg meetings of the Royal Photographic Society 
are announced Technical meeting, Tuesdi^, Octpber 35, 
“ On the alleged discovery of photogr^iby in 17*7," by R. B. 
Litchfield , “On the grain of photographic n^atWes,” by 
NO. 1512, VOL. 58] 


E Duncan Stoney. On Monday, October 31, slides will be 
shown by members of affiliated societies at the exhibition of 
the Royal Photographic Society. 

The Athenaum states that the Vienna Academy of Sciences 
has chartered the Swedish steamship Gottfried for its projected 
scientific expedition to South Arabia The ship is expected to 
arrive in a few days at Trieste, where the members of the expe- 
dition will go on board The leader of the party is Count Carl 
Landberg, the Bavarian Orientalist, who has already spent 
several winters in the district. Dr H Muller proposes to 
devote his researches to the Sabaian inscriptions and the pre- 
Arabic archieology Prof. Simony will accompany the expe- 
dition os botanist, Dr Cossmat as geologist, and Mr Bury wili 
be the leader of the caravan. Dr Jahn will take as his speciality 
the study of the Mahra language Dr La) n goes as physician 
to the expedition. 

We learn from Science that, through the generosity of Mr 
Cornelius Vanderbilt, the New York Botanical Garden is about 
to undertake a botanical exploration of the island of Porto Rico 
The expedition, which is now being organised, will leave for the 
new Colony within a few weeks, and will he occupied in collecting 
museum and herbarium specimens and living plants for at least 
SIX months Inasmuch as very little is yet known concerning 
the natural flora of the island, it is confidently expected that 
much of value and interest will he secured, and the collections 
will furnish the basis of a report on the botany and vegetable 
productions of our newly acquired territory — During the post 
summer much progress has been made in the New York 
Botanical Garden, in Bronx Park The construction of the 
museum building has proceeded rapidly, three fourths of its steel 
frame being in place, the walls being completed as far as the 
second story. The warm and wet summer has been favourable 
to the plants Much progress has been made in planting the 
border, which will be completerl during the autumn It will be 
about two miles in length, and will contain some three hundred 
and fifty xaneties of trees and shrubs. 

An instructive and interesting account of the cultivation of 
plants yielding Park rubber, the collection and preparation of 
the rubber, and other aspects of the industry, ts given in the 
Kew Bulletin for October With regard to future prospects of 
the rubber from the vast region drained by the Amazon, Mr. 
Consul W A. Churchill is quoted to have remarked as follows, 
m a recent report to the Foreign Office — " Some people suppose 
that the supply of Ainazonun rubber may become exhausted 
in the near future The most competent authorities are not at 
all of this opinion, but maintain that the supply is inexhaustible, 
because the ffevea is continually being reproduced by nature. 
Certainly some areas become exhausted when overworked, but 
when left alone for some time they recover . . The area that 
IS known to produce Pari rubber amounts to at least 1,000,000 
square miles. Further exploration will, no doubt, show that 
this area is under estimated ’’ The introduction of the rubber- 
yielding trees of tropical America to British Possessions in the 
East was an enterprise m which, more than twenty years ago, 
Kew took an active part, the expense being borne by the 
Government of India A survey of the results of experiments 
carried out in variou,s places m which the cultivation of rubber 
has been attempted, is given in the present number of the 
Bulletin 

In a recent paper on "The accepted altitude of the Aurora 
Borealis,” read by Prof. Cleveland Abbe before the American 
Philosophical Society, be sUted that some observers have seen 
the light in such positions between themselves and neighbouring 
objects as to demonstrate thyt the aurora, like the lightning, 
may be entirely confined to the lowest stratum. Others have 
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seen it so located amonp; the clouds that its origin must be placed 
at or below their level, and, therefore, within a few thousand 
feet of the earth’s surface On the other hand, those who have 
calculated the altitudes of specific beams by tngonometncal or 
equivalent methods have deduced heights of twenty to a hundred 
miles , Dr Boiler has even quoted an altitude of 1243 nules. 
Prof Abbe remarks that, after renewing the literature of the 
subject since the time of Halley, he finds that all methods agree 
in one fundamental assumption that the observed beams and 
arches have an individual existence and a definite locus. But 
this assumption is negatived by the equal frequency of negative 
and positive parallaxes wherever the parallax method is applied 
The only conclusion possible u that the observers do not see the 
same object, partly because the aurora is too low down, and 
partly because there are optical illusions due to alignment 

During the present year. Dr. Doberck, Director of the Hong 
Kong Observatory, published a useful pamphlet on “ The law 
of storms in the Eastern seas,” the first part of which was issued 
in 1886 The work is illustrated by plates showing the different 
classes of typhoons, and their average tracks and rate of progress, 
based upon 244 storms registered during the past thirteen years 
A translation of the pamphlet by Dr P Bergholz, of Bremen, 
appeared in the McUorologtsche Zetlschrt/i for September, thus 
testifying to the value of Dr Doberck’s investigations to the 
sea-faring community, and to maritime meteorology generally. 

The special Antarctic number of the Scotlish Gcograpktcal 
Mttgauut ought to be widely distributed and read, in order to 
excite a little more practical sympathy with scientific Antarctic 
exploration than has yet been shown by the general public. 
Sir John Murray pleads strongly for a British AntarcUc Ex- 
pedition At the present moment, he points out, scientific 
men in Germany are making arrangements, with the approval 
and support of their Government, for the exploration of the 
Antarctic in the year 1900. We have been asked toco operate, 
at the same time, in this exploration, but our Government has 
expressed itself unable to support the undertaking, and there is 
little hope of the necessary funds being procured from private 
sources The outlook is thus not at all promising so far os 
British science is concerned , and unless the unexpected 
happens, we shall have to stand aside while other countries 
carry through the great work of examining the south polar area, 
and reap the results of their enterprise. Sir John Murray 
suggests that a rich man, or several rich men, should place in 
the hands of the President of the Royal Society at least 
100,000/. for the purpose of organising an Antarctic expedition 
to co-operate with the other expeditions that arc preparing to 
set out in the year 1900 Here is a splendid opportunity for 
wealth to assist most usefully in the development of knowl^ge, 
and earn renown for British science May the desire to place 
our country in the fore-front in scientific research, and especially 
in oceanic explorations, move some generous benefactor to 
provide meahs for equipping and sustaining an expedition 
which wili be a credit to the nation and to science The whole 
history of Antarctic exploration, mcluding complete reports of 
the discussion of the subject at the Royal Society on February 
24 (see Nature, vol Ivii pp 420-427), and an excellent map 
of the south polar regions, is given in the Scottish Geographical 
Magastne, and we trust its publication will produce a practical 
result. 

The August number of the Bulletin de la SocUU S Encourage- 
ment pour P Industrie P/ationale(Vas\i) is occupied almost entirely 
by an article by M. L. de Chasseloup-Laubat, on the steamboat 
service of this country, the Umted States, Germany and France 
The development of steam nax igation is Haced, and full desenp- 
tions given of all the principal steamers which have been 
engaged in the passenger service of the world, and of some cargo 
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boats The article contains detailed particulars of the dimen- 
sions of the boats, mode of construction, engines and fittings, 
speed and draught. In some of the more modem boats, such 
as the Campania, particulars are given of the staff and crew 
engaged In working the boats, and the quantity of coal and pro- 
visions used From the tables given it appears that for the 
number of cabin passengers earned the American Line stands 
first, followed in order by the Cunard, White Star, Hamburg- 
American and Norddeutscher Lloyd The German boats 
carry the greatest number of emigrants. The article is very 
fully illustrated, and contains several tables as to the time 
occupied in the different voyages, details of dimensions, horse- 
power and other matters. 

A MAGNIFICENT meteor was observed at numerous points in 
Ontano, at 8 50 standard time of July 5, and manydescrijitionsof 
It appeared in the newspapers at the time Mr. F F. Payne gives a 
few particulars of the meteor in the July number of the Canadian 
Monthly Weather Review, which has just reached this country. 
The meteor was described by observers as a ball of lurid light, 
apparently about ten inches in diameter, exploding with a loud 
rumbling noise like thunder, and leaving a long sinuous trail of 
white vapour, which was visible for at least six minutes after- 
wards. As IS usual there was some apparent disagreement be- 
tween observers as to the meteor’s flight, the popular opinion 
prevailing that its course must be parallel to the earth’s surface. 
Its vertical motion scarcely being considered, f rom data re- 
ceived, Mr Payne thinks that the meteor became visible at a 
height of 125 miles above the earth’s surface at a point some- 
what to the eastward of Collingwood, over which place it passed 
near the zenith, its jiath being inclined a bttle to the north of 
west It apparently exploded over the Georgian Bay in latitude 
44* $0', longitude 80* 30', and the observer at Collingwood 
slates that "a loud rumbling noise was heard.” 

The question of the determination of the neutral elements of 
involutions presents considerable difficulties to the mathema- 
tician. An important contribuUon to the solution of this 
problem is given by M F Deruyts, of the University of Liege, 
to the Bulletin of the Belgian Academy. The same mathe- 
matician also considers certain properties of gauche curves, his 
conclusions including amongst others the following interesting 
result — " Through 9 - 4 points of space there can be drawn 

gauche curves of the fourth order having contact of order 
(H - p -i- 1) with a given gauche curve of order n, and meeting 
this curve in 2/ - 3 points.” 

The installation of a storage battery of ten thousand celts 
has enabled Prof John Trowbridge to undertake an inquiry 
into the nature of electrical discharges in air and gases under 
conditions which render the investigation practically an incur- 
sion into a new region of research The results of his invest- 
igations have on several occasions been referred to in these 
columns , nevertheless the following r/mm/ of ceiiain conclusions, 
from his paper in the Proceedings of the American Academy of 
Arts and Sciences, vol. xxxiii. No. 21, is of interest .—Beyond 
1,000,000 volts the mitral resistance of atmospheric air to electric 
discharge decreases, and may become as low as 1000 ohms 
between termiirals 2 or 3 inches ajiart. When the mitral 
resistance of highly rarefied air is broken down by x-iayt, it 
exhibits less resistance than it does at 2 mm. preuure when its 
condufctivity is generally considered to be greatest There are 
anode as well as kathode x lays, and these rays exhibit all the 
pecnliaritics of the kathode rays. The x'-rays can be distinctly 
produced with an electromotive force of 10,000 volts, and there 
are indications of them at 5000 volts. Electrostatic indootlon 
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11 an important phenomenon in that of 4r-ray« ; expenmenta in 
dicate that these rays are evidence of an electromagnetic dis- 
turbance, which therefore travels with the velocity of light, and 
IS accompanied by molecular excitation. The mechanism of the 
production of jr-rays appears to be a setting-up of electrostatic 
lines of induction, and a producUon of an electromagnetic wave 
or impulse ; the stress in the medium reduces lU resistance, and 
the .r-rediations become less and less energetic after a certain 
interval the longer the Crookes’ tube is excited The behaviour 
of rarefied media to powerful electric stress is analogous to that 
of elastic solids to mechanical stresses j a so-called vacuum, 
which acts as an insulator for electromotive forces giving a spark 
of 8 inches in air (about aoo,ooo volu), breaks down under 
3,000,000 volts. A single discharge with this volt^e 
through highly rarefied media produces x rays powerful 
enough to give a photograph of the bones of the hand in one- 
millionth of a second During the discharge the apparent 
resistance of the medium is only a few ohms In this case the 
medium seems completely to lose its elasticity, so to speak, and 
IS ruptured, and the elastic solid analogy thus seems to elucidate 
the question of the electrical conductivity of the ether 


Mr. D E Hutchins, Conservator of Forests at the Cape, 
recently read before the Cape Town Philosophical Society a 
paper showing the need and value of extending the area m the 
Colony at present under forest. Cape Colony stands far 
below other countries in its proportion of forest, though the 
climate of the country is such that it ought to have a percentage 
under forest at least equal to Germany The following table 
shows the area under forest in the Colony compared with that 
in some other countries — 

Area under under 

Countries forest in forest of 


Russia in Europe 
Sweden 

Germany 

Norway 

Portugal 

Great Britain and Ireland 
Cape Colony 


5j7.4a7.000 
4J, 366,000 

46.856.000 

34.350.000 

18.920.000 
140,000,000 

i,6l6,ooo 



Mr Hutchins suggests that plantations should be formed in 
distncts within minimum rainfall limits of 15 or 20 inches per 
annum The argument which will perhaps appeal most forcibly 
to Cape agricultunsU is that while the total value of the fruit 
produced in Cape Colony is 100,000/ , no less than 269,349/ 
have been paid for wood imported into the Colony during the 
last two years, nearly the whole of which would be produced in 
national forests cos enng an area of about 50,000 acres. That 
forests can thrive where agriculture is difficult or impossible, is 
shown by the steep richly- wooded slopes of the lofty Ainalolas, 
the similarly beautiful forest with its ^gantic yellow wood trees 
m the barren Knysna country, and, perhaps most striking of 
all, the cedar trees of Clanwilliam, growing on the absolutely 
bare rocks of the stupendous Cedarberg Range , while at 
Genadendal an introduced tree, the cluster pine, hardier than 
any of the mdigenous trees, is spreading itself self-sown up the 
rocky mountain-side, in spite of fires, drought, hot winds and 
climatic viciiaitudes, that are too often the despair of the 
agriculturist. 


A PAPER on the “ Wanton Mutilation of Animals,'’ con- 
tributed by Dr George Fleming to the Nitutemth Century for 
March 1895, has been issued in separate form by the Royal 
Society for the Prevention of Cruelty to Animals’ The paper 
shows that many mutilations of this kind can boast of a vener- 
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able antiquity, and ate practised in many countries. The practice 
of removing a portion of the tails of certain breeds of dogs 
appears to have been instituted as a means for the prevention of 
rabies, the belief being that the smew which followed the piece 
bitten off was a worm which produced madness. " Worming,” 
which was performed upon dogs for the same purpose, consisted 
in the excision of the fnenum of the dog's tongue, under the 
impression that it had something to do with madness Ear- 
cropping of dogs has been earned on for two or three centuries. 
Horses are subjected to toil-docking, ear-cropping, nostnl-slittmg, 
and other unnecessary mutilations The fashion of mutilating 
horses appears to have prevailed at a very early date m England, 
and may have been introduced from Germany or Scandinavia. 
Dr Fleming's descriptions will assist m suppressmg these cruel 
and useless practices 

Messrs Wiliiams and Noroate’s Book Circular for 
October, and their latest list of second-hand books (No lO), 
contain the titles of a number of volumes on scientific subjects. 
— A more elaborate catalogue, occupying 686 pp., is the new 
volume of “ Naturae Novitates ” just issued by Messrs R 
Friedlander and Son, Berlin. This publication not only con- 
tains classified lists of books in many languages on all branches 
of science, but the works named in it are indexed according to 
subjects and authors 

The following official publications from our foreign posses- 
sions have reached us — The Central Afrua Units A Gatelte 
(published at Zomba) for July 9, conlaming an interesting 
report on the cultivation of coffee, compiled by the Commissioner 
of Agriculture to the Hawaian Government , Report on the 
Botanic Gardens and Domains, New South Wales, for the year 
1897, by the Director, Mr J. H Maiden ; Annual Report of 
the Royal Botanic (warden, Calcutta, for the year 1897-98, by 
the Superintendent, Dr D Pram, chiefly occupied by a list of 
exchanges, Bullettn (No 15) of Miscellaneous Information 
from the Royal Botanic (.ardens, Trinidad, edited by the Super- 
intendent, Mr J. II Hart, and consisting of a conspectus of 
the genera of Ferns and Fern allies of the Colony, and a mono- 
graph of the Cyatheaceoi, comprising the gteMta Alsopktla (14 
sp ), Uemttelia (15 sp ), and Cyathta (25 sp.) , Circular, Nos. 
4-7, of the Royal Botanic Gardens, Ceylon, issued by the 
Director, Mf J C Wilhs, m which the extension of the rubber 
cultivation m the island is advocated, especially that of the Pari 
rubber, Hevta brasiltensts, which is stated to be well suited to 
the cliirate of the low country in the south west of Ceylon. 

The additions to the Zoological Society’s Gardens during the 
past week include a Tantalus Monkey (Cercopttheius tan- 
talus, <f ) from lagos, presented by Mr Arthur T. Warren ; 
a Macaque Monkey {Afacacus cynomolgus) from India, pre- 
sented by Mr II. W. Mole , two Amencon Flying Squirrels 
{Scturopierus volucella) from North America, presented by 
Mrs Nias, a Bengalese Cat {Ftlis bengalensis) from the Blast 
Indies, presented by Mr. David J Munro , a Ruddy Ichneumon 
(Iletpesles sutUht) from India, presented by Mr J Lyons ; a 
Black-headed Lemur (Lemur lirunHeus\ from Madagascar, 
deposited ; an Eland (Ortas eanna, i ), bred in France 
purchased 


OV/i ASTRONOMICAL COLUMN. 

The Andromfda Nebui a —In this column (September 22, 
p 515) we have previously referred to the telegram which in- 
formed US that M Seraphimoff had discovered, near the centre 
oi the nebula of Andromeda, a stellar like condensation. 
Wntmg to the Astr. Nachr (No 3523), he states that the 
central condensation is no nebulous nucleus, but is quite a dis- 
tinct star of magnitude lo-il. Meosuiements with a star of 
magniti^e 1 1 in the neighbourhocKi showed that the observed 
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object IS exactly identical in pontion with that of the old 
nucleus. 

M Seraphimoff also mentions that an examination of all 
photographs, drawings and descriptions of this nebula shows 
that the central part was very seldom referred to as a sirall star 
tn the year 1885 numerous observations (Attr Nackr , vol 
cxil -cxv ) showed that the central portion had a different appear- 
ance to what It now has j at the present time the two small stars 
appear equally bnght and sharp, and this has been corroborated 
by Profs, Baclclund, Belopolsky and Morin. 

That the central portion of this great nebula is variable there 
can be little doubt, but up to the present time only very small 
diflerences of intensities have been recorded 

Prof. Pickenng, in a Harvard College Cucular, No. 34, states 
that a comparison of photographs of the nebula taken with the 
8-inch and ii-inch Draper telescopes on September 20 and 21, 
1898, with similar photographs taken in 1893-96, fails to show 
the new stellated appearance. 

Atlas ot Variable Stars —In a recent number of the 
Astr Naihr (No. 3523), Dr J G. Hagen describes the 
arrangement of a new atlas of vanable stars, which we hope will 
soon M published, as it promises to be a very useful addition to 
an astronomical observatory When completed the chart will 
consist of five senes, the first three showing, on separate sheets, 
the positions and neighbouring stars of variables with faint 
minima , the fourth senes of charts is for vanables observable 
with small instruments , and the fifth, for naked eye variables 
The sample chart accompanying Dr. Hagen’s notice gives one 
an idea of the completeness of the work undertaken The 
zones included in the first three senes are - 25’ to 0°, 

0“ to + 25', and + 25“ to 90“, and will cover altogether 150 
charts. These charts include a field of one sriuare degree, with 
an inner square of half the sides On the outer side of the small 
sriuare only stars of the BD are inserted In the inner square 
all stars arc inserted which appear in a 12 inch with a magnifier 
of 45 and a measurable field of 0“ 75 

The variable, with one exception, on each chart is situated in 
the middle, so that the observer will be able directly to recognise 
in his held of view which of the stars is the vanable m question 

Each chart, further, gives the coordinates of the variable for 
1900, with the annual movements, and, in addition, the colour, 
type of spectrum according to Secchi’s classificaUon, and the 
magnitudes at maximum and minimum We may mention 
that each chart will be mounted on good stiff cardboard, and 
lieing of a handy size can be held by or placed close to the 
observer at the eye end of the telescope . 

In conclusion, it must be remembered that the publication of | 
this fine series of working charts is a very costly aSair, and would 
probably not have been accomplished had not the l>encvolent 
Miss Catherine Bruce taken her usual interest in I he progress of 
astronomical science, and tendered considerable financial help 
to further the pnnting of them. 

Reminiscences of an Astronomer —Prof Simon New 
comb continues his reminiscences in the third of a series of 
articles to the October number of the Atlanttc Monthly He 
commences in this number with his visit to Pans to search 
among the old manusenpts of the Paris Observatory for early 
observations of occultations which had never been published. 
We may here point out how important it is to keep a record of 
every observation that is made, no matter whether at the time 
It be considered useful or not The study of what may now 
seem apparently useless may, for all we know, m years to come, 
become of vital impoitance Such was the case with the old 
observauons of occultations made at the Pans Observatory 
“ The astronomers had no idea of the |x>ssible usefulness and 
value of what they were recording So for as we can infer from 
their work, they made the observations merely because an 
occultation was an interestmg thing to see ; and they were men 
of sufficient scientific experience and training to have acquired 
the excellent habit of noting the time at which a phenomenon 
was observed." By means of these old observations “ seventy, 
five years were added, at a single step, to the period dunng 
which the history of the moon’s motion could be wntten. Pre- 
viously this history waa supposed to commence with the observ- 
ations of Bradley, at Greenwich, about 1750; now it was 
extended back to 1675, and with a less degree of accuracy, 
thirty years further stHL" 

Referring to a meeting of the Academy of Sciences which he 
attended four years later, he says . “ In the course of the 
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session a rustle of attenuon spread over the room, as all eyes 
were turned upon a member who was entering rather late. 
Looking toward the door, I saw a man ol sixty, a decided 
blond, with light chestnut hair turning grey, a slender form, a 
shaven face, rather pale and thin, but very attractive and ex- 
tremely intelligent featurea As he passed to his seat hands 
were stretched out on all sides to greet him, and not until he 
sat down did the bustle caused by his entrance subside Me 
was evidently a notable 

“ Who IS that I said to my neighbour, 

“ ‘ Leverner.' " 

Prof. Newcomb found Delaunay one of the most kindly and 
most attractive of men “His investigation of the moon’s 
motion IS one of the most extraordinary pieces of mathematical 
work ever turned out by a single person It fills two quarto 
volumes, and the reader who attempts to go through any part of 
the calculations will wonder how one man could do the work in 
a life time " 

After the death of Delaunay, who was drowned when out for 
a sail m a small boat, Leverner was reapjiointed to his old 
place at the Pans Observatory, and to him, as Prof Newcomb 
says, “ belongs the credit of having been the real organiser of 
the Pans Observatory His work there was not dissimilar to 
that of Airy at Greenwich ; hut he had a much more difficult 
task before him, and was less fitted to grapple with it." 


LORD LISTER ON EXPERIMENTAL 
MEDICINE 

'T'HE address delivered by Lord Lister at Livenioolon October 
8, on the occasion of the opening of the Thompson-Vates 
Laboratories at the University College in that city, was bnefly 
referred to in our report of the ceremony last week. The com- 
plete address is printed in the Bntish Mtdual Journal of 
October 15, and is reproduced below It is a statement as to 
the nature and value of the work to be carried on in the new 
laboratories, and a dignified vindication of the expenniental 
method in medicine. The facts concerning expenments upon 
animals are so often presented to the public m a distorted form, 
that a calm exposition of the true ethical policy of vivisection, 
such as T.x>rd Lister gives m his address, should have a most 
beneficial effect 

Lord Lister’s Address. 

My Lord Chancellor, my Lord Mayor, my lords, ladies, 
and gentlemen, — When I was honoured by the authorities of 
the Liverpool College with the request that I would open the 
Thompson-Yates Laboratories I little imagined that I was asked 
to take part m so imposing a ceremonial as the present. That 
it should have assumed such a character, that it should have 
attracted so large and brilliant a company, including not only 
many men from various and often distant parts of the country 
distinguished in medicine and other branches of science, but also 
noblemen. Church dignitaries, and persons eminent in literature 
and in politics, seems to me a matter of great importance, full 
of good augury for the future of the scientific practice of the 
healing art — m other words, treatment based on real knowledge 
as contrasted with the blind gropings of empiricism We seem 
to have before us to-day clear evidence that the more cultured 
sections of the British public are becoming alive to theneceuity 
for providing adequate means for the practical study of 
the sciences which are of the very essence of the know- 
ledge that confers the power to recognise and treat dis- 
ease It an engineer is to qualify himself for detecting and 
correcting anything wrong in a maemne of human construction, 
no verbal description or drawings will give him the requisite 
information , he must see and handle the details of the 
mechanum, and watch them at work. And it might seem the 
veriest common sense that the more practically familiar a man 
is with the structure and working of that marvellously compli- 
cated mechanism, the human body, the better fitted will he 
be to deal with its disorders. Yet obvious as such a con- 
sideration may seem, it is only in comparatively recent penods 
that Its truth has been generally recognised 1 am old enough 
to remember the years before the passing of the Anatomy Act, 
and I recollect being told as a child of the fiendish d^S of 
Burke and Hate, horrors which it would appear were needed to 
arouse a pteyudicfcd and apathetic public to the Imperious 
necessity of making it l^lly permiuible for the intending 
surgeon to become acquainted in the only possible way, by 
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dissection, with the sacred rtructures which he would be called 
upon to invade with his knife in the living body. A dissecting 
room well provided with the needful matenal for study has 
since been an essential equipment of every medical school, and a 
thorough course of dissection is demanded of every medical 
student Meanwhile another kind of anatomy than that 
which the scalpel displays has come into being — the anatomy 
which the microscope has revealed and is constantly further 
revealing. -This microscopic anatomy both of healthy and of 
diseased structures has assumed the greatest importance, and 
like naked eye anatomy it requires special provision for its> 
successful study The materials to be studied cannot well be 
obtained by the student in his lodgings, and the processes 
employed for the elucidation of tneir minute structure are 
often of a complicated character which he cannot learn un- 
aided, and require costly apparatus which he cannot provide 
The requisite facilities for tnis work will be amply supplied 
by the laboratories which are to be opened to day. The neces- 
sity for special pathological institutions has long been recog- 
nised on the continent, and nowhere has such an establishment 
been conducted with more signal success Chan in the Patho- 
logisches Inslitut of Berlin, presided tiver for many long years 
by the illustrious man whom Liverpool is, I am sure, as glad 
to welcome with reverence as London has been Many pre- 
sent to day have sat at the feet of Prof Virchow, but we 
may fairly anticipate that Liverpool students at alt events will 
for the future be able to dispense with these pilgrimages to 
Germany While the minute anatomy of normal and morbid 
structures will be thus effectively taught in the new lalxiratones, 
much may also lie done in them to demonstrate and explain the 
actions of the living organism • I well remember the effect pro- 
duced upon me as a member of Dr Shorpey’s class in Lonaon, 
by the repetition before us of Bernard's great experiment on the 
local circulation, and the converse experiment of Waller The 
sympathetic nerve in the neck of an animal being divided, 
the ear of that side instantly liecame red and hot, and the 
blood vessels turgid ; while on the application of galvanism 
to the severed nerve the opposite effect immediately fol- 
lowed, the car liecoming white and cool, and the vessels less 
conspicuous than those of the other side Thus was impressed 
upon us, as mere oral teaching could hardly have done, the im- 
mensely Important fact that the contrrmtions of the arteries are 
as much under the control of the nervous system as are those of 
the muscles of a limb. I need, perhaps, hardly add that the 
animal bemg completely under an anoevtheiic dunng such a 
demonstration no pain whatever is indicted In the study of 
the new science of bacteriology the pathological laboratory will 
render most important service The student will see with his 
own eyes by aid of the microscope the minute livung beings 
which we now know to constitute the essential cause of many 
infectious diseases, and he will be put through a course of the 
cultivation of these microbes, which, while it will impr>-ss upon 
him the reality of their existence, and the characters by which 
the various species may be recognised, will be invaluable as an 
exercise of the habits of accurate observation and manipulative 
skill The new laboratones will also serve as a centre 
to which practitioners of a wide surrounding district may 
refer for the authoritative determination of the nature of 
doubtful specimens of diseased material, which they have 
neither the needful eqtiipment, time, nor speaal knowledge 
to decide for themselves. As important as the services 
which the laboratories will render to education and medical 
practice will be the opportunities which they will afford for 
research. I had occasion, in the address which I rave two 
years ago in this city, to refer to tome of the benems which 
have been secured to mankind by recent biological investiga- 
tion, and I need not say more on the subject at present , but I 
would remark that every step in advance in science only opens 
up wider fields for exploring the infinite resources of nature ; 
and these laboratories will afford ample means for the further 
prosecution of such beneficent inquinea Some, perhaps, may 
be disposed to object to such researches because they involve 
the sacrifice of animal life This, however, I need hardly 
remark, b as nothing compared to what occurs for the supply 
of food to man Of animal suffering I need hardly speak, 
because, in truth, the actual pain invol^ in these investigatlona 
is commonly of the most trifling description. Ameithesb hat 
come to the aid of experiment on animals, as the electric tele- 
graph did for railways. Anssthesia enables needful operations 
to be done without (fistnrbance from the struggles of the animat, 
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while It affords to the operator the unspeakable comfort of 
knowing that he inflicts no paia I am bound to add that anti- 
septic treatment of the wounds has had a similar doubly benefidal 
influence. By preventing inflammation it renders healing pain- 
less, while It leaves the parts uncomplicated by mflanimalory 
changes, and allows the results of operative procedure 
to be rightly estimated I greatly surprised a former 
Chancellor of the Exchequer when, on a deputation 
to him on this subject, I explained to liim that opera- 
tions for the removal of parts of the brain of monkeys, 
which he had imagined to be attended with horrible 
torture, had, thanks to aniesthetics and antiseptics, been 
probably from the first to last unattended with a twinge of pain 
Such operations thus painlessly conducted have, by indicating 
the precise functions ol different parts of the organ, and thus 
guiding the surgeon in his operations, already )«1 to the sasing 
of many human lives While I deeply resjiect the humane feel- 
ings of those who object to this claas of inquiry, I would assure 
them that, if they knew the truth, they would commend and not 
condemn them. The laboratories, though they will lie formally 
opened to day, have for some time pa.«t been in practical ojier 
ation , with the result that the Biological and Pathological 
School of Liverpool is already ranking very high among similar 
institutions in other parts of the world As an illustration I 
may mention the fact that a committee of the R^al Society, 
with the approval of the Secretary of State for the Cfolonies, has 
lately selected a pupil of this school as one of two men specially 
qualified to undertake investigations in Africa on the deadly 
malaria of those regions I cannot conclude these remarks with- 
out congratulating the I iverpool College on the mighty addition 
which these laboratories afford to their powers for usefulness 
I believe they may be pronounced, both in structure and equip- 
ment, equal to any in existence. I must also congratulate >ou 
on having so nobly generous a benefactor as Mr Thompson- 
Vates. I trust he will be rewarded by the deep satisfaction of 
knowing that he is doing incalculable goorl to mankind If I 
may make one more observation, it is that while the laboratories 
have been so nobly constructed and equipped, there is yet much 
to be desired .as regards the means for niaiiilaining them in 
efliciency , and if any wealthy inhabitant of Liverpool is anxious 
to bestow his wealth in some manner calculated to do good to 
his fellow-men, he could hardly do better than by devoting a 
portion of his resources to the permanent maintenance of these 
fine institutions 


MECHANICS AT THE BRITISH 
ASSOCIATION 

'T'HOUGH an admirable President had been secured tn Sir 
John Wolfe Barry, the proceedings in this Section were 
not up to the usual standard either m interest or importance to 
the profession The fact of the matter is that, as in other 
Sections, too many papers arc accepted, involving inoidinately 
long sittings and often tending to hinder due discussion of really 
valuable papers Unless the communications are mere notes 
of some scientific discovery or fact, the programme should be 
so arranged that not more than four pajxrs are put down for 
any one day. The oiganising committee should insist that at 
least half a doren copies of any imper intended for reading 
should be in the hands of the recorder a month before the open- 
ing of the meeting . the recorder could then circulate these 
copies, with a note of the day on which the paper would be 
taken, amongst those engineers most capable of discussing 
satisfactonly the facts and conclusions of the author, with a 
request from the organising committee that they should attend 
and take part in the discussion. The President would thus 
have a list of those he could call upon to speak on any paper, 
and the speakers having had an opportunity of preparing their 
remarks beforehand, a really valuable discussion uould be 
secured Few men are able to get up and discuss oil hand a 
scientific paper, which they have had no opportunity of studying, 
especially when it has been read often at great speed in an 
almost inaudible tone , the result is that we have the poor dts- 
custions which so often take all the life out of the proceedings 
in Section G 

At the Institution of Civil Engineers printed copies of the 
p^rs are always circulated a wtek or two beforehand, and no 
effort is spared to secure the attendance of every one capable of 
throwing any light upon the subject under consideration As a 
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result discusibns often extend o\er two successive meetiiiKS of 
the Institution Perhaps the organtsine committee may be 
able to do something; in this line before the next meeting, and 
renewed efforts should be made to secure papers from the workers 
in the engineering laboratories which are such a feature now of 
all our univcrsiues and university colleges. All attempts to 
secure such help during the pest few years have met with most 
disheartening refusals 

The most important jioint raised by the President in his 
valuable address was the suggestion that in order to enable funds 
to be cheaply laised to carry out the deepening and enlarging of 
our docks, the great railway companies should practically take 
over the control of the harbours and docks which they respect- 
ively serve It was pointed out that every year saw an increase 
in the over-all dimensions not only of ocean liners, but of the 
ordinary cargo boats , this means that most of the dock 
authorities will within the next few years have to fivce very 
heavy expenditure in enlarging and deepening locks and their 
water .approaches Sir John doubted if this increased capital 
would be able to earn a fair interest, and claimed that if they 
were administered by the railway companies there was more 
chance of both diminishing establishment charges and of 
secunng a sufficient inducement for the public to invest, on the 
faith of this new security lie indicated ways of preventing the 
growth of a dangerous monopoly, but it is very doubtful 
whether the public would willingly see such an amalgamation ; 
there is already an indictment against the railways of strangling 
many industries by their excessive charges for carriage of 
goods, and curiously enough Mr Forster Brown, in a thoughtful 
paper on "The economic and mechanical features of the coal 
question,” advocated strongly the State purchase of railways m 
order to bring about a reduction of freight charges, and thus 
to make good (he ever growing cost of production owing to 
deeper and thinner seams having to he worked In the dis- 
cussion on Mr Brown's pajier several of the speakers re- 
luctantly confessed (hey were gradually diifiing to Sute 
purchase as a necessity sooner or later, but the President 
opposed the proposal very strongly 

outstanding feature in ihe proceedings of the Section was 
the constant cropping up of this all important question of 
facilitating the carriage from the sea board to the factory of the 
raw products of our great manufactures, and the return transit 
of the manufactured goods The extraordinary growth of the 
manufactures and commerce of (Germany during the last twenty 
years, the still more rapid strides which have been made in the 
United States during tne same period, are forcing us to realise 
that our supremacy is being challenged in every quarter of the 
globe , this IS the justification of the feverish haste with which 
schemes are bring pressed forward to enlarge our dock facilities, 
to increase their equipment, and to connect our gre.xt inland 
manufacturing centres to the sen board by canals suitable for 
sea-going vessels. The cost of carriage must at all hazards be 
retluced. hence the papers by Mr K C H Davison on the 
new works at Barry Docks (visited by Ihe Section on the Satur- 
day), by Prof. Kyan on Welsh methods of shipping coal, by Mr 
Marten on a scheme for the improvement of the waterway 
between the Bristol Channel and the Birmingham district, 
and by Mr. Allen on electric canal haulage, and also the 
paper by Mr Brown, already alluded to It was not so much 
the mechanical and engineering details described in these papers, 
important though they were, which interested the audiences 
and gave nse to discussion, but the economic features of the one 
problem common to them all— the cheapening of the carnage 
of our raw products and out manufactures industnal legis- 
lation dunog nxent years, and the upward tendency of wages 
of skilled labour render inevitable a reduction in some other 
direction to counterbalance the increased cost of production 
brought about by the above two tendencies The tvvo directions 
in which this reduction can be obtained most readily are in the 
increase of labour saving appliances m the process of manufac- 
ture, and a lessening the cost of the raw product by facili- 
tating and cheapening its carnage ; this latter saving ogam 
coming to the help of the manufacturer in the dimmisning of 
the carriage charges on the manufactured goods as they are dis- 
tributed to our customers. Mr Brown drew attention to one 
other diction in which expenses might be cut dowm, namely 
m the Biarge for rates ana taxes, but here he was in reality 
advocating something which would be of benefit to the neat 
generation and not to ours ; his claim that local loans should be 
repaid within a shorter interval of time than is now necessary 
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would in fact place, perha)is rightly, a heavier burden on our 
shoulders It must in this connection be rememliered that 
much of the great increase in local indebtedness which has 
begun to alarm some of our statesmen, is due to the borrow 
ing of money for remunerative undertakings, and that 
as long os the general prosperity of the nation lasts, 
such municipal undertakings as electric lighung works, 
waterworks, puiworks, tram - lines, S.c , are not likely 
to become a burden to the commumty. The money sunk 
in them is la a similar condition to that invested in 
ordinary commercial undertakings ; the rate-payer pays no 
increas^ rates in consequence of them, but in reality obtains 
many absolute necessities of modern life cheaper than he would 
were these undertakings in private bands 

The visit to Barry, mentioned above, was a most enjoyable 
and instructive one , the extraordinary change in the district 
since the Association met in Bath, when a similar visit was 
made, was a striking object lesson in the growth of the Welsh 
coal trade The new dock was actually opened at this visit, 
since the three launches in which the party were taken round 
were the first vessels to steam from the old dock through the 
connecting cut (the dam closing this was only partly removed) 
into the new dock The splendid caisson for closing this cut, 
which was worked with the utmost ease and perfect truth, and 
the extensive equipment of cranes and appliances for shipping 
coal were the objects of much admiration on the part of the 
visitors Mr Davison’s paper, well illustrated by lantern slides, 
in which all the dilficulties met with in the construction (and so 
well overcome) were clearly described, had prepared the mem- 
bers of the Section for this visit, which also made Prof. 
Ryan's somewhat technical paper on the coal-tips in use in 
South Wales a much more valuable and interesting con 
tribution 

Monday, as usual, was devoted to electrical engineering, 
when three papers on the application of the electnc motor to 
the engineering workshop, by Mr A Siemens, Mr H 11 
(jibbings and Mr W (>eipel, vvere read and jointly discussed 
The best discussion in the Section at this meeting rose over 
these three (lapers, Prof Silvanus Thompson arguing that in 
England, by adhering to the continuous current so rigidly, we 
were dropping behind continental and American engineers, 
who found no difficulty in their alternating current systems , he 
claimed that all the difficulties could be easily met and solved, 
if we only faced them and made use of the experiences of other 
workers in the field This contention was hotly denied by Mr 
Parker and other s|>eakers, and in the end the matter was left 
where it began ; but, at any rate, it gave an opportunity of publicly 
thrashmg out once more this vexed question The novel plan 
adopted at Bradford of hiring out motors to small customers, 
with the object of increasing the day load at the central station, 
and also of stimulating sinail industries will, perhaps, be widely 
adopted ) but it is very questionable whether the charge made for 
loan of the motor is in any way sufficient to cover depreciation 
of these somewhat delicate machines Mr. Proctor, electrical 
engineer to the city of Bristol, gave some valuable figures as to 
the cumparaiive cost of working steam and electric pumps for 
boiler feeding, ixe , in central stations ; the economy of the 
electric pump wa.s very distinctly shown, especially at light loads, 
the experiments have, however, hardly been of a sufficiently ex 
tensive character to justify absolute conclusions in all cases. 

Prof. Silvanus Thompson and Mr Walker contributed a joint 
paper on electric traction by surface contacts, m which most of 
the schemes so far brought forward vv ere described ; the experi 
ments conducted by the authors on an experimental line at 
Willesden were explained, and many of the details described by 
the help of lantern slides There was a very scanty discussion, 
turning chiefly on the possible danger of such studs giving 
electric shocks (the author explained in reply this was im 
possible), and on the question of the cost of fitting up such 
apparatus. 

There were two papers descriptive of new instruments— 
one by Mr. Coker describing a very mgemous instrument 
for attachment to lest bars under torsional stresses in order to 
measure the small strains or twists, while the material was still 
in the elastic stage The instrument had been tried in the 
mechanical engineering laboratory at University College, 
liondon, and found to work well and with complete freedom 
from all bock-lash ; it U, however, too delicate and complex to 

f lace hi the hands of students. The other paper was by Prof 
lele-Shaw on a new instrument for drawing envelopes, and its 
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application to the teeth ot wheels and for other purposes. Thu 
communication and also Mr. Forster Brown’s are to be printed 
tn exttHso in the Proceedings of the Associatiiin The instru- 
ment was a very beautiful one, and the difficult problem it 
solved had been most carefully worked out , but here again a 
very poor discussion followed, because no one felt able to criti- 
cise the instrument or discuss the advantages or disadvantages 
of such a piece of apparatus after merely hearing the author’s 
short account ; a description with sufficient diagrams ought to 
have been weeks before in the hands of *hose anxious to become 
acouBinted with it, and to discuss it 

Amongst other papers dealt with was Mr Dibdin’s paper on 
the treatment of sewage by bacteria, which in the discussion 
elicited from Sir Alex Binnie the statement that the experi- 
ments he was carrying out for the London County Council 
led him to believe we were on the eve of most important changes 
in the treatment of town sewage 


SCIENCE IN RELATION TO TRADE. 
rjURING the last few years numerous references have ap- 
peared in the various reports made to the Foreign Office 
by Her Majest/s diplomatic and consular officers on the 
methods adopted by the principal trade rivals of the United 
Kingdom in their competition in foreign trade abroad, and on 
the apparent supineness of Bntish traders in meeting this com- 
petition. Besiaes calling attention to this, the Consuls suggest 
the adoption of certain measures which they consider would be 
advisable for British traders to take with a view of retaining the 
pre-eminence of this country on foreign markets. 

A selection has been made of the views expressed in some of 
these reports issued during the period comprised between 
January 1896 and the present time, and has lust been published 
in a Blue Bwk 

From the 171 extracts in this publication it appears that the 
followingare some of the causes which are considered as tending 
to place Bntish trade at a disadvantage in those districts where, 
especially of late years, foreign competition has lieen more than 
usually keen • 

I ’The disinclination of British traders — 

(a) To supply a cheaper class of goods. 

( 4 ) To be content with a small order at first. 

(r) To study a customer’s wishes 
{d) To adopt the metric system in calculations of weight, 
cost, &c. 

(e) To grant credit facilities. 

II The scarcity of Bnttsh commercial travellers, in com 
parison with those of other nationalities, their ignorance of the 
language of the cOuntnes they visit, and the endeavour to supply 
their place bv a lavish distribution of catalogues and other 
mutter pnnted in English only 

III. The inferionty of the Bntish to the German and American 
methods of packing 

IV. The additional cost of goods caused by the high rates or 
frei^t on British lines of steamers. 

V The frequency of strikes in the United Kingdom tending 
to cause uncertainty in the delivery of orders. 

VI The development of technical education m Germany and 
the greater attention paid in schools to modem languages, added 
to the system of sending young Germans all over the world to 
acquire a practical knowledge of the language, butineas habits, 
Ac , of other countries, by means of which they are afterwards 
able to compete with those countries with a greater chance of 
success 

The two causes which concern us reier to the use of the metric 
system and the development of tcchniosl education in Germany 
On these matters the Blue Book contains the following sum- 
mary of the views expressed in the reports 

Metric System. 

The Consuls idl lay stress upon the uselessness and expense 
of British exporters forwarding trade circulars and catalogues 
more or less well-prepared in English, and with EogHsh weights 
and measures calculated in our own currency, Bntish weights 
and measures are not liked abroad, and are in many cases either 
not understood at all, or very imperfectly so, and the Reference 
is given to thofe wl^ accommodate themselves to the metric 
ahd dephnal systems. On this point the Consal at Kaples 
expresses himself as follows : — " It seems a^rd that the first 
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commercial nation in the world should measure their horses by 
hands and their dogs by inches, their cloth by dis and thrir 
calico by yards; that such impossible numbers should come 
into their square measure as 30I and 4840, and in their measure 
of solidity as 1728 And the weights are worse still It can 
never be too much impressed upon Bntish traders that all goods- 
for aale on the continent should be marked in metres and 
kilogs, and all catalogues sent to the continent should be in a 
language which is understood by the people of the countr) 

Technical Education. 

Much has been written respecting the supenority of the 
German technical education to that of Great Britain, and to this 
has been attributed the success which is said to have attended 
German commercial enterprise within the last twenty five years 
That the technical education is better than that tn England is 
denied by many Germans who are competent to express an 
opinion, having studied the question m both lands , but what 
they do admit is that the application of this education in Ger- 
many IS carried out to a mote practical and useful conclusion- 
than in England “Thus,” says the Consul at Stettin, “in 
Great Britain there are numerous public and private schools 
having a modern side in their curriculum which is an excellent 
adaptation of what is termed in Germany the “ re il gymnasium ” f 
but in how many English schools is the modern side looked 
down upon by the head master and conseriuenlly by the boys 
themselves , and the classic side held up as the education which 
befits a gentleman ' Undoubtedly the Car greater majorit) 
of Bntish lads, on the completion of their education, become 
what IS vaguely termed men of business, and at the present day 
It IS an absolute necessity for the carrying on of that business 
against the keen competition which, owing to European peace, 
has manifesled itself In foreign lands during the last twenty five 
years, that we, as a nation of merchants, should be able to deal 
with our customers in their own tongues , and for this purpose 
It IS of the utmost importance that the youth of Great Britaini 
should be instructed for the most part in living languages ” 

Again, attention is called m the reports to the fact that 
Germans have been pr»du8lly paving tbeir way to their present 
position by quiet individual persistence backed up by speckli 
education It is stated that they are m the habit of going as 
clerks into Bntish houses at borne and abroad and gradually 
obtaining a thorough knowledge of the Bntish way of doing 
business, of the centres of production, &c , which they subse- 
quently turn to good account ; but some doubts are expressed 
os to whether any German houses would receive an Englishman 
in the same way even if he possessed the necessary qualifica- 
tions On this point the British Vice Consal at Porto Alegre 
says . “ Germans can generally speak English and I reach 
practically and usefully, and were taken into Engllah houses at 
first because they were content with little, end sometimes even - 
no salary, in order to pick up business. On the other hind, the 
English clerk usually understands no language but his uivn, 
and this deficiency alone would be enough to prevent his being 
taken on as a clerk in a German house. Twenty or thirty years 
ago the important export trade of this State was almost ex- 
clusively in the hands of Bntish merchants , now it is m German 
hands. 


THE DEVELOPMENT OF THE TUATARA 
LIZARD 

pROF A DENDY, professor of biolo^ in Canterbury 
College, New Zealand, has been engaged for the past two 
years in investigating the development of the Tuatara Lirard, 
perhaps the most remarkable animal now living in New Zealand, 
and the oldest existing type of reptile A short summary of the 
pnncipal scientific results obtained was sent to London lust in 
time to be laid before the Royal Society at its final meeting for 
the session m June last. The memoir itself, concaimng a detailed 
account of the general development, with numerous illustrations, 
has now arrived in England, and will shortly be published. Mean, 
while, the foUowing particulars, published m the Chrtsickurtk 
Press, will be of interest to naturalisu The development of 
the Tuatara presents several remarkable features. The egn sue 
laid in November, and on Stephen’s Island take about tmirteeo 
month! to hatch, the embryos passing the wihter in a state bf 
hybernation, unknown in any other vertebrate embiyos. Befote 
entering upon their winter sleep the nostrils of the embryo 
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become completely plugged up by a growth of cellular tissue. The 
embryos obtained has e been classined in sixteen stages The 
early stages of development are singularly like the corresponding 
stages m the Chelonw, especially as regards the foetal mem- 
branes ; there being a long canal behind the embryo loading 
to the exterior, and known as the postenor amniotic canal, 
which has hitherto been found only in Chelomans. in which 
It was discovered a few years ago by Prof Mitsukuri, of 
Tokyo Prof Dendy’s results thus strongly confirm the 
views of those naturalists who regard the Tuatara as being at 
least ns closely related to the turtles as it is to the lizards 
In the later stages of the development the young animal has a 
strongly developed pattern of longiluditial and transverse 
stripes, which disappear before hatching, the adult animal being 
usually spotted Tnis observation is a striking confirmation of 
the general laws of coloration observed in young birds and 
mammals, which ate commonly stripad The eggs which Prof 
Dendy investigated were collected for him by Mr, P Henaghan, 
principal keeper on Stephen’s Island, who snowed indefatigable 
zeal in the pursuit, and made many valuable observations on the 
hnbils of the Tuatara Permission was granted to Prof. Bendy 
by the Government to collect both eggs and specimens for 
scientific investigation, and the result of Mr Ilenaghan’s 
observations has been to show that eggs can be obtained all the 
year round by those who know where to look for them For 
tunately for the Tuatara Mr Henaghan appears to be the only 
collector who does know at present, and it is to be hoped that 
before his knowledge is made public the (lOvcrnment will take 
steps to prohibit the taking of eggs as well as of adults, for we 
believe the wording of the Act leaves the eggs unprotected 
We believe that two German collectors have lately made 
vigorous, but as yet unsuccessful, efforts to collect the eggs 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Cambriix.e — Mr E W Barnes, bracketed Second 
Wrangler 1896, Class I , first division Mathematical Tripos, 
Part II , 1897, has been elected to a fellowship at Trinity 
College 

Prof Liveing has been appointed a University Governor of 
the Soulh-eastern Agricultural College, Wye, for five years 

Prof Flinders Petrie has presented to the Museum of 
Anatomy and Anthropology nineteen cases of skulls and bones 
from his excavations at Hitrakonopolis, including remains 
of the iirehistoric and earliest dynastic races in Egypt Prof 
Macalister remarks that with this addition the University 
collections in Egyptian anthropology are probably the largest 
in Europe , it consists of specimens representing all periods of 
Egyptian history from prehistoric times down to the battle of 
TSf-el Kebir. 

Prof. Foster will this term give a weekly lecture on the 
history of Physiology The first lecture, on Monday, October 24, 
will be on Claude Bcmaril 

The Reader in Geography, Mr Yule Oldham, lectures this 
term on the geography of Europe and on physical geography. 

The University of Sydney is to become affiriated to the 
University of Cambridge, and students in arts or in science who 
have pursued a certain course ai Sydney will be entitled to the 
privileges of afiuliated students 

Mr John Corbbtt, formerly M P for Mid-Worcestershire, 
has offered to give 50,000/. for founding and endowing a school 
of agriculture for sons of tenant farmers for the county of 
Worcester and district. 

Onv. of the most recent of the many educational conferences 
held in the Umted States during the past ten years, was that of 
a Committee on Physical Geography appointed under the 
Nauonal Educational Association. As is usual m such cases, 
the members of the Committee were selected from a wide range 
of educational institutions, including universities, colleges, en- ' 
dowed seboeds, and public schools (m the American sense of the 
term) ; the expert in the seenbfic aspects of the subject being 
thus associated with the pfactised teacher, who is familiar with 
the capacities and limitations of young scholars The pre- 
liminary report Of the Cotnfnittee iijniblisbed in the Journal of 
School Geografhy for September. It is strongly urged that the 
physical envuonment of man should constitute the leading 
thme of the subject, and that irrelevant items from astronomy, 
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pnnciples of physics, topics from histoncal geology, and the 
classineation of anim^ and plants should be carefully excluded, 
in order to give time for the proper development of physical 
gei^raphy itself. 

Three members of a series, to be knownas the Harvard geo- 
graphical models, constructed by Mr G. C Curtis from desfans 
By Prof W M Davis, have been reproduced in a duranle 
composition by Messrs. Ginn and Co , educational publishers, 
Boston, Mass , os aids in systematic geographical teaching, The 
models, 25 by 19 inches in size, may used in elementary classes 
in illustration of type forms, such as mountains, peaks, ridges, 
glaciers, valleys, plains, volcanoes, capes, Islands, rivers, lakes, 
deltas, bays, &c They also serve for more advanced Instruction 
in rational or explanatory physical geography. The second 
model IS derived from the first by elevation, whereby a loW and 
flat coastal plain is added to the mountainous background The 
third IS derived from the first by depression, whereby the valleys 
among the mountains are transformed into bays, and the ridges 
stand forth as promontories, the coasl-line being changed from 
a simple to a very irregular outline Many applications 
of the principles thus taught may be mode in all grades of 
geographical leaching 

The annual meeting of the governors of Uniiersity College, 
Liverpool, was held on Saturday last. The Earl of Derby, 
president of the college, occupied the chair, and, m moving the 
adoption of Principal Glazebtook’s report, which was of a very 
satisfactory character, he said that though much had been done, 
much yet remained to be accomplished. A pressing need was a 
proper building for the department of physics, and another very 
pressing need Wiis a suitable building for the school of human 
anatomy Prof Oliver Lodge deserved to be furnished with 
adequate means/or ihe important work in which he was engaged 
That, however, might be postponed so that the more pressing 
equipment of a building for the school of human anatomy might 
be provided. The cost would be about 20,000/., and he would 
contribute a quarter of this sum if other benefactors were forth* 
coming It was announced by the treasurer that besides the 
5000/ from Lord Derby, he had that day received a cheque for 
2000/ from Mr Ralph Brocklebank, for the school of anatomy. 
Incidentally it was mentioned that the land, buildings, and en- 
dowments of University College represented a total value of 
400,000/, though the college was founded only in October 
1880 

Copies of the prospectuses of the Day and Evening Classes 
held at the South Western Polytechnic have been received 
This Polytechnic has been built and equipped at a cost of nearly 
55,000/ , the gieater part of which has been raised by voluntary 
subscriptions The institute at present possesses a fixed endow- 
ment of 1500/ annually from the Chanty Commissioners The 
Ixindon County Council will also contribute to the institute an 
annual sum, depending upon the amount of educational work 
carried on , and it is anticipated that this contribution will 
average about 3500/ annually The Principal is Prof. Herbert 
Tomlinson, F R S , and from the prospectuses referred to we 
see that the opemtions of the institute are of a kmd which will 
benefit industry and encourage scientific study The Day 
College comprises two departments, viz the technical depart 
ment, in which students are instructed in the pnnciples of applied 
science, and the general department, which aims at giving a 
general education, or special training in science, art, literature, 
or commerce The evening classes and lectures are designed to 
supplement, and not to supersede, the training of the workshop, 
Among the subjects taught in the mathematical classes we notice 
the calculus and its application to electrical and other engineering 
problems. The subjects taught at the Polytechnic cover a wide 
range, as they also do in other London polytechnics , and they 
provide all who wish to learn with facilities for doing so. 

The trustees of the late Sir Edwin Chadwick have founded in 
memory of the great sanitanan a course of lectures and demon- 
strations in muDiapal hygiene at University College, London, 
and have devoted a sum of 700/. a year to the endowment of a 
chair of municipal engineenng and a lectureship of municipal 
hygiene. They have given the further sum of 1000/. for the 
purpose of instruruents and appliances, and for Che ampllfimtion 
of existii^ laboratones. The British Modual Journal reports 
that, on Wednewlay, October la, Prot Osbert Chadwick, «» 
of Sir Edwin Chadwick, delivered an inaugural address opeolAg 
the first course. After giving a ^etch of the history of the 
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foundation, he observed that relatively little practical instruction 
can be obtained from lectures alone, and that their utility u 
greatly increased by a course of practical work The drawing 
office is an essential adjunct to academic instruction , engineer 
mg is a high art, the art of applying the great sources of power 
in nature to the use of man, and it is only to be acquired by 
experience, practice, and observation. The course to be given 
in municipal engineering will comprise lectures by Mr R 
Middleton, on water works, sewage works, and the like The 
lectures on municipal hygiene will give elementary instruction as 
to the cause of disease, methods of disinfection and bacteriology, 
and other matters which strictly belong to medicine, but as to 
which the engineer ought to have Information in order that he 
may be able to design municipal works with intelligence. The 
Chadwick Laboratory will afford opportunities to the students 
for practical work in the analysis of air, gas, water, and in other 
branches of practical chemistry. The trustees have also founded 
a Chadwick Scholarship, under which the sum of 100/ will be 
paid as an honorarium to a practising engineer taking the 
student as pupil, or as an alternative the sum will be paid to the 
student to augment the smalt salary he may receive as an 
improver 

A PLEA for increased instruction in geology is put forward by 
Prof Logan Lobley in the volume of Transactions of the South- 
Eastern Union of Scientific Societies for 1898 He points out 
that an elementary knowledge of geology could he given in our 
secondary schools in part of the time usually allotted for 
geography, a subject over which much time is worse than wasted 
in burdening the youthful memory with names and statistics that 
really mean nothing to the average pupil. At present the place 
of geology in the early education of the people of this country, 
whether it be that of the school, the technical collie, or the 
university, is an insignificant one, and unworthy of the general 
educational importance of the subject As a remedy. Prof 
Lobley proposes that geolon' should be made an obligatory 
subject for university pass agrees He remarks . The great 
cause of the general absence of scientific teaching m England is 
the example set by our two ancient Universities m not requiring 
some knowledge of what are called the natural sciences for the 
ordinary pass degree. A graduate of either of these two world- 
renowned seats of learning may leave his Alma Mater, and with 
honours, and yet be without even an elementary acquaintance 
with any of these sciences The consequence ts that the great 

S ubitc schools omit science from their obligatory curriculum, and 
evote their attention to those subjects which are alone required 
to fit their p^ds for obtaining, when at the universities, the 
pass degree The practice and the curricula of the public schools 
again are followed by less important schools, and by the pre- 
paratory schools, and the standard of education so set up and 
made fashionable dominates the teaching of schools generally 
Hence it is, in a great measure, that in England education in 
science is so far behind that of Germany, and we look in vain 
for geology in the curriculum of an ordinary middle-class school— 
Prof Lobley is justified m pleading for increased attention to be 
pud to geology, but copstdering that in this country the ele- 
mentary prindples of the subject included under physical 
geography, which should form the basis of alt geographical 
teaming, are almost entirely neglected in the average middle- 
class school, there seems little hope at present that geology will 
find a place in the school curriculum. 

On Friday last Mr. Xong, M.P., President of the Board of 
Agriculture, performed the ceremony of opening the expert 
mental farm of Uedwigan, Aiwlesey, which is rented and 
managed by the Apicultural Department of the University 
College of North Wales, Bangor This collise was the first 
in the kingdom to apply for and to make use of the grant voted 
by Parbament for the promotion of agricultural educauon The 
area of the farm taken is 358 acres, and the farm is considered 
one of the best m the county The urn of the Agricultural 
Department is to illustrate ex^rimentally the theoreti^ teach- 
ing given at the college. The farm wiU, therefore, be uMd os 
a practisiqg school for the in-college students, os a tiertnanent 
experimental station where experiments extending for s senes 
of years can be made, and also as a daiiy school for the counties 
of Anglesey and Carnarvonshire. The Prefcssor of Agriculture 
at the Bangor University College will reside at the fann as the 
head and manager. He will be assisted bysi smalLooramittee 
of practical farmers, who will be entruited adtlf the equlpc^, 
Stocking, and crwping of the farm, and with the contm of the 
fiaanoes. The Bwd of Agriculture make a special gtant of 
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200/ towards the muntenance of the farm as an experimental 
and educational centre. A capital sum of 4000/ was required 
for the stocking of the farm. The Drapers’ Company have 
generously made a conditional grant of 1000/ , and the college 
nope to secure the remainder in due time In formally opening 
the experimental farm Mr Long remarked that for a long time 
practical agrutultnrists had looked with suspicious apprehension, 
even with something akin to contempt, upon scientific method 
and procedure, but that feeling had to a larce extent dis- 
appeared, and farmers began to realise that, after all, science 
meant nothing more than accurate knowledge of the causes 
which produced certain results, and that such knowledge could 
not fail to be of use to those who had to produce the resulu as 
a means of earning their living In 1888, excepting three 
agricultural colleges, certain scattered science and art classes, 
and two local schools in Cumberland and Cheshire, nothing was 
done for agricultural education In 1889 Parliament gave a 
grant of 1630/, and of that Bangor College received 200/ In 
1889 the grant was increased to 2610/ , out of which Bangor 
received 400/ In 1890 Parliament voted 750,00x3/ to the 
County Councils to be spent on technical education The 
Board of Agriculture thereupon took a new departure and 
applied the Parliamentary grant to general as dislinguished 
from local projects The amount of the grant has been in- 
creased from 2610/ lo 6800/ , and of this sum 5900/ is paid to 
collegiate centres. 


SOCIETIES AND ACADEMIES. 

L0NI30N. 

Entomological Society, flctolier 5 —Mr R Trimen, 
F R S , President, in the chair —The President announced 
that the late Mrs Stainton had bequeathed to the Society such 
entomological works from her husband’s library as were not 
already m its possession This bequest was of great importance, 
and would add to the library a large number of works, manji 
of which, formerly in the library of I F Stephens, were old and 
now scarce —Mr J J Walker exibited a black form of Clytus 
mysttcut, L (var Jiteroglyplucus), taken by Mr Newstcad at 
Chester, where about l per cent of the specimens were of that 
variety , also a black variety of Ltxopus ntMosus, L , from the 
New Forest — Mr Tutt exhibited an example of Euthlot 
cauiamxnes, irregularly suffused with black markings, and a 
series of local varieties of I.epidoptera from Wigtonshire —Mr. 
S Image exhibited a specimen of Actdaha herbanata, taken in 
Southampton Row —Prof Poulton showed anti made remarks 
on specimens of Erects oclavta-nataiensts and Erects lesamus 
These strikingly dissimilar insects had been shown by Mr G 
A. K Marshall to be seasonal forms of the same species , from 
two eggs laid by a female of the first mentioned (summer) form 
he bad bred one imago resembling the parent, and one which 
was of the blue sesamus form — On behalf of Dr. Knoggs, Mr. 
South exhibited a series of Dicror/iampha, the synonymy of 
which was discussed by him and Mr Barrett, f> JfavtdBrsana, 
Knoggs, being shown to be a good species. — Mr Barrett 
exhibit^ and made remarks on specimens of Lozopcia beatrt- 
cella, Wals., from Folkestone, and the allied species.— Mr 
Porntt showed examples of Archa luhnctpeJa, obtained by 
continued selection of the jiarenls, and probably the darkest 
ever bred in this country — Mr AJkin exhibited a long senes 
of Tantocampa gothicn, to show the results of breeding by 
continued selection, and some remarkable forms of Abraxas 
mssulartata from Pitcaple —Mr. F. Mcrrifield read a paper, 
Illustrated by a large number of specinaens, on the colounng 
of pupte of E machaoH and E nap caused by exposing the 
pupie to coloured surroundings The pupae of both species 
were found to be modified by the surroundings of the larva, 
the effect being extremely marked m the case of E. nap. 
When the larvw of the latter species were kept in a cage half 
orange-coloured and half block, all but four of the pupie on 
the roof of the orange coloured side were green with very little 
dark spotting, and all the pnpse on the roof of the block side were 
bone coloured with numerous dark-brown spots He regarded 
the phenomenon ax protective. The exhibit was discuia^ by 
Prok Poulton, who showed a similar senes of specimens, and 
observed that he found the rays near the D line of the spectram 
had the greatest influence upon the incipient pnpee, the effiMt 
diminithing towards either the red or the violet ends. The 
effiset, the^fore, appeared to be one of lUmmosRy. Mr. Bateson 
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stated tbut hU own experience fully confirmed Mr Mcrrifield’s 
results, but was unable to see how the green coloration of the 
pupte could be protective, at least in the winter brood. Mr. 
G. H Verrall read a paper on Syrphidie collected by Colonel 
Yerbury at Aden, the specimens, together with some rare 
Bntuh diptera, being exhibited by Colonel Yerbury Papers 
were communicated by Mr G. C. Champion on the Clavi- 
com Coleoptera of St. Vincent, Grenada, and the Grenadines; 
and by the Rev T A. Marshall on the British Braconidee, 


isomer, suberic acid, by M G Massol.— Embryos without a 
matenial nucleous. by M Yves Delage —Air and water as 
factors in the food of certain Batrachians, by M. S. Jourdain 
Under certain conditions the eggs of some frogs, during the 
period of embryonic development, borrow the constituent ele- 
ments of the young animal from the stock of food materials 
which It contains, and from the air and water vapour of the sur- 
rounding medium —On the composition and alimentary value 
of haricots, by M Balland — Remarks on an a$trora bortalts, 
observed at Guingamp, September 9, by M V. Desjardins. 


Academy of Sciences, October 10.— M. van Tieghem in 
the chair.— Observations on the simposed transformation of fat 
into glycogen by M Berthelot. Comments upon the paper on 
this subject of M Bouchard The fact of the fixation of oxygen 
IS undoubted, but the author regards the interpretation given to 
the facts observed as doubtful It is probable that albuminoids 
may play a part in this temporary increase of weight For a 
man to gain 40 grams of oxygen in an hour, means that nearly 
all the oxygen respired during that time must remain in the 
body The respiratory coefficient under these conditions should 
be considerably reduced, and further experiments in this direction 
are veiy desirable — Preparation and properties of calcium nitride, 
byM Ilenn Moissan Starting with purecryatalhsedcalcium,pre 
pared in the manner previously described, it is easy to pre^re 
calcium nitnde by the direct combination of the two elements. 
In the cold, nitrogen has no action upon calcium, but on gently 
heating a slow absorption takes place , the white metal boom- 
ing a bronxe yellow colour, the yellow colour attributed to cal 
cium by previous workers being undoubtedly due to the ptesetice 
of this nitride At a low red heat the calcium catches fire and 
bums in the nitrogen, the absorption of the gas being very 
rapid. The reaction is best carried out in a nickel tube. At 
the temperature of the electric furnace the nitride is completely 
decomposed by carbon, calcium carbide remaining in the lube 
Water decomposes it with violence, ammonia and calcium 
hydrate being formed. The suggestion is made that this sub- 
stance may mid a commercial application in the formation of am- 
monia from atmosphenc nitrogen On the results of Russian 
geodesic work in Manchuria, by M VenukofT — Remarks on the 
5«h volume of the “ M^moires de la Section topographique de 
I’Fut Major gjn^ral de Kussle ’’—Observations of Perseid 
meteors made at Athens, by M D Eginitis — On the integration 
of the problem of three txMies, limited to the first power of the 
disturbing nutss, by MM. J Perchot and W Ebert —On the 
energy of a magnetic field, by M H. Pellat It has been shown 
m a previous paper that the expression for the energy of an 
electrified system undergoes certain modifications if the quantity 
of heat iseaken into account, that the medium gives to or takes 
from the extenor necessary to maintain its temperature constant 
during the change In the present paper a similar expression is 
. developed for the case of a magnetic field — On a new iodide of 
tungsten, by M Ed Defacqz By the reaction between 
aqueous hydrogen iodide and tungsten hexachloride a 
tungsten tetratodide is produced, WI4 The iodide is in- 
fusible, cannot be volatilised without decomposition, and is 
slowly altered by exposure to the air — On a crystallised 
tungsten dioxide, and on a tungsto-lithium tungstate, by M. 
In A. Hallopeau. By heating lithium paratungstatc with 
hydrocen at a temperature near the fusing point of hard gloss, 
crystallised tungsten dioxide WO, is formra — Thermal study of 
the sub-oxide and dioxide of sodium, by M de Forcrand — On 
the combinations of lithium chloride with methylamme, by M. 
J. Bonpefoi. Pure anhydrous lithium chlonde rapidly absorbs 
methylamme, and a stuify of the heats of formation and dissocia- 
tion pressures shows that three distinct compounds are formed, 
Lia,CHs.IiH,i LlCl,aCH,NH,j and LiCLsCH.NIiL The 
application of Clapyron’s formula to the calculation of the heats 
of dissociation gives results closely aneeing with the experimental 
determinations. — On a diodo quinoline, by M. C. Istrati. The 
lintroducucm of the iodine is affected in the warm, in the. 
presence of sulphuric acid The lodo-quinoline isolated hod 
the compoiition On phenyl-phosphorio aoi) 

phenylene phosphoric adds, by M. P. Genvresse. These are 
obtained by the action of phosphorus pentoxide upon phenols — 

. The volumetric estimation of acetaldehyde, by M X. Rqcouqa 
RietePs method of titrsUpg with alcoholic salphurous aod w 
modified in such a maimer as to increase the accuracy 
strong solutions of aldehyde arc .upder examiqftioq.— ‘fhenii 
data relating to isoamytmalortc acid, t^mpansod vHth fis 
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THE EIRST VOLUME OF HUXLEY'S 
MEMOIRS. 

Tht Sdtntific Mtmoirs 0/ Thomas Henry Huxley 
Edited by Profs. M. Foster, Sec.R.S , and E. Ray 
Lankester; F.R.Sv. Pp. xv + 606. (London 

Macmillan apdC^a, 

T he editor, whose codUi^lM^s it has long ceased to 
be j^sible for an old contributor io gainsay, has 
desired (tie to wnte some notice of the first of these 
volumes. That his choice should have fallen upon a 
botenist is perhaj^Hltngidito . for though there was no 
branch of biological science to which Huxley was not 
sympathetic, the bulk of his work is entirely beyond my 
powers of criticism Other hands, I understand, will do 
justice to it as the successive volumes appear. 

My task, at any rate, is merely introductory. And m 
that sense I gladly undertake it. For the appearance of 
this stately volume is to me a matter of peculiar satis- 
faction. 1 think It cannot be doubted that Huxley stood 
in the public eye as something other than a great man of 
science. The outside world saw that he had the scientific 
world at his back when it made him first Secretary and 
then President of the Royal Society But why it was so. 
It may be confidently stated that the vast majority of 
persons had not the vaguest idea They knew that he 
had a great literary gift “ at least,” said Mr. Balfour at 
the Memorial meeting, “he will go dotvn to posterity as 
a great master of (English prosb ” ; theyicnew that he had 
a singularly lucid and impressive power of oral exposition , 
they saw that he spent no small part of his life and of 
his strength in public work and the service of the btate 
most marvelled at the dexterity with which he wielded 
the perilous weapon of controversy ; a necessarily smaller 
number delighted in the charm with which he played the 
part of the bnlliant man of society ; and perhaps some, 
fewer still, recognised his place amongst the great 
thinkers of bis time. 

The splendid g^fts which led to success in so many and 
such varied fields threw the real Huxley which science 
wilt hand down to posterity somewhat in the background. 
I was one of those who were extremely anxious that this 
side of him should be brought into due prominence by 
the collection of his scientific work The project was 
beset with many difficulties, and it would never probably 
have been achieved but for the chivalrous loyalty with 
which the publishers of this journal came to the rescue 
I have stated one reason Why, personally, I desired it 
done. From the point of view of establishing Huxley’s 
place in scientific histoj-y, it will be no unworthy apolof^a 
pro vttd suA. But there are others about which a few 
words may be said. 

Not long ago Mr. Lionel Tollemache quoted Mr. Glad- 
stone as saying that while he alloWed genius to Romanes 
he could not concede it to Huxley. The dictum is of no 
critical qr,. indeed, of any other value, except as givutg 
an insight ipto Mr. Gladstone's own ways of thought. 
For what do we ntean by genius ? I take it that it m the 
power of seeing fiirther into the nature of things than is 
poseible with the ordinary insight possessed at the time by 
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a mail’s contemporaries. Genius, then, is essentially 
prophetic. And being so, the validity of us utterances 
can only be judged by posterity. When one walks in a 
wood, how can one judge the relative height of the trees , 
viewed from a distance it jumps to the eyes. For my 
part, then, I regard it as at once polite and politic to 
allow genius to all my friends. 

But the juxtaposition of Romanes with Huxley sug- 
gests some interesting considerations of quite another 
kind. I knew both pretty intimately ; both are dead, 
and 1 would not utter a word of criticism which would 
be unkind to the memory of either. Romanes was 
peculiarly interesting to talk to , his writing gave me less 
satisfaction The bent of his mind was essentially de- 
ductive ; his mental processes pursued an abstract course 
aloof from facts, and if he ever descended to them, it 
was from a sort of condescension to the weaker brethren 
amongst us. When he arnved at a conclusion, he 
looked about for facts to verify it. The method was 
quite logical and correct Only unfortunately, in common 
with others who ha\ e followed the same line, he never 
really grasped the fact that biological science is very far 
indeed from admitting at present of deductive treatment 
at all. 

Huxley, on the other hand, was supremely objective. 
Animated throughout his life by the most intense 
“curiosity” in the higher sense, the establishment of 
accurate observations was a positive passion with bun. 
If facts came into collision with theory, with Romanes 
It was so much the worse for the facts , with Huxley, so 
much the worse for the theory. Even I, in turning ovelf 
the pages of this handsome volume, can trace the di$« 
sipation of the mists of hazy transcendentalism in the 
middle third of the century as Huxley’s ardent sun rose 
Stronger and stronger above the horizon. I suppose, but 
I speak with all diffidence m such a matter, that it was 
in Its full fervour when he wrote the classical paper with 
which this volume concludes, “ On the theory of the 
vertebrate skull ” I myself was too early to come under 
Huxley’s influence in this direction, but I can yet re- 
member the dreary Okenism with which the Comparative 
Anatomy Lecture-room was pervaded before Huxley’s 
teaching bad sunk to the level of the schools 

But the insatiate pursuit of fact, by which I mean the 
achievement of accurate objective knowledge without 
prepossession of any kind, was not Huxley’s only 
scientific characteristic It was accompanied by extra- 
ordinary powers of generalisation. He was not a mere 
compiler of observations Sparing no pains to see the 
phenomena accurately, he was equally keen to make 
them tell their hidden story. Perhaps sometimes he 
was too keen , but if the story, as Huxley read it, would 
not always bear subsequent examination, at any rate the 
original documents on which it was based were always 
available to teat it by. 

But there is a curious fascination in turning over the 
collected work of a man such as Huxley, and tracing 
the mental paths by which his own ideas shaped them- 
selves, It IS not the habit now to study anything but 
the list and most fashionable text-book. Yet I am 
persuaded that any biologist who wishes to cultivate 
accurate habits of thought might profit exceedingly by 
a careful study of these pages. The method of research 
D D 
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of a great master pf the art >s laid bare for us ; and the 
acquisition of a right method is a greater thing than a 
mere knowledge of the results . nhiov ijfurv narris. 

Take as an illustration the interesting indications of 
the way in which Huxley’s mind was feeling its way 
towards a grasp of evolution. The companson of the 
results of philology and embryology in the lecture “ On 
the common plan of animal forms” is curiously sugges- 
tive (p 283). It throws light on what some of us thought 
a hard saying in his last (as 1 suppose) public speech 
made at Oxford, when he said that whether the Darwinian 
theory remained or fell, the fact of evolution would 
survive. 

It has been said that Huxley made a “stalking-horse” 
of Darwin, and there is just the amount of truth in this 
as in every jest It is evident that Huxley’s morph- 
ological studies had brought him to the precise point 
where the “Origin of species” gave him the illumination 
of which he stood in need. And he seized it with 
characteristic ardour and enthusiasm In the case of 
the cell-theory his mind was not so receptive because not 
so prepared. “ Its value,” he says, “ is purely an- 
atomical ” (p. 220) He could not foresee, and perhaps 
would not have been justified in foreseeing, that it would 
supply the future key of our physiology 

And here I must acquit myself of the task which I 
have reluctantly undertaken To do any adequate justice 
to the wealth of accomplished work included in this 
volume alone is, as I began by saying, wholly beyond my 
^ powers. But no intelligent student can turn over these 
records of Huxley’s work without realising the truth of 
the remark of the editors, that “ the progress of biology 
during the present century was largely due to labours of 
his of which the public knew nothing ” And whatever 
else such a student may take away from their study, he 
cannot at least fail to learn how to treat of the most 
technical matters with the extremity of pregnant and lucid 
expression W T. THistLiON-DVfcH 


T//E SCIENCE OF APPLIED ELECTRICITY. 
Mat:nets and Eleitnc Currents By Prof. J. A Fleming 
Pp XV -(- 408. (London . E and F. N. Spon, Ltd., 
1898) 

T his work, as Prof Fleming explains in his preface, 
has grown out of, and may be considered as taking 
the place of, bis well-known smaller work, “ Short Lectures 
to Electrical .Artisans,” published about twelve years ago. 

“ In recasting the information in such a manner as to 
conform more nearly to the present state of knowledge 
the author still desired to fulfil the onginal aim of 
supplying electrical artisans and engineering students 
with a brief and elementary account of the scientific 
principles underlying modem applications of electricity 
in engineering With this object in view the use oif 
mathematical symbols has as far as possible been 
avoided, but at the tame time an endeavour has been 
made to give the reader clear notions on the quantita- 
tive measurements which he at the root of all applica- 
tion of electrical facta in the arts.” 

This endeavour is more than justified by the present 
admirable volume. 

After two introductory chapters, one on magnets and 
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magnetism describing the simpler properties of per- 
manent and electro magnets, and the other cm measure- 
ment and units in which the bases of physical knowledj^e 
and the principles of “absolute” measurement are 
explained, the quantitative connection between (Vtrents 
and their magnetic efifects is discussed under the heading 
“Magnetic force and magnetic flux.” This disCussioil 
might equally well have been entitled “ the tta^etic 
circuit,” as it virtually amount to iH^i^gl^lHttion df that 
useful conception , and it is appropriately fttUowed by a 
comparison of the present system of measurement with 
the “rational” system suggested many yew ago by 
Mr. Oliver Heaviside, the advantages of fRitcb are 
particularly striking in 'magnetic circuit problems. 
Chapters iv to vii. deal with electric currents and 
the theory of their measurement, electromagnetic in- 
duction, and electromagnets, with a discussion under 
the last head of magnetic curves, hysteresis, and the 
molecular theory of magnetism , chapters viii. and ix. 
are on the theory of alternating currents and on measuring 
instruments respectively , and chapter x., a longer one 
than the rest, is devoted to the various methods of 
generating currents. The book concludes with an 
appendix on the measurement of the earth’s horizontal 
magnetic field strength, a table of natural sines, cosines, 
and tangents, and an index 
From what has been said, it is plain tha/tDr. Fleming’s 
work IS far more than a mere enlarged edition of the 
“ Lectures to Electrical Artisans ” It may be best de- 
scribed as a clear and brief— sometimes, we are tempted 
to think, almost too brief— but always admirably clear 
account of those parts of electrical theory which should 
be grasped by the better class of junior student of prac- 
tical electricity. Such an account has, we venture to 
think, long been needed Valuable as are descriptions 
of such things as Coulomb’s balances and Wimshurst 
machines in the ordinary text-book, the importance of 
early guiding the thoughts of the youthful electrician 
into the channels which lead most directly to the regions 
of his subsequent activity cannot be too strongly emphas- 
ised Life IS too short, for all but the very gifted men, 
to do more than make a distant acquaintance with what, 
from the electrician’s point of view, are the ornamental 
parts of his science ; and it is largely because Dr. 
Fleming recognises the truth of this, that his book cannot 
fail to be of very great value to both teachers and students 
of electrical technology. A. P. C. 


OUR BOOK SHELF. 

Natural Hygiene or Healthy Blood, the Essential 
Condition of Good Health and how to attain it. By 
H Lahmann, M D. Translated from the German by 
Dr. H. Buttner. Pp. v + 253 ; plates 5. (London . 
Swan Sonnenschein and Co , Ltd , 1898.) 

The book before us is a learned exposition which aims 
at two very laudable objects — the refortn of clothing 
and diet, and the banishment of disease. With regard 
to clothing little is said ; the author’s children are re- 
presented in a state of nudity; this, together with the 
prescnption of constant air baths, and dedamationS 
against the amount of clothing worn by man at the 
present day, makes one think tkat in Us heftrt of hearts 
the author regards the entire disuse of all clothing as the 
beau ideal. 
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With regard to diet and diaease much is said, and 
much that is both interesting and instructive For 
instance, we are informed tnat although bacilli may 
occasion disease, they only^ play a subordinate part 
The iMsential cause of all disease is “dyssmia,” or a 
deficiency or wrong proportioh of the “vitalised” mineral 
constituents in the bloiM. AJl aystemia is dietetic, and 
anses from too much water (the author, by the way, 
seems to have an objection to water baths air baths are 
the things to much common salt, or the too 

limited conSttliqpftii^'^ uncooked fruit and vegetables. 
Mankind m general, except the author, his children and 
the inmaM of his saoatoribm, appear to bo suffering 
from tbi^&dietetic dysaemia,” and will be a ready prey 
to the i BI bacillus that settles on them The whole 
book IB inRirtuQately pervaded by the spirit of fanaticism, 
but nevertheless is well worth reading Although doubt- 
less the importance of the so-called inorganic salts in 
their combination with organic substances is greatly 
exaggerated, still the physiological chemistry of the 
subject IS well considered, and the author has spared no 
pains to collect the results of erudite researches which 
tend to support his theory. His remarks upon the 
cooking of vegetables are well worthy of attention, 
especially in this country F W T 

AMlitd Geology. By J. V. Elsden, B Sc (Lond ). 

Part I. Pp vii -h (London. “The Quarry” 

Publishing Co., Ltd , 1898 ) 

The author of this work states in his preface that cir- 
cumstances have made it necessary to publish the earlier 
chapters separately, and that, therefore, these chapters 
scarcely give an adequate idea of the scope of the com- 
pleted work. 

The part thus published contains little but what can 
be found, often in much more detail, in such well- 
known books as the work on field geology by Sir A. 
Geikie, Mr. W H Penning’s “Field Geology” and his 
“Engineering Geology," and the “Treatise on Ore 
D^sits ” by J. A. Phillips and Prof. Louis 

The first chapter deals chiefly with geological survey- 
mg, but far too briefly to be of much use Outcrops are 
then illustrated by figures resembling those of Sopwith’s 
geological models. 

The rule given on p. 14 for ascertaining the thickness 
of beds by multiplying the breadth of the outcrop, in a 
direction at right angles to the strike, by the sine of the 
angle of true dip, should be supplement^ by the proviso 
“ having, in case the surface is not honzontal, first re- 
duced the observed outcrop to that which would be 
observed if the surface were honzontal.” 

_ The second chapter is devoted to problems relating to 
dip and strike, the method of solving which, both by 
tngonometiy and by construction, is clearly explained 
In the third chapter unconformity, overlap, curved strata 
and normal faults are defined and illustrated In the 
fourth chapter problems relating to faults are dealt with 
in a similar method to that nude use of in the chapter on 
dipimd strike. 

^e fifth and last chapter of the part published 
desenbes, m the space of twenty pages, stratified ore 
deposits of gold, platinum, tin, iron, manganese, alu- 
minium, copper, &C., at various typicat localities. 

Taking the volume as a whole, it is obvious from the small 
number of pages devoted to so great a variety of subjects 
, that some matters are inadequately dealt with. On the 
ottier hand the book is well illustrated by fifty-seven 
figures, the explanations are clear, and the work is calcu- 
li^ to be of considerable practical use, more particularly 
in the cash of dip, strike and fault problems. 

Aa ideal work on applied g^ogy should, m addition 
to ^ng hypoAeticaf ca^ disjt^ ai ak possible, 
probwras m mining, tunaellmg, water supply, &c-, which 
have been actually ttiet wuh, and should be illustiat^ 
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by cQittfiitfe example* from definite localities in which the 
theory of the geologist has been tested by the execution 
of the engineering work. May we hope that we shall 
not have long to wait for such a work 

J^lom of the County Donegal By Henry Chichester 
Hart Pp XXIV -I- 39a ; with a map. (Dublin . Sealy, 
Bryers, and Walker, 1898.) 

The publication of a flora of one of the dampest parts 
of our islands— one of the most uniformly peat-buried, 
and one of the hitheito least worked — is pleasing , and 
the pains evidently bestowed on this book make it wel- 
come Less than one half of the “ Flora ” is taken up by 
the enumeration of the phanerogams, ferns and Characece 
of Donegal , of the rest, over sixty pages are occupied by 
a long report on the climate, ana one hundred by a dis- 
cussion of the distribution in Ireland and Great Britain 
of the plants of the county. New observations on the alti 
I tudinal range of plants, and new statements of their times 
of flowenng are things pleasant to see from the latter, it 
appears that the “ perpetually recurring storms ” and the 
“deficient summer heat ” retard the vegetation, so that 
blossoms appear even later than in the East Highlands 
Mr. Hart does not call attention to this , it is a point de- 
serving inquiry Too long have authors of works such as 
this been content to copy or to make approximations at 
dates of flowering In disclissing the vegetation, the 
lines laid down long ago by H C Watson are carefully, 
followed As a common basis for comparison of different 
floras they are valuable , but one can only wish that the 
splendid chance which so uniform a vegetation ofters had 
led to a consideration of vegetative formations— a subject 
only just touched upon This d)scu$sion of the veget- 
ation contains several suggestive observations, of which 
by no means the least m interest is that on the poverty 
of Donegal m Cruet fera^ Le/nemtnosa, Umbelltferer., Com- 
postla and Orchtdacea of the last order, Orckts maru- 
lata, we are told, alone is able to live on the outlying 
islets ; yet these plants, with their tuberous roots, might 
be expected to be able to tide over bad seasons 

It IS a pity that the old error of calling Neolha a 
parasite should appear here , but such errors are rare , 
and the book, if not strikingly original, will at any 
rate be serviceable to all who find an interest in the 
botany of North-west Ireland I H. B, 

The Reliquary and Illustrated Arckaologist Edited by 
J Romilly Allen New Senes Vol iv Pp. 288 
(London Bemrose and Sons, Ltd , 1898 ) 

This attractively produced quarterly review of arch e- 
ology is “devoted to the study of the early Pagan and 
Christian antiquities of Great Britain , medieval archi- 
tecture and ccclesiology , the development of the arts 
and industries of man in the past ages , and the sur- 
vivals of ancient usages and appliances in the present ' 
The volume now before us, containing the numbers 
published this year, is well up to the high standard of its 
forerunners. The articles will interest students of the 
archaiology of Great Bntain , and they are so well illus 
trated that all who are interested in antiquities may derive 
pleasure from reading them Many of the articles are 
noteworthy Mr, Leader Scott desenbes a Gallic necro- 
polis discovered in Italy, on a tract of land at the foot of 
an indentation of Mount Montefortino, near Arcena 
(Ancona) In addition to the archtcological aspects, the 
necropolis affords an interesting study from an ethno- 
logical point of view Mr Henry Balfour contributes a 
short paper on the modem use of bone skates and 
sledges wirii bone runners The editor writes on 
primitive anchors, pot-cranes and their adjustment^, 
and other subiects , Mr. R. A. Catty describes the 
objects ibund in the Borrow at How Tallon ; Mr. H. 
Ling Roth contributes a paper on Benin art, and there 
are numerous notes on. arcbssology and kindred sufayects. 
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LETTERS , TO THE EDITOR 

[ Vh* EAter don mot koU rmjtnnbk far ofanimt **- 

frtsstd fy Us cerrtsfitmdtnts ffiitktr east k* tsnsUrMt 
to nfum, or to cerrfrfiond mttk the wnt*rs r*)«cttd 
matutscrifils mtendsd for tits or atiy other part of NATURE. 
No tulut IS teUoH of tsnonymout eommisiueatwu.l 
Atymmetry and VltalUm. 

In your issue of September 32, Prof. Pearson, referrlne to the 
Views expounded by Prof. Tapp in his interesting address on 
“ Stereowemistry and Vitalism,” shows that, if chance be the 
only factor at work in the replacement of asymmetrical groups 
in symmetrical molecules, the production in nature of an excess, 
however small, of compounds of one-sided asymmetry must un- 
doubtedly have taken place But, ignoring the mechanical inter- 
pretation of the phenomenon (thus avoiding the stumbling-block 
hinted at by Prof Pearson), and taking, according to present 
experience, for granted that, in the artificial introduction of 
asymmetry into a symmetncal compound, equal amounts of 
two inverscly-active bodies are formed, so as to give rise to an 
optically inactive mixture or com^nd <in a way recadiing to 
mind the separation of equal and corresponding amounts of 
positive and negative electricity), other objections may, in my 
opinion, be brought against Prof Japp’s views 

The point at issue is this out of inactive material, vegetal 
and animal orgaiusms are building up substances with asym 
metrical molecules, and optically active, such as albumins and 
carboh^rates. In which fact, joined with the chemists' then 
ascertained inability to prepare artiBcial active compounds 
from inactive substances, Pasteur saw an essential difference 
between the forces that are acting in living nature and such as 
are coming into play in our laboratones , he called, accordingly, 
the former asymmetrical, the latter symmetrical forces. This 
alleged barrier fell to the ground after the successful preparation, 
by Perkin and Duppa and by Jungfleisch, of racemic acid from 
succimc acid, and the separation, by means of a simple crystal- 
lising process, of sodium ammonium racemate into oextro- and 
l*vo-tartrate, differing by their inverse hemihedral faces, and 
mechanically separable from one another Being aware that the 

spontaneous separation of racemic acid into its two active forms 
afforded a strong argument against his theory, Pasteur uttered 
the belief that, even m that phenomenon, some asymmetrical 
outward agent, such as the ornnic germs contained in the 
atmosphere, might be the separating cause , but that hypothesis, 
inadequately supported by Joubert and Bichat with the doubtful 
evidence afforded by their experiments, cannot hold its pound 
against the facts discovered by Scacchi and Wyrouboff, and 
especially by Van 't Hoff and Deventer, respecting the so-called 
“transition-point” of some double sails, a class of compounds 
among which the racemates are but a particular cose 
On Prof. Japp’s view the asymmetrical forces are brought into 
play in another way and at another moment than on Pasteur’s. 
He contends that, while simple asymmetir (exemplified by dextro- 
tartanc or Isevotartaric acid) is caused by asymmetrical actions, 
doable asymmetry, as displayed by racemic acid, is caused by 
symmetncal actions . no asymmetry comes into play in the latter 
case, not even when the racemate is separating into its two 
enantiomorphs, as for every nght -handed crystal a corresponding 
left-handed one is formed But here is the point When “ the 
two kinds of crystals are to be picked out, and placed each in a 
vessel by itself,” the intervention of an intelligent force, the 
intelligent and bving (whether mediate or immedute) act of 
man is needed, as, both kinds having the same solubility, specific 
gravity, fneltuig point. See . , behave m the same way towards all 
the separating symmetrical and non-living agents we dispose 
of in our laboratones. The consaous separation, carried out 
by man, may be compared with the unconscious one caused 
by bacteria and moulds, which agenu are also able to destroy 
one kind rather than the other ; the common side of both actions 
IS that they are brought about by hving organisms, formed of 
asymmetrical material, and therefore able to act asymmetrically 
Now, granting that, aoeording to Prof Japp’s Interpretatira 
of facts, intervention of life cannot be dispensed witn in the 
above separation, J betieve that, supposing no substance en- 
dowed with molecular M^metry to exist on our planet, it 
would be, not mer^ cononvable, but actually possible to produce 
as much simple asymmetqr as might be desired, by meSins of an 
amount of one racemic 'eotnpound (such as some racemate) 
liable to separation into ictive kinds, by the crystallising pro- 
cess, withoiit any interfering asymmetrical force. In p^t of 
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fact, after the sponuneous separation (iBe suimbte tempenttare 
heiim granted) into the enantmmorptious crystals, we may atweys 
ima^ne a force, neither inteltigent nor liWiw, and acting in a 
symmetrical way, that would liy chance singje out etfttstl ; 
from that single, asymmetrical crystal (whether right- or left- 
handed), as was shown among other similar instances by Tischer 
and Wallsch, other compounds can, on imrodncuig asym- 
metrical groups, be prepaiM, displaying (without any pteVious 
sepaiatlon into enantiomorphs) stmp/e asymmetry For, while 
a racemic compound always comes into existence when wo 
start the synthetic process with a symmetffeal ind therefore 
inacuve substance, such is not the ease .when 'We are opemting 
on active, already asymmetrical compounds, as one active kind 
rather than its enantiomorph (with respect to the newly-totroduced 
group! may be formed, the other one being partiaw^ totally 
excluded The pre-existing asymmetry has a direcM^^»cuce 
upon the newly added atoms ‘ asymmetry begets oiMHnetry, as 
life begets life This argument does not only fit the %pothMS 
that a single crystal be selected i provided that the supposed 
force act for so short a time as to allow but a small part of the 
crystals to lie removed, there is some chance for there being 
an excess, however small, of either one or the other enantio- 
morph to which the above remarks may as well apply. 

The following illustration may perhaps convey a clearer idea 
of the fact stated Supposing molecular asymmetry to have 
come on to our planet from outward sp^ (an origin ascribed 
by some to life), let us imsclne one primordial racemic com- 
pound to have spontaneously separated into its two enantio- 
morphs, and these to have been whirled round and scattered 
about vacant space by some vortex, so as to allow one 
simply asymmetrical particle to reach our globe. This may, 
without the intervention of any peculiar force differing at all 
from such as are acting in chemical synthesis, have cremated 
all the now existent ssymmetncal compounds. Some other 
planet might nevertheless have been reached by a particle of 
the other enantiomorph ; the ensuing molecular asymmetry 
would accordingly have been the perfect reverse of ours . that 
celestial body might be inhabited by living creatures akin to 
ourselves, but built up of dextrogyrous albumins ; its vine- 
gtapes would yield /-glucose instead of if -glucose, &c. I do 
not mean to contend that there u any probability of such events 
having uken place, and am only pointing out that such an 
hypothesis is in no way absurd or inconceivAle Nay, it might 
even be enlarged. Although unlikely, a universe (in which our 
planet might well be included) can be imagined, being formed 
by pairs of celestial bodies endowed with equal and inverse 
asymmetry, so as to be comparable with a set of enantlomor- 
phous crystals, into which a mixture of racemous compounds 
would separate. It matters little whether the enantiomoiphs be 
near one another, as in the case of a crystallising solution, or as 
wide apart as the celestial bodies we are considenne ' there is 
in both cases in a determinate fomt of space one kind of simple 
a^mmelry (the other one being excluded), a result attained 
without any absolutely asymmetrical action, and especially life, 
coming into play. 

That the way followed by livmg organisms in their pre- 
paration of active substances, differs from the processes carried 
on in laboratones, is quite another question ; the capital point 
IS that. In one way as in the other, the final result is the same, 
and that the formation of the first asymmetrical group is not 
necessanly connected with that of the first living particle, as 
Prof Japp contends In my opinion, the problem of spon- 
taneous generation is not likely to be ever reduced to the far 
sutler question of the origin of molecular asymmet^. 

Tunn, October. Giorgio Errera. 


I WILL endeavour to reply to the various critictsms which 
have appeared in Nature on my address to the Chemical 
Section of tlie British Association. 

Prof. Karl Pearson points out— what was, of course, cAvious 
— that if only a smalt number of asymmetric moleoulck— aay 
twenty — mre to be formed under the infioenoe of symmetric 
forces, there might be a preponderance of either rfeht* ot IcR- 
handed enantiomorphs, or even that all mig^t ^ of one Wad. 
He then goes on to suggest that such otymnetric componnde 
might have been ^ntaneously formed In the past,, and adgfit 
“be endowed wUo a power of selecting thdir own a ty mpetiy 
from other tacemoid oompoundi,” and might thus ant he 
“breeders.” 

This is a view which, as I have found In private dUeUMlonr 
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ii h«ld by (event orfHiie cbemi«u. My reeson for rejecting it 
if tbet it ettribatei to the ** bnediag ” proeen (to employ Prof. 
Peerfon’f ooncu^ fact, m «re (hell *ee, not eltogcther accarete 
esptenion)viii effioleocy wUch experiment doei not juMify. I 
wUl explein thU important point in detail, at thote who appeal 
to the “ breeding " prooeat leem to me to do ao in a tomewhat 
vagne and ehutie way. 

TbU inflaence of adready exiftine aajmroetric molecnies, or of 
a^r<Bm«lti<= Etoop* xdthin the molecule, manifeata ittelf in two 
waya, which 1 will diatinguiah aa asymnutrtt indmtien and 
ai^metru ulecttou, 

(I) Asymmtlrtt InducHoH. — If we introduce into an aaym- 
metew molecule a fresh asymmetric carbon atom, or if we 
render asymmetric a carbon atom which was not previously so, 
the asymmetry already present will influence the character of 
the new ^psymmetry, and of the two poaaible arrangemenu of 
the new almmetnc earbon atom, one will predominate, or may 
even be the sole form. ThU influence, however, is entirely 
in/rwmolecttlar ; all attempts to convert aaymmelru: induction 
into an rw/mnolecular action have failM Thus various 
attempts have been made to obtain an optically active substance 
by allowing a reaction which under symmetric conditions would 
yield a racemoid mixture, to proce^ in a solution containing 
another optically active substance ; but this dissolved substance 
was invariably found to be without influence on the course of 
the reaction, and the resulting product was optically inactive 
This Influence, therefore, so far as experiment goes, does not 
extend from molecule to molecule, although within the molecule 
It U very powerful. 

[f the protoplasmic theory of vital synthesis is correct, ac- 
cording to which the molecules of carbon dioxide and other 
non-kvinc molecules first combine with the living protoplasm 
and are anerwards eliminated in the form of asymmetric com- 
pounds, this asymmetric induction probably deterrames the 
asymmetry of the resultuig compounds. But even supposing 
living protoplasm to consul of molecules-— of which we have no 
proof— such molecules exeKise their peculiar synthetic functions 
only under the influence of life, and are, therefore, useless as 
“ breeders ” for the purposes of Prof. Pearson’s argument. Prof 
Pearson’s twenty non-living asymmetric molecules, formed by 
the chance play of mechanical forces, would, ao far aa experiment 
informs us — although I freely admit that mere negative results 
ate not conclusive— have no more influence on the asymmetry 
of other molecules formed m their neighbourhood than one toss 
of a coin has upon another tom. 

(x) Aiymmetru Seledton — Thu u of two kinds The first 
is that discovered by Pasteur, m which the different degree of 
affinity of one asymmetric base for two enantiomorphous acids 
(or of one asymmetric acid for two enantiomorphous bases) 
comes into play, and a separation may be effected, depending on 
the diSereot solubilities of the resulting salts. But how this 
process would be available for Prof. Pearson's purpose, one 
hardly sees. In the most favourable case, his twenty asymmetric 
molecules would oombme with a limited number— twenty, or 
some simple multiple or sub-multiple of twenty— of molecules 
from some racemoid mixture that happened to be present, and 
there would be an end of their action There is no question of 
“breeding” here. Their number would not be increased by 
th^rocess. 

The other kind of asymmetric selecuon. which u a modifica- 
tion of that described by Pasteur, was discovered by Kipping 
and Pope. It depends on the fact that certain asymmetric sub- 
sbuMes, when in solution, alter In a different degree the sola- 
bUity of two enantiomorphs, without actually, as in the previous 
case, entering into definite chemical combination with them. In 
this way a partial separation -of enantiomorphs may sometimes 
be effected, But the appUcations of the method are very limited. 
Thus Kipping and Pope (bund that whilst, by means of a 
concentrated solntion of glucose, they could effect a partial 
separation of sodium ammonium dextto- and laevo-tartrates— 
substanoes which spontaneously ciysMltlse separately {i.*. not 
in racemic combioatloa) at ordinary temperatures— tn the case 
of mandelic acid, which is racemic at ordinary temperatures, no 
separation was effected, the tendency to form a solid racemoid 
averooming any tendency to separatiun due to the presence of 
the ginoose. Moreover, this solkm has never been obeerved, 
except ^th concentrated sedutioas of the selective substance ; and 
h is, therefore, quite impos^ble that Prof- Pearson's twenty 
amides— dohfauess in a stats of .iinlhni(ed>dUutioo— eouM fo 
any inffusnee tbs soInbUity of othst substanoes present 
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Mycpntention with regard to this “breeding” unesdon, so 
for as ndn-Uvlng matter is concerned, therefore u ■ Anmmetnc 
induction “br^s” only within the molecule, and without 
thereby adding to the number of molecules , asymmetric selection 
does not “ bi^ ” at all. 

In fact, I do not see what Prof. Pearson is to do with his 
twenty molecules when he has got them They will not 
“ breed ” in the sense he contempUites. On the other hand, 
if the process which produced them should go further, ao as to 
yielda sensible quantity of substance, both enantiomo^ha must 
be formed ; and as the chances are equal in favour of the two 
asymmetric events ; os, moreover, the occurrence of either event 
does not influence that of the other ; and os the number of 
molecules in a sensible quantity is very great, Le Bel’s ratio, 

Num^jr of occurrence of event I. 

Number of occurrence of event II. 

will not differ sensibly from unity 

Several of my critics seem to think that a mere sensible pre- 
ponderance of one enantiomorph is sufficient This is not the 
case unless the minority en be “ bred ” out of existence ; and 
I do not think that under symmetrical conditions this is pouible 
We must bear in mind that, in the case of at least 99 per cent 
of those optically active compounds which are products of the 
living organism, only one enantiomorph is found It is the total 
disappearance of the opposite form which we have to explain 

Prof Pearson, referring to the hypothesis of the asymmetric 
carbon atom, says “ Such a geometrual hypothesu cannot give 
the dynamical explanation of rotatory polarisation required by 
the physicist ” ‘ Every chemist, of course, fully recognises 
this , and m addressing an audience of chemists, I did not think 
It necessary to introduce so obvious a qualification of my state- 
ments In the present undeveloped state of stereochemistry we 
are compelled provisionally to treat, as statical, problems which 
are m reality dynamical The atoms are considered as being at 
rest in the positions of equilibrium about which they actually 
oscillate or revolve Or, as Van ’t Hoff puts it, the problems of 
stereochemistry are tacitly treated in the form m which they 
might be conceived to present themselves at the absolute rero of^ 
temperature 

Prof Fitigerald makes two suggestions, either of which, he 
considers, would dispose of my contention that single asymmetric 
forms cannot arise under chance conditions. In the first of these 
he supposes a mixture of two enantiomorphs to separate tpon- 
tancoosly into its right- and left-handed crystalline forms. If 
life then started from a few such centres, there would probably 
be a preponderance of one or the other form ; “ if it started 
from a single centre, it must have been either right- or left- 
handed.” 

In reply I would point out that this spontaneous separation of 
enantiomorphs is confined to crystalline substances ; and I should 
have thought it fairly obvious that crysialliiie substances cannot 
possibly form the organic structural material of living organisms. 
Can Prof KiUgeram imagine crystallised protopUsm ? 

Prof FiUgerald’s second suggestion is that life “probably 
started either in the northern or in the southern hemisphere, and 
m either cose the rotation of the sun in the heavens may be a 
sufficient cause for a right- or left-handed structure In an organism 
growing under its influence.” 

In attributing the origin of the molecular asymmetry of com- 
pounds produced in the living organism to the apparent diurnal 
motion of I he sun. Prof Fitigerald has been anticipated by 
Pasteur I had, therefore, carefully considered the question 
before writing my address I do not assign any importance to 
the nqjative result of the experiment which Pasteur mode srith 
the object of detecting such an influeime. Indeed, we need not 
consider Pasteur’s experiment at all, inasmuch as nature has 
been carrying out for us on this very pomt an experiment of a 
similar character which has lasted from the first appearance of 
bfe on our planet to the present day — and has equally yielded a 
negative result. F’or, if this supposed influence were at work, 
the asymmetric compounds of vegetable origin produced in the 
northern end southern hemispheres respectively ought to display 


t Prof. Parwn wsivti any objectiont to my nataninx ” arlifaic ftoai OMk 
tict tbal it is based on a purely (soiMtrioal bypothnu ai m tbe eoostitatioo 
A molecules,” ttc. But even if Prof Penreoo feeU indined to Mt (tlwtuA 
ftew objeetione, be will And that I p unt out, toarorde dw Atm gf our 
addrets, that the nawnuix is iSdep^cnt of this hypotbeeU, aad 
held* ffiod equally of ihe Tt ^ ih i d ral crynalUne (bram of fooee as]r«alfo|l 
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aiytnmetfv in opposite (en«M. But nothing of the fciat) ti ob> 
served. Cellulose, sUtrch, sscchsrose, have the iiM right- 
handed aqmimetry, each in its particular degree, whether the 
plant that produces them grows north or south of the equator. 

Mr. Bartrura suggests that two enanuomorphs may crystallise 
from their equimolMular mixture with an unequal dUtnbution 
of the rfaht and left crystals , that then partial re solution may 
occur, "roughly on the lines of the distribution of the two 
varieties of crystals," giving an optically active solution. Un- 
like Prof. Fitxgerald, Mr. Bartmm does not propose to vivify 
this crystalline substance offhand ) he merely suggests that it 
nu^have been “ the first ancestor of^lsevo-roiatory protein " 

This is vague. As far as I follow its meaning I should read 
It . " Leave a soluble, crystaiUsablC, asymmetric organic com- 
pound, of suitable character and composition, which has been 
mrmed and separated by the chance play of mechanical forces, 
long enough exposed to the action of other matter under the 
influence of these forces, and it will, m due course, first turn 
into protein and then come to life." T do not think that this 
statement misrepresents Mr. Bartrum’s position, and I will 
leave h to speak for itself. 

Mr. Bartrum's process of separation u also open to the ob- 
jection that It would at beat yield only an optically active 
mixture — with a mere preponderance of one enantiomorph , 
and as I have already pointed out, that is not a solution of the 
problem. 

Mr Herbert Spencer considers that I have ignored a uni- 
versal law of ‘‘sMregation ” which he formulated in i86a in 
his " First Pnnci^es,” and which he there referred to three 
“abstract propositions" now quoted by him He asserts that 
this law of st^regation would account fur the separation of 
dextro-protein and Itevo-protein, if these were once formed ; 
and he mitanees the formation of hsematite nodules and flints 
in chalk-formations as an illustration of the power of segregation 
in nature 

I think that Mr Spencer does not quite realise to what 
extent enantiomorphous molecules are alike Every symmetric 
form of energy (such as heat), and every symmetric material 
agent, is identical in its action upon two enanuomorphs ‘ what- 
ever happens to the one happens to the other. And m none of 
these facts is there the slightest violation of the law of the 
conservation of energy— although Mr. Spencer’s corollary to 
his third proposition would suggest the contrary As regards 
the separation of enanuomorphs, 1 do not know whether Mr 
Spencer would interpret his third proposition to mean that they 
must be separable by diffusion ; but from the foregoing illus 
tration which he gises of segregation in the inorganic world he 
would seem to have some such process in his mind Jn that 
case I may point out that, as indeed follows from what I have 
already said, the rate of diffusion of enanuomorphs is the 
same ; no such separation is possible. 

If Mr. Spencer will consider this absolutely identical be- 
haviour of enanuomorphs under all symmetric influences, I 
think he will perceive that the phenomena of “ the formation 
of hematite nodules and flints in chalk formations, or of 
siliceous concretions in limestone"— phenomena in which only 
crystalline or ciypto-crystalline compounds of symmetric mole 
cular structure are concerned, and which occur under the 
influence of symmetne forces — are not comparable with the 
separation of two enantiomorphous colloids such as dexlro- 
protein and levo-protein. Short of some asymmetric influence, 
nothing could separate these ; and I am still waiting for my 
critics to tell me where, prior to the existence of life, such an 
influence was to be found 

Prof Errera writes with special knowledge of the subject of 
molecular asymmetry, and I hate nothing to criticise in his 
statements, so far as they deal with kflown fact or accepted 
theory. Some of his suggestions are exceedingly ingenious. I 
roust admit, for example, that a force neither intelligent nor 
living— a ^rmmetne mechanism— might be conceived which 
would pick out a ti'uf/e crystal from a mixture of crystallised 
enanuomorphs, and thus yield a single asymmetric compound. 
This is, then, so fat a solutfen of the proUem, although not a 
solution m the sense which ) contemplated, since the mechan- 
ism cannot be trusted to efi^t the separanon of the some asym- 
metric form twice running, whereas the living organism, or the 
intelligent operator, can dof so any number of times. This is 
the essential difference between symmetne chance and taym- 
metne life It is a ftrat which no mechanism could perform, 
unless its constructor had fit« embodied in it the idea of atym- 
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metry, when it would cease to lie symmetric, and would be an 
asymmetric i>rtdact of Uvmg intclU^DC*. 

Moreover, as Flrof. Errera will pemeive ftom my reply to the 
arguments of Prof Fitsgerald and Mr. Bartrum, 1 do not con- 
sider that the separation of enantiomorphous cryttaU brings ns 
much nearer to the spontaneous formation of those 
asymmetric substances that build up the living organiam. 
Prof. Errera, it is true, goes a step further in this dTrectim than 
my other crhics by poinUng out that— as indeed I emphasised 
in my addrem— the further chemical transformation of such an 
asymmetric compound by, the introduction of new aqrmmetric 
groups need not yield more than a single asymmetric 
compound. 

Prof. Errera admits that his suggestions as to the manner in 
which the separation of enanuomorphs may have occurred be- 
fore the origin of life — thus, that different asymmetric crystals 
may have l^n whirled by a vortex into different ptanets^re 
not very probable In fact, all my critics seem to be moving in 
that unreal world where a fount of type, if jumbled together 
sufficiently often, ends by setting up the text of Hamlet, 

In conclurion, 1 repeat that it Is the impossibiUtv of any 
mechanical (symmetric) force constantly producing the same 
asymmetric form, or constantly selecting the same one of two 
opposite asymmetric forms— a constancy which is manifest in 
the same processes when effected by viwl agency— to which I 
referred in my address I certainly nowhere used the word 
“ constantly" ; but the idea is present throughout. 

Most of my ctuics clearly recognise this impossibility, and 
therefore seek to avoid the difficulty by suppo«ng only a few 
asymmetne events — or even, only a single asvmmetnc event — to 
occur The desired result having bAn obtained, the initial 
process is assumed to stop But in making this assumption 
they seem to me to do violence to all probability Given a 
practically unlimited period of lime, why should a [^ucular set 
of mechanical conditions, acting by pure chance in a given way, 
not act over and over again ? One can understand a gambler 
stopping after a run of Tuck in his favour ; but why should a 
mechanical process do so ? 

I see no reason to withdraw any of the conclusions at which { 
arrived, although, had I to write my address over again, there 
are parts which, to guard against muunderttanding, I might 
express differently 

1 wish to point out that the term ‘‘tetartohedral,’'used in my 
pnnted address in describing the asymmetne facets of quarts, is 
erroneously given in the Na rURE report (this vol , p 4 S 4 i * > 
as ‘‘tetrahedral.” F. R. Japp. 

The Umvetstty, Aberdeen, October 24. 


Potential Matter. 

At lAiw me to refer once more to the subject of my letter of 
August 18, in order to draw attention to two previous invest- 
igations with which, at the time of wntmg, I was nnacquamted. 
Prof. Karl Pearson has. Under the title of ‘‘Ether ^uirtt" 
{Amerttan Journal of Maihematus, vol xlli. No. 4), worked 
out mathematically the theory of matter considered as sources 
and sinks of fluid, and draws attention to the fact that this theory 
implies the existence of “negative matter,” which may exist 
ouuide the solar system More recently A. Foppl, in a Com- 
munication to the Munich Academy, dated February l, 1897 
(Ssizuftfs^er tier i b Aiad d. fViss., 1897, i. p 93), has pub- 
lished a short paper under the title, “ Ueber eino mogliche 
Erweiterung des Newton'sehen Gravitations-Gesetxes." Starting 
from the idea that there is a difference in kind between the 
electrical and magneuo fields of force on the one hand, and the 
gravitational field on the other, because the flux of force through 
a sphere converges towards xtro with mcreaimg radius of the 
s^eie for the dectric and magnetic fields, but not, as usually 
defined, for the gravitational field, Foppl gives the uecesiary 
extension to Newtonian law of gravitation m order to teenoVe 
the distinction. This, of course, impbes “negative matter.” 
There is a marked difference between the exprmriM for the 
energy of the gravitational field <« Fdppl's bypothesia wifhi that 
which Is derived from the ether squirt theory j it is not 
necessary to enter into this question. 

There are some poinu in my former commwiication, to sriiidb 
prevtous writers on the subject have, however, not, as far 
know, drawn attention. Among them is the mtuiScieiicy 
the ordinary hypothesis to account for rim lotatkmal momentum 
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oC oar lolar tyttem which cannot be ulf-genented, the potti- 
hiUty of having evidence of anti>matter in comet tail* and 
cetonal itreamcrl, and the Idea of potential matter. 

Arthur Schust«r 

Solar Radiatlocu 

At the concloilon of hii BritUh Auodatlon lecture on Phoa- 
phoreacence,* Mr. Jackaon nakea a anggeation with regard to 
aolar radiation which will doubtleaa receive due attention from 
thoae who are Intereated in aolar phyaica. It u one of eapecial 
totereat to me becanae, bjr an entirely different train of thought, 
Mr. Jackson has arrived at a possible explanation of the relation 
between sun-spots and terrestrial magnetic disturbances which is 
practically identical with a suggestion I have recently put 
forward in a paper on “ The cause of the darkness of sun- 
fpots,” published m the Astraphysual JoHrtuU (April 1897). 

In this pawr I attempted to show that absorption by relatively 
cool material offers no satisfactory explanation of the darkness 
of sun spots, and that the spectroscopic evidence is realty quite 
compatiDle with a relatively high temperature even in the umbra 
of a spot 

But in abandoning the absorption hypothesis, one is brought 
face to face with an apparent contradiction of KirchhofTs law 
Thus It u certain from the low mean density of the sun that the 
interior region under enormous pressures must be vastly hotter 
than the photosphere If, therefore, spots are really breaks m the 
photosphenc clouds through which we obtain a glimpse of the 
intenor, why is it that the radiation from them is apparently so 
much less intense than from the photosphere ? The clouds of con- 
densed matter may, of course, possess a much higher radiating 
power than the gamus mass below them ; but this, according 
to KirchhofTs Taw, should be entirely compensated by the 
enormous depth of the feebly radiating mcerior moss. 

To meet this difficulty I suggested that the radiation from the 
intenor, at the transcendent temperatures which must exist 
even a few thousand miles below the sun's visible surface, may 
possibly not be apparent as visible light, but may occur in 
wave-frequencies of a higher order than the known spectrum ; 
nnd “ may be effective in producing those magnetic disturb- 
ances which are characteristic of large umbnc ” 

Mr. Jackson however, if I have nghtly understood him, 
supposes that it is not so much a question of temperature as of 
molecular structure that determines the svave-ftequency of the 
radiation , and he regards the light of the photosphenc clouds 
as a phosphorescent glow induced by unoulations of a high 
order of frequency which are emitted by the simpler uncon* 
densed materials. The condensed clouds containing more 
complex molecular groups acting as a screen, and converting the 
invisible radiant energy of high frequency into ordinary light 
With regard to this interesting speculation, one would like to 
know more particularly what is the nature of the evidence on 
which the idea is basM that vary simple molecular systems give 
rise to undulations of high frequency > There can scarcely be 
any analog between the behaviour of matter in highly ex- 
hausted tnoM and under the enormous pressures and tempera- 
tures which must exist within the photosphere. 

The case of the phosphorescent limes is an exceedingly 
mteresting one , but U there any ground for the belief that the 
lime obtuned from otgamc salts, and giving a blue phos- 
phorescence, IS really simpler in molecular structure than a lime 
which glows red ? J. Evrrshkd 

Ken^, Surrey, October 14. 


Hibernating Reptilian Embryoa. 

WiLl. you allow me space to oouect an error that has crept 
into the account given in the Cl^nsttkurch Prus, and rrannM 
in the last numMi of Natu,^ (p. 609), of Prot Dendy’s 
successful invesdgatlon of the development of the egg of the 
Tnatara lisard, S^trtodtH 

The feet of an embryo hibernating within the egg was not, as 
stated, unknown among vettebfetes, an exact parallel beiim 
offered by no lest well-known a reptile than the European pond- 
tortolM (ifMiy/ trmuhrit). This was first observed in Austria, 
In die fest eetitury, by MarsigU, whose stateraeRt has been 
Corroborated by Muam in ifijy, eggs laid in his garden at 
lUeff in May hatobing elpvett mqntM liter, and by Rolltaiat in 
(8 Mi the Utt 4 r authoe condncHaE that hutching does not, asm 
1 KX'rosa, Octobw S, p. jS*. 
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rule, take place in France before the twenty-second or twenty* 
third mostii after onposition. 

I need hardly add how pleased I feel at the result of Prof. 
Oendy's investigations showing the close resemblance which 
the development of Sphenodott bears to that of the tortoises, 
since I believe to have been the first systematist to follow 
Cope (1885) in placing the Rhynchocephalia m close proximity 
to the Chelonia with the remark 1 “ The affinities of the 
Rhynchocephalia to the Chelonia are at least at great as to the 
Lacertilia (Cat. Chelon., 1889, p l). 

O A Bouibnoer. 

British Museum (Natural History), October *3 


Organic Variations and their Interpretation 
I sHOui D be glad if Mr Cunningham would tell us upon 
what evidence he founds his opinion that, in crabs, “ it is 
certain that the number of eedyses depend on age, not on size ” 
This assumption lies at the base of Mr Cunningham’s 
cnticism of Prof Weldon’s arguments ; but, even apart from 
that, the matter is one of such general biological interest that 
I hope he will resjiond to an invitation to substantiate a view 
which to me, at any rate, is altogether novel I have always 
understood that exuviation was a phenomenon essentially con- 
nected with the process of growth m Crustacea rather than with 
the mere passage of time, and it is needless for me to remind 
Mr Cunningham of the familiar facts and published statements 
which support this generally accepted view Will Mr Cunmng 
ham, on the other hand, tell us how many cases of exuviation, 
unaccompanied by growth, he has observed among Crustacea ? 

Unless Mr Cunningham can revolutionise the present state 
of knoiyledge on this subject, his criticism, b^d on the 
greater relative growth of young crabs in 1S93 than iu 1895 and 
1898 (which In Itself is probable enough), fells to the grotmd ; 
for he admits that "change in the proportions of a crab occurs 
only at the eedysis.” In assuming Chid, on the whole, similarity 
of abein young shore-crabs indicates an equal number of meults. 
Prof, Weldon aufiears to me to be ^ite m accord with our 
present knowledge of the subject. Certainly— to modify Mr. 
Cunningham’s phrase— the frequency of exuviation ii difffrent 
Carom corresponds much more closely with their relive 
growth than with the periods of time occupied. 

Plymouth, October ti. Walter GaRstamo. 

Wall Mirages 

Mr R W Wwd, who describes a mirage on city pave- 
ments, m Nature of October ao (p 596), may like to refer to 
the second volume of Nature (p 337, Au™t 23, 1870), where 
he will find an account of mirages seen by looking closely along 
a wall, which was exposed to a hot afternoon sun The mirage 
must be very common, and needs only looking for. Mr. Wood's 
interesting letter may lead others lo photograph this curious 
phenomenon m our own country A wall will be easier to deal 
with than a pavement C T Whit mbll 

Leeds, October za. 

A White Sea 

I HAW receiicd several letters respecting this phenomenon 
(see p 496), and have distributed the samples of water to two 
gentlemen who were desirous of examining it. Will you per* 
mlt me to say that subsequently 1 received another application 
from a bacteriologist on the comment, and that the fetter was 
unfortunately lost before complete perusal Hence my failure 
to acknowledge its receipt, James W Barrett. 

aa Cavendish Square. 


SURFUSION IN METALS AND ALLOYS.'^ 

T he author points out that metals and alloys may be 
mainumed in a fluid state at temperatures which are 
many degrees below their true freezing points, and statei 
that this fact has been but little studied As r^ards 
salts, the question of surfusion has recently received 
much attention. Ostwald {Zett fut Phpsikal, Chtm , 4897, 
vol. XXII. p. 3) h#s shpwn, as the resujt of an investij^Ukui 
> in MvlaU and AlJojm " By Prot Wj^C RabaovAtwtea, 

C B., E R.S (Abstract of a paprr tvad nt l>« Royal Sodaty, May » 6 . 
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of great interest, that a very minute quantity of a solid 
will cause a mass of the same substance to pass frOm 
the surfiised to the solid sute. His work, moreover, has 
led him to distinffuish between the mtta-stailt, or 
ordinary condition in which surfusion takes place, and 
the laiut condition which occurs at temperatures much 
below the melting point. Ostwald’s paper, and one by 
M. Brilloum {Ann dt Chim. ti de Phys , 1898, vol. xiii. 
p 264^ on the theory of complete and pasty fusion, led 
the author to offer the Royal Society the results of his 
own experiments on the surfusion of metals. 

Metals do not appear to have been examined from the 
point of view of surfosion until the year 1880, when some 
excellent experiments on the surfusion of gold were made 
by the late Dr A. D. van Riemsdi|k {Ann. dt Ckttn ei 
dt Phys., 1880, vol XX. p 66), by whose early death, 
which occurred last year, Holland has lost a skilful 
physicist. He pointed out that ~ 

“ Faraday, in his memoir on regelation, published in 
i8$8, stated that acetic acid, sulphur, phospWrus, many 
metals and many solutions, may be cooled below the 
freezing ten^rature pnor to solidification of the first 
portions " (“ Experimental Researches in Chemistry and 
Physics,” p. 379). On the other hand, in their treatises 
on physics, iSanguin (vol. 1 , >855, p. 892) and Jamin ^ol 
1 1 >8S9> P> ><35) mention tin as the only metal which is 
capable of remaining liquid at a temperature 2 5° below 
the true solidifying point of the metal. 
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Van Riemsdijk’s contribution to the subject of sur- 
fusion of metals consisted m showing that the well-known 
phenomenon of tV/iMr-, the bnlliant flash of light which 
often attends the solidification of the metal in the ordinary 
assay of gold, ts really due to surfusion. He also pointed 
out that surfusion could be either stimulated or hindered 
by suitably modifying the conditions, but he made no 
attempt at thermal measurements It was not until ten 
years after van Riemsdijk’s work that the recording 
pyrometer, which the author submitted to the Royal 
Society in 1891 {Proc. Roy. Soc., 1891, vol. xlix. p. 347), 
enabled such measurements to be readily effected. 

After a brief description of this appliance, the nature 
of which IS now well known, it is stated that the freesing 
point of a metal, or the initial freezing point of an alloy, 
may be represented by one or other of three typical 
curves. Two of these are shown in the accompanying 
figures, which indicate the nature of the curves, tracea 
by the recording pyrometer. Fig, i shows the freesing 
point curve of a pure metal, the honzontal portion, a 5 , 
indicating the actual solidification of the mass, the 
sharpness of the angles at a and h attesting the purity 
of the metal. The initiid freezing point of most alloys 
would resemble Fig. 1 in having the corner a sharp, 
while the point h is genethUy rounded off. 

The third type of curVfe, which may be a modification 
of the other two type& Indicates the occurrence of sur- 
fusion, the bend at o, Fig. 3, showing the amount of sor^ 
fusion which liras observM. The author hat detected pro- 
nounced efi^of surfliiion not only in gold, but in copper, 
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bismuth, antimony, lead, and tin. Surfusion, moreower, 
IS not confined to pure metals, and he showed in rSOA 
that the eutectic alloy in the biimnth-copper series 
presents a marked case of surfusion. In order to study 
surfusion, it is necessary to make the galvanometer (to 
which the thermo-junction is attached) very sensitive. 
The method of effecting this is described, the thenno- 
junction itself being in all cases suitably protected and 
placed in the cooling mass of metal or alloy A curve, 
traced by the aid of such a sensitive method, if it repre- 
sents the surfusion of a metal or an alloy, does not merdy 
show a slight depression as in the case of pure gold 
shown at a, Fig. 2 . the slight depression becomes a deep 
dip It IS, in fact, possible by the methods described by 
the author to ascertain what takes place during the 
surfusion of an alloy, and the results are shown m two 
plates appended to the paper. From these plates one 
illustration (Fig. 3) has been selected. It is the autographic 
representation of the surfusion of an alloy of 64 parts of 



Fio. ? ^64 tin, 36 lead 


tin and 36 parts of lead. The line a b represents the 
surfusion or the mass which, as the scale shows, fell 
10 degrees below its true j»int of solidification before 
It actually became solid. The solidification of the mass 
is recorded by the honzontal Ime c. TTiis autographic 
record also shows that something happmed during 
surfusion, for there are points at d t These prov^ 
to be due to the falling out of lead at d, and to its saving 
to be remelted at e. The entire mass then became solio. 

Experiments such as the one described have enabled the 
author to trace the crossing of solubility curvet of certgjia 
metals in each other in tM same way as had previously 
been effected in the of salts by H. le Cbatelier and 
by Dabms. 

This crossii^ of the solubility curve of lead and tin is 
shown in Fig. 4, but for a description of it refiuence must 
be nude to original paper. 

The first expeninentd evidence as to th^e identity trf 
the b^aviour of sidiiw solutions and metauic alloys as 
regards selective suriusion, hqs thus bm afibtded by 




October 37, i8y8] 


NATURE 


621 


The author then adopts a method previousty used by 
Sprihg {.Bull. Acad. Roy. Belg., vol xKviii., 1894, p. 40) 
He proceeds, after quoting experiments by Ostwald, 
Denarqay,, Pellat, Colson and Russell, to show that 
alloys may be formed by the vaporisation of certain 
metals in vacuo at so low a temperature as 50° C. He 














r 

’ 


Load 

Butecl 

>c 








a 

i 





concludes by pointing out that the results given in the 
present paper reveal additional points of similarity 
between the behaviour of alloys and that of ordinary saline 
solutions. He trusts, therefore, that it may be useful as 
a continuation of his investigation on the “ Diffusion of 
Metals,” which formed the subject of the Bakenan 
Lecture of 1896. 


'T'HE laboratory of which the foundation-stone has 
been laid, on the twenty-fifth anniversary of the 
occupation of the present Owens College buildings, will 
be the largest and most completely equipped in this 
country. It stands on a separate plot of ground adjoining 
the Owens College site, and consists of a main building 
and a large annexe, the latter being more especially in- 
tended for electro-technical work. The principal build- 
ing is 100 feet long and over 60 wide, and consists of a 
basement and three stories The diagram gives the com- 
parison as regards dimensions with some of the principal 


The cost of the building with fittings and new 
apparatus is estimated at 30.000/. Of this sum 17,000/. 
has been subscribed, m one sum of 10,000/., one of 
500Q/., and two of 1000/ In the plan ample provision for 
research work has been made. Two large rooms, for 
instance, are exclusively devoted to spectroscopic work, 
one of them being arranged to hold a targe Rowland 
grating. It is intended to have at least one room set 
aside for constant temperature work, and to establish a 
small plant for the production of low 

temperatures. An electro-technical 

laboratory will be added, in which 
' D currents will be available for 

electric furnaces 

— ■ One of the features of the laboratory 

will be a carefully planned system of 

ventilation combined with an attempt 

Culect'c exclude dust, as far as possible, 

■“* — ^ from all rooms, and esfiectally from 

the instrument cases The plenum 

L__ system, much used at present, had tO’ 

be rejected, because it takes up too- 
much valuable basement space, be- 
cause It IS ineffective as regards 
exclusion of dust, and because the in- 

evitable noise and mechanical shaking 

6 67 60 would have senously 

interfered with the work of the la- 
boratory The architect is Mr J W 
Beaumont, who, before finally drawing 
the plans, was sent by the Council of the Owens College 
to visit the principal modem laboratories of Germany 

In seconding a vote of thanks to Mr. Henry Simon 
for laying the foundation-stone, Prof Schuster gave a 
short description of the building. In the course of bis 
remarks he said — 

In the general plan of the building I have departed consider- 
ably from that adopted in some of the recent continental 
buildings. The designer of a laboratory may take either one or 
other of two opposite views, according as he wishes to diftr- 
cnliate os much or as little as possible between different room* 
and between different classes of students The present tendency 
IS to adopt the former course, and to draw a rigid Ime of 
separation between the rooms set aside for elementary and for 
advanced work. This system is earned out to such an extreme 
in one of the most recent and, in some respects, most perfect of 
German laboratories that a separate division with a staircase of 
Its own u provided for the elementary students, who thus can 
never be brought into contact with their more fortunate 
colleagues admitted to the mam part of the building. 

1 have adopted the opposite course, for I consider that a free 
intercourse Iwtween different classes of students is of great 
benefit and educational value My object has been to throtv 
the students together and not to separate them, so that the 


□ □□□□□□□ 


laboratories abroad. The squares represent square area I 
Of floor space of the working rooms, i.e. alt corridors, 
cloak-rooms, &c, are excluded, and the floor space of the 
different stories added up. It will be seen that the only 
lidMMmtories materially larger than the proposed building j 
are those of Baltimore and Darmstaat. But provision 
haa be«) made for future extension, the plot of ground I 
•eenred by the Collie beihg sufficiently large to double, 
if n«fc«ssary, the sise of the building. j 
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sometimes to assist their juniors. To some extent, the separa- 
tion of students is necessitated by the requirements of space 
and appantus, but we may do much to minimise Instead el 
exonerating the division. 

Most of the rooms devoted to the highest kind of wOrtc ore 
sufficiently large to accommodate several stndfBts. In thU 
natter also I have not followed the practice now in feshkm, 
which favours small rooms for single students. It is no doubs 
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very convenient to those engaged in original investigationi to 
have nndivUed command over a loace in which they are 
abeolutdy anditturbed, and in which they may leave their 
appaiatui secure against interference. But having regard not 
<^y to individual convenience but to the general good of the 
laboratory, my experience leads me to believe that the advan- 
tage lies with toe older and less luxurious times, when 
apace was valuable and a number of men were forced to work 
together. 

I remember the old laboratory of the great Helmholte, in which 
we were about half a doaeo students carrying on research 
work m a room in which each of os had to be satitfiedwith 
« table. 

The Professor used to spend an hour a day with us, conversed 
with each about the work he was doing, and we could alt daily 
hear him speak and give his advice about a variety of subiects 
in a way which would have been impossible if we had been 
^ut up in single rooms We became interested in each other’s 
work, and thus increased our experience and obtained a much 
[e of physics. I consider the experience 


worit, ana tnus increa 
broader view of the rs 


^n called the principle of solitary confinement, each student 

having a setmrate small room assi|^ed to him. The result, I 
think, showed that the advantage secured by the increased 
privacy was too dearly paid for. It became impossible for the 
Professor to make the round of all the rooms each day, he 
ceased to exercise the same supervision as before ; and the 
students, left to themselves, soon only looked after their own 
individual interests and lost touch with their comrades 

A great deal of atteotion has recently been given to the 
splendidly equipped laboratories of the German polytechnic 
schools, and the remarkable development of German Industry 
IS not unnaturally ascribed to their influence. But if it be our 
wish to emulate these laboratories, we should remember that 
the polytechnic school is only one piul of a complete system of 
education which is not possible to copy here Wc should 
inevitably be led to failure if we tried to solve the educational 
problem of this country by imporung one particular type of 
institution, without r^ard to the previous training of the students 
attending it, and what is mote diffleuit to ascertain, their future 
career or pc^tion m life 

We shall do better if we attack the problem by forming a 
cleat idea as to whom we want to educate, and then doing the 
best we can with the material at our command 

In the industrial life of a country two distinct classes of men 
are needed There are in the first place the leaders, on whom 
all the burden of further progress will fall We look to them 
for future discoveries and inventions, and we must provide them 
with the proper tools to work their way, and weapons to over- 
come their obstacles. Though necessarily few in numbers, these 
men who are specially endowed to serve their country by their 
intellect and enterprise should receive our first attention. At 
first sight their education seems easy enough, for what can we 
do more than lead them up to the highest level of their subject. 
Yet there is one danger so serious that 1 believe it lies at the 
foundation of the distrust with which the greater part of the 
industnal community still looks uixjn education. The want of 
confidence in the teachmg prolession, which is a national 
cbaractenslic to be reckon^ with, because probably nut to be 
cured, has had the effect of establishing a rigid system of 
teaching and examining, which undoubtedly tends to subdue, if 
not to kill, individuality. Where any pronounced originabty 
exists, otor whole effort tiiould be to <OTter and develop it. I 
feel no doubt that the success of our university will entirely 
depend on the manner m which we allow room for individuality 
and originality m our courses, while the conunued success of 
our collie must depend on the freedom which we claim for 
uidlvidnaT teaching, even if in special cases the students should 
be kept out of the univei^ty altogether. Far better that a mao 
of ormoat mipd should go through bfe without a a degree, 
than that b^^outd artificially be dnven into the broad path of 
common-plaM reasomngJ Inis country has never been wanting 
in men of the type I am Jjpeaking about ; they are not brought 
up in the polytMbnic sefaools of Germany, and never will be 
brought up by any schhoh formed on that pattern. Whatever 
success Germany has achieved is due to the stringent slavery of 
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iM schools, followed and corrected by the absolate freedom of 
its unlversitlei. 

1 have spoken of two tyoes of students, and the second is no 
less important than the first. The great majority of men are 
neither discoverers nor inventors, aM they are for that very 
reason all the more in need of an education which will fit them 
for their life’s work. It u in the instruction of this numerous 
class of students that we have most to learn, and it Is in the 
intelligent organisation of their teaching that we are behind 
other countries. It has become a matter of vital importance 
for this college to offer a thorough training to those men, who, 
though they may not be leading spirits or orWnators, yet form 
a necessary portion of the community and fill respomiote pon- 
tions in our industries. We have taken the first step to-day to 
remove one of the causes, which has hitherto prevented the 
physical diriment attracting these students in sufficient 
numbers Our accommodation has till now been hopelessly 
deficient, but I hope that those who take the trouble to look 
through'our plans will find that, as regards space and disposition 
of rooms, we may m future court comparison with any other 
institution May I express the hope that the support which we 
shall get from our friends, will enaole us to say the same of our 
equipment and instrumental appliances. I am, however, quite 
aware that building and equipment alone will not entirely solve 
the problem Certain difficulties of instruction will have to be 
overcome, which will require not only the co operation of 
different departments of the college, but also the help and 
advice of the manufacturers m whose workshops our students 
will have to complete their education I attach the greatest 
importance to this help, and believe that real progress 
m what may W calleo the highest branch of technical 
education can only be secured by a frequent and sympa- 
thetic consultauon between the teachers and employers of 
labour. 

One further remark I should like to make m order to remove 
the objection which I know has been urged against out college, 
that we wish to unite in it students of different classes, and that, 
as in Germany, the university instruction should be entirely 
separated from that of the polytechnic school But the separation 
of the two kinds of institutions m that country has not been 
chosen deliberately to secure the best educational result. It has 
been the consequence of the very high standard of classical 
education, which the universities require, and which It was not 
possible to enforce on the technical students. No one can 
urge that the literary requirements of our college or of onr 
university are such as unjustly to exclude any one who is 
fitted to receive a higher technical education. If we want 
to find a country the educational institutions of which have 
grown unhampered by historical tradition, we must go to the 
United Slates of America, and amongst their universities we 
shall find some whose success we need not be afraid to emulate 
I confess that no other institution has ever impressed me so 
much as regards efficiency m teachmg organisation and com- 

I deteness of laboratory organisation ns the Cornell University at 
dhaca The class of students visiting that university are 
nearly akin to those we wish to attract, and if the citixens of 
Manchester could see the appliances of the physical labor- 
atory and of Its splendidly equipped dynamo house, I thmk 
we should have no difficulty here in obtaining the neces 
snry funds for fiirnishing appropriately the rooms of our new 
laboratory 

The extraordinary development of electrical industries m the 
United Sutes, and the great value which is in that country 
attached to a university education, may encourage us in the 
hope that the efforts we are making to extend and improve pur 
electrical teaching w|U meet with some succest. 

I hope that the stress 1 have laid on our intentions regarding 
electro-technical teaching will not give rise to the impression 
that we mean to neglect other branches of physics. Our labora- 
tory will provide arrangements for optical and more particularly 
spectroscopic work, which will at least be equal to thft qf any 
other institution t nor shall we forget the necessary ipadiifipiy 
to produce very low temperatures by means of the liquefoetiov 
of air, 

I had some hope originally to add a Small astrojUdmicai 
observatory, hut although the plans are such that ft eoWd b* 
added at any time, the question of expense hat for the pntwit 
prevented us from carrying out aptojea for whfth there smew 
such preuing necessity ' i - 
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'T'HE officuU report of the proceedings of the second 
Intcnuttiotuil Conference on Scientific Literature, 
decently held in the rooms of the Society of Antiquaries, 
t)>e rooms of the Royal Society being under repair, is 
given below. The names of the delegates who attended 
tne Conference have already been published in Nature 

ACTA. 

Openino Meeting, Tuesday, October ii 

a Prof. Darboux moved that Sir John E Gorst L. 
dent of the Conference. The vote having been unammously 
accepted— 

(2) Sir John Gorst took the chair and welcomed the delegates 
It thei ■ ' 

-That 1 „ 

lancuage. 

That Prof. Kortew^ be the Secretary for the German 
lammage 

That M. La Fontaine be the Secretary for the French 
language 

(4) That the Secretaries, with the help of shorthand reporters, 
be responsible for the proth vtrbal of the proceedings of the 
Conference in their respective languages 

(5) Prof Foster read out the names of delegates appointed to 
attend the Conference, and gave an account of the corre- 
spondence relating to the non-representation of certain countries 
The following resolutions were then agreed to — 

(6) That the ordinary hours of meeting bellam toipm, 
and a. m to 4. 30 p m. 

(7) That each delegate shall have a vote m deciding all 
questions brought before the Conference 

(8) That English, French, and German be the official 
lazig^es of the Conference, but that it shall be open for any 
delegate to address the Conference in any other language, pro- 
vided that he supplies for the trteis verbal of the Conference a 
written translation of his remarks into one or other of the official 
langtMM. 

(9) Prof Foster having formally presented the Report of the 
Committee of the Royal Society, copies of which were for- 
warded, in Apnl last, to the several Governments represented 
at the Conference, the discussion of the recommendations was 
opened, and it was resolved — 

(10) That the Conference confirms the principle that the 
Catalogue be published in the double form of cards and book 
(n) That Schedules of Classification shall be authorised for 
the several branches of science which it is decided to include in 
the Catalogue. 

(12) That geography be defined as limited to mathematical 
and physical geography, and that political and general geography 
be excluded. 

(13) That anatomy be entered on the list as a separate 
Sul^ect 

branches of science. 

Mathematics. 

Astronomy. 

Meteorology. 

Physics. 

Cr^tmllography. 

Chemistry, 

Minenlo^. 

Geology (mclading Petrology), 

(geography— Mathematiial 
and Physical. 


Palaeontology 
Anatomy. 

Zoology. 

Botany. 

Physiology (including Phar- 
macolo^ and Experimental 
Pathology) 

Bacteriology, 

PsycholoCT 

Anthropmogy. 

(ij) That each of the sciences for which a separate schedule 
1 * Iprovided shall be indicated by a symbol 
(16) Prof. Foster announced the reception of a letter from 
the German Charge d’ Affaires to the President of the Royal 
&>ciety, staung that Geiheimer Regierungs-Rath Professor Dr 
Rlefo, of Goettingen, had been appmnted German Delegatk to 
^ Conference 

The feguUtions to be observed In the preperatlon of cards 
or^s^^were then taken into consideni^on, and It was re- 

i , (l)t) Ttat Italian shonhl be adfflfd to the list of languages 
not saqitMng trandadon. 

»0. 1513, VOL. 58] 


(18) That for each communicauon to be indexed at least 
one slip, to be called a Prtiwtry SUp, shall be prepared, on 
whidi shall be either printed or type-wntteo or legibly hand- 
written In Roman script — 

|l) Title ettlr its.— Tht author's name and the foil title of 
the communication, in the original language alone if 
the language be either English, French, German, Italian, 

In the case of ofoer languages, the title shall be trans- 
lated into English or such other of the above five 
languages at may be determined by the (Collecting Bureau 
concerned ; but m such case the original title shall be 
added, either in the original script, or transliterated into 
Roman script. 

The title shall be followed by every necessary reference, 
including the year of publication, and such other symbols- 
as may be determined In the case of a separately pub- 
lished book, the place and year of publication, and the 
number of pages, A.c , shall be given 

(11 ) Subject enii its, indicaiing as briefly as possible the 
principal subiccts to which the communication refers. 
Every effort shall be made to restrict the number of these 
sufoect entries. 

Such sufoect eniries shall be given only m the original 
language of the communication if this he one of the five 
previously referred to, but m other cases in English or m 
such other language as has been used in tranuating the 
title 

[The Belgian delegates stated that they abstained from voting 
on the part of this resolution relating to subject-entnes.] 

Second Meeting, Wednesuay, October 12, 

(19) Prof. Korieweg having expressed the desire to be re> 
Iieved of his office, it was resolved that Prof Weiss be appointed 
Secretary for the German language 

The following resolutions were adopted — 

(20) That the registration symbols used in the Catalogue be 
based on a convenient combined system of letters, numixrs, or 
other symbols, adapted in the case of each branch of science to 
Its individual needs, and m accordance, as for as possible, with 
a general system of registration 

(21) That the authoritative decision as to the Schedules be 
entrusted to an Internation.il Committee, to be hereafter 
nominated by this (inference 

(22) That the Conference is of opinion that ihe Delegates 
should be requested to take steps m their respective countries to 
organise local committees charged with the study of all quet* 
tions relating to the International Catalogue of Scientific 
Literature, and to report within six months to the International 
Committee 

(23) That the International Committee (Resolution 22) be 
instructed to frame a re^rt, not later than July 31, 1899, which 
shall be issued by the Royal Society, and incor^iorated m the 
decisions of the Conference. 

(24) That in all countries in which, or wherever, a Regional 
Bureau is established, as contempialed in the l6th Resolution of 
Ihe International Conference of 1896, the Regional Bureau shall 
be responsible for the preparation (in accordance with Reg 7 of 
the Royal Society’s Report) of the slips requisite for indexing 
all the scientific literature of the region, whatever bo the 
laiwuage in which that literature may ap^iear. 

That each Regional Bureau shall transmit such lUps to the 
Central Bureau as rapidly and as frequently as may tie found 
convenient. 

That m the case of countnes in which- no Regional Bureau is 
established, the Central Bureau, failing other arrangements,, 
shall, upon special mandate, endeavour to undertake the work 
of a Re^onal Bureau 

[The Migian delegates stated that they abstained from voting 
on this resoTuiion } 

(25) That the following recommendations of the Royal 
Sokety relating to the preparation of the Book Catalogue be 
referred to the International Comnultee for their favourable 
conrideration, vii., — 

“At determined regular intervals, not necessarily the aomp- 
for all sciences, the Cntral Bureau shall compile frofla the 
and issue in a book form both an authors’ and a subject indeai.Of 
the literature published within that period. 

This Book Catalogue shall be obtainable m parts oofiretpood.' 
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ing to the eevenl lekocei ior which dipt are providcdi and in 
fuch divinou of parta aa may be hereaher determined 

In cotnpiUnK the authors’ index, in each of the sciences, the 
authord names shall be arranged in alphabeticai order, and each 
name ahali be followed by the utle of the paper and the 
necessary reference, and any other such symbols as may be 
d^rmined. 

The fiook Subject Catalogue diall be compiled from the dips, 
«s follows . — 

(i.) The subject entries shall be grouped m sections corre- 
sponding to the registration letters on the slips, 1 1. to 
tte several sciences. 

(li ) In each sdence the several subject entries shall be 
arrangod under headings correspon^ng to the registration 
numbers on the slips, the which headinn and numbers 
shall be those contained in the authorued schedules of 
clunficatioiL 

<iii.) The divisions indicated by registration numbers may be 
further subdivided by means of significant words or 
nmbols. 

(iv.) The nature of the subject entry may vary. Thus, as 
suggested in the cases of Mathematics and Physiology, it 
may be the title only ; whilst in other sciences a special 
entry, more or less different from the title, may be pro- 
vided on each slip In ail cases, the number of subject 
entries to be copied from a slip shall be determined by 
the number of registration numbers on the dip 

<v.) The mode of arranging subject entries under a registration 
number, or under the subdivisions of a number afforded 
by significant words or symbols, may vary They may 
either be arranged in the order of authors’ names placed 
alphabetically, in which case the author's name shall 
precede the subject entry in the Book Catalogue, or they 
may be arranged either m an arbitrary order, or in some 
otitt smted to the particular senes of entries. 

When in preparing an issue of the Book Catalogue, it is found 
that a registration number has no entnes collect^ under it, the 
number and corresponding heading may be omitted from that 
issue 

To each part of the Book Catalogue corresponding to an 
authorised schedule, there shall be appended an alphabetical 
index of the headings, and if expedient, also of the significant 
words appearing in that part, snowing on which page of the 
part each may found. 

After the pubfication of the first issue of the Book Catal^ue, 
the Dbector of the Central Bureau shall consult the Com- 
mittees of Referees as to the desirability of making changes in 
the classification, and shall rejport thereon to the Intemational 
Counal, who shall have power to authorise such changes to be 
made as they may think expedient." 

(26) That the following recommendations of the Royal 
Society providing for International Conventions in connection 
with the Catalogue be adopted 

“ Each region in which a Regional Bureau is established, 
charged with the duty of preparing and transmitting slips to the 
Central Bureau for the compilation of the Catalogue, shall be 
called a ‘constituent region.’ 

In 1905^1 m 1910, and every tenth year aflerwards, an Inter- 
nationa Convention shall be held in London (in July) to re- 
consider and, if necessary, revise the notations for carrjring 
out the work of the Catalogue authorised by the Intemationsd 
Convention ol 1898. 

Such an Intemational Convention shall consist of delegates 
appolntejl by the respective Governments to represent the con- 
etitnent regions, but no region shall be represented by more than 
three delegates. 

The rules of procedure of each International Convention shall 
be the same as those of the International Convention of 1898. 

llic decisioni of an International Convention shall remain in 
force until the next Convention meets." 

37 That the following recommendations of the Royal Society 
relating to the constitutiw of an Intemational Council, which 
shall te thcrgoverniiw body of the Catalogue, be adopted 

“ Each Regional Wtrem shall ^pomt one person to Mrve as 
a member of a body to b«<caUed 7%4 /Httma/tima/ Coumil. 

The Intematiooal Coutocil shall, within the regulations laid 
down fay the IntenuUoml Convenuon, be the Governing Body 
of the Catalogne. 

The Intermtimial Coandl shall appoint its own Chairman 
and Secret^. 
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It Shalt meet in l^don once in three yean a; least, and at 
such other times as fM Chairman, with the concnnence of fve 
other members, may specially appoint. 

It shall, subject to the regulations laid down by the Co«(i- 
vendon, be the supreme authority for thd consfajerntfoa of ahd 
decision concerning all matters belonging to the Central Bureau. ’ 

It shall make a report of Its doingi, and submit a bahoM 
dieet, copies of which shall be dlstdbutcd to the several 
R^mial Bureaux, and published in some recognised periodical 
or periodicals, in each of the constituent re^ns." 

(38) That the following recommendations of the Royal 
Society relating to IntemaUonal Committees of Referees be 
referred for consideration to the International Council when 
constituted . — 

“ The Intemational Council shall appoint for each science In- 
cluded m the Catalogue five persons skilled iu that science, to 
form an Internationa Committee of Referees, provided always 
that the Committees shall be as for as possible representadve 
of the constituent regions The members shall be appointed in 
such a way that one retires every year Occasional vacandet 
shall be filled up by the Committee itself, subject to the 
approval of the Chairman of the International Council, and a 
member thus appointed shall hold office as long as the member 
whose place he fills would have held office. 

It shall be the duty of the Director of the Central Bureau to 
consult the appropriate Committee or Committees, by corre- 
spondence or otherwise, on all questions of classifteation not 
provided for by the Catalogue Regulations ; or, in cases of 
doubt, as to the meaning of those Regulations. 

In any action touching classification the Director shall be 
guided by the written decision of a majonty of the appropnate 
Committee, or by a minute if the Committee meets. 

Provided always that when any addition to or change of 
the schedule of classification in any one branch may seem likely 
to affect the schedule of classification of some other branch or 
branches, the Committees concerned shall have been consulted t 
and provided also that in all cases of want of agreement within 
or between the Committees, or of other difficulty, the matter 
shall have been referred for decision to the International 
Council. 

All business transacted by the Committees «hall be reported 
by the Director to the International Council at their next 
ensuing meeting ’’ 

Third Meeting, Thursday, October 13. 

The following resolutions were adopted . — 

(39) That the Committee contemplated in Resolution 3l be 
constituted as follows • — 

Prof. Armstrong. I Prof Poincsr^. 

Prof. Descarops. Prof. RUcker 

Prof M Foster, Prof Waldeyer. 

Dr S P. Langley. | Prof. Weiss. 

That this Committee be at liberty, if any of those named are 
unable to serve, to appoint substitutes, and also to co-opt two 
new members. 

^30) That the International Committee be termedfte “ Pro- 
visional International Committee." 

(31) That the Provisional International CommiS^ghall be 
governed by the decisions of the Conference, but shn^ve the 
power of introducing such modifications m detail as nHippear 
necessary. 

(33) Dr Adler, referring to Resotluion so, said that he 
desired to place on record hii view that the concluding words— 

and m accordance, as for as possible, with s genem syttem 
of registration ’’—the addition which he had agreed to u en 
amendment of his onginal Resolution, mnit not be regarded w 
modifying the first part of the Clause, or at in any way throwing 
open the whole question of notation and clastifiouion, 

(33) Prof. RUcker having made a statement as to thq ])rob«ble 

cost of the undertaking, aud the Delegates having what 

assliunce In their opinion might be expected foom their retpecHve 
countries, it was resolved— 

That the Delegates to this Conference be requested to qfaEain 
information, and to report at an early date to the “ ProYidonal 
International Committee," as to what assistance, by sobactJptfilB 
or otherwise, towards the support of the Ontral B«raan« 
be expected from their respective countries. 

(34) M. Mssoart called attention to Resohttkm 83 M 'MOf, in 

his opinion, incorrect in English, the intentioa thiur ie 
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o ihotIM report to the Inter 

. , . — requeiM^ to undettnke the 

1, Mid distribution of a verbatim report of the 
ji of the Conference 

It was resolved that the proeis vtrial of the Conference 
beluMd by the President and Sfecretarles, 

On the motion of Prof Armstrong, the thanks of the 
CoBhi^ce were accorded to the Society of Antiquaries for the 
Qse^ their rooms. 

On the motion of Prof Klein, a vote of thanks to Sir 
Johli Gorst for presiding over the Conference and hia conduct 
in chair, was passed liy acclamation 
(39) On the motion of M Darboux a vote of thanks 
pasaed to the Ro^ Society for their work in 
Codf^reace and their cordial reception of the 

{ toHN E GoasT, Piesident 
H*NiiY E Armstrong | 

11 La Pontaine !- Secretaries 

E Weiss J 


(Signed) 


ATOTES 

The British Institute of Preventive Medicine, which was 
(bunded with the view of establishing in this country a national 
home for bacteriological work in all its branches has made 
considerable progreu towards the achievement of this aim 
during the past few years. The bacteriological laboratories 
are now fully organist, the serum therapeutics laboratory is 
on a firm footing, whilst the applications of bacteriology to 
hygiene are finding foil recognition A further addiuon has 
Just been made to the departments of the Institute m response 
to the growing demands of the timea A large laboratory 
at Chelsea has been assigned to investigation and instruction 
in technical bacteriology In this laboratory the agriculturist, 
the chemist, the brewer, and others will find the instruction 
provided that they individually require for successfully em 
ploying the living agents of fermenuuon Investigations will 
also be undertaken, and it is hoped that the laboratory will be 
come a centre of useful work, and promote the advancement of 
a tine of research of the greatest importance to the industries of 
the country We have had hitherto to rely upon the research 
work of foreign laboratories m this direction The laboratory 
has been named the Hansen laboratory, in recognition of the 
pioneer work of the distmguished invesugator, and will be under 
the superintendence of Dr G Harris Morris. The formal 
Opening of the British Institute will take place early m the new 
year, when the public will have an opportunity of inspecting the 
provisions made for furthering the objects of the Institute The 
occasion will also be marked by the issue of a fresh volume of 
lywttttctMHs of the Institute, the first number of which was 
recently reviewed in these columns. 

A LETTER signed " D Sc. (Load ),* referring to a Science 
and Art Department s examination, appeared in Nature of 
September 8 (p 435), and in it the writer gave the following as 
an instance of anomalies which occur in examinations — ** A 
student sat for the examination in May last in the advanced 
etage of proeticai organic chemietry He was required to 
Suiswcr two questions, and to analyse two substances (unknown), 
as well as to find the halogen dement present in an organic solid, 
and to determine the melting point of this solid. The written 
queetlons wefe correctly answered, the analyses were correctly 
done, the halogen was correctly determined, and the melting 
point of the substance was less than r pet cent too low The 
4<d>ri{)tioq of the practical work vru also (dtly well done , but 
thfii dlildetU is returned u having fiitled, itotwithstiadiiig that 
tteta 8^ two elaails of sueoesk, first ifo) second e'tass It would 
fie iakeiesdng to know, in the face of this, the standard the 
^d^fateti >eqdrefor a first class success ” Particulars which 
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enabled the examiner to again look at the paper worked by the 
candidate referred to were afterwards furnished us by " D Sc ,” 
and the examiner now reports upon it as follows — “ The 
written questions were partly answered, and on this part of the 
examination the candidate would have been allowed to pass , 
but the analyses were both very badly done, and the answers 
quite wrong For the detection of the ballon and for the 
melting point he received the full marks awarded to this part of 
the work It will be seen from this that the suggestion of un 
fair marking made by our correspondent is entirely without 
foundation With regard to the other point referred to m the 
letter, we arc sorry to say that ‘ D Sc would not furnish us 
with the name of the class in which he said that ty the new 
rules the earnings this session will be reduced 75 per cent We 
regret having unconsciously done an injustice to the Department 
of Science and Art by the publication of his letter 

The following interesting announcement appears on a page 
in the catalogue of Messrs. Johnson, Matthey, and Co , Hatton 
Garden London — “ In furtherance of scientific research, Pro 
fessors and recognised scientific investigators will with pleasure 
be supplied with metals of the platinum group, in moderate 
quantities and for periods to be arranged, free of charge, on 
condition that the precious metals are ultimately returned (m 
any form), and that the results of the investigations are fur 

A plea for a national Antarctic expedition is made by Sir 
Clements Markham in a pamphlet published by the Royal 
Geographiv.al Society As was pointed out last week, in 
referring to the special Antarctic number of the Stotttsk Gto~ 
graphical Magattne, the only hope of maintaining the credit of 
our country m the work of exploration lies m an appeal to the 
patnotic feelmgs of those who possess the power which wealth 
supplies of providing the fonds The Council of the Royal 
Geographical Society generously offers to head the bst with a 
subscnption of y)ool This example should be the means of 
ihowmg that geographers are willing to help geographical dis 
covery so far as their funds permit and it also expresses their 
views upon the necessity of Antarctic exploration in an unmis. 
ukable form It is earnestly to be hoped that the deiire to 
enable the nation to retain its position as the first m exploration 
and discovery will inspire our wealthy countrymen to provide an 
amount equal to at least ten such subscriptions as that of the 
Royal Geographical Society If this sum is not forthcoming, the 
prestige and credit won by former explorations will have to be 
resigned and other nations will take our place as leaders in the 
work of geographical discovery 

An attendant at the Pathological Institute attached to the 
Vienna General Hospital, died on October iS from bubonic 
plague It IS believed that the man became mfocted by handling 
cultures ff the plague bacillus His duties were to look after 
the animaU kept for the bacteriological study of the plague, but 
how he became infected has not yet been discovered There is 
no doubt that the case was one of plague, an examination of the 
sputum haring revealed the presence of the plague bacillus. 
Since the assistant s death Dr MiUler, who attended him, has 
also died from the plague, and a nurse infected by it is described 
as in a condition which leaves little hope of recovery 

The TVnar correspondent at Copenhagen announces that an 
interiuitional monument m honour of the fomous Danish 
physician, Dr. Hans Wilhelm Meyer, who died three years ago, 
was unvriled in that city on Tnes^y Dr Meyer was the 4i(‘' 
coverer of what are called adenoid growths. H« found that th« 
space between the hose and the throat, Which otdin^ly is an 
open cavity, is in certain persons suficring from deafEi>|> foore or 
less closed by a large, soft mats. He found that t(^ mass in 
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nameroot cuct cm«m Jlfelong deafncM, obstracti nwl rwpk- 
fttion, and greatly retard* the mental developmept «rf the 
patici>t^ who are generally yotmg. He succeeded in removliig 
tlrt»* growth* by operation. Shortly {before hi* death hi* di*- 
covety was universally recognised a* being of the utmoit 
importance The monument ha* been erected by international 
eubecriptions, committees havug been formed m almoat every 
clvilned country, and not only members of the medical pro- 
fession but also grateful patients contributing. The memorial is 
a bronee bust of more than life siae, resting upon a granite base. 
In front stands a figure of Hygeia, beneath which is inscribed 
the name “ Hans Wilhelm Meyer.” On the other side may be 
read the names of all the countries which have contributed to 
the memorial. The monument is the work of the Danish artists 
Bissen and Runeberg. 

THg death i* announced of Dr Eugenio Betconi, director of 
the Fisheries Station at Brescia, at the age of fifty-three years. 

Sir John Murray, F KS., has resigned the post of 
scientific member of the Fishery Board for Scotland, to which 
he was appointed by the Crown in January 1896 

Thb opening meeting of the new session of the Institution of 
Electrical Engineers «ill he held on Thursday, Novemlxir to, 
when a paper will be read by Prof Silvanus P Thompson on 
“Rotatory Transformers." The annual dinner will take place 
in the Grand Hall of the Hfltel Cecil on Wetinesday, December 7. 

A DISPAlCH describing a series of attempts to climb Mount 
Sorata, or Illampu, in the Eastern cordillera of the Andes of 
Bohvia, has been sent to the Datly Chromctt by Sir Martin 
Conway. The highest point attained was well over 33,000 feet, 
and probably as much as 24,000 feet, but the summit was not 

Wb learn from Scitnct that the U.S. Fish Commissioner has 
presented to Cornell University a collection of fresh water and 
salt- water fishes, numbering between four and five hundred 
thousand specimens The collection, in so far as it consists of 
hving fishes, will be of great value not only to the xoological 
department, but also to the College of Forestry, m which a course 
in pisciculture and vencry is to be introduced It is understood 
that duplicates of (his collection are to be presented to other 
institutions. 

The existence of a number of species of iilk-spiniung worms 
in the Sewaliks and Himalayas, and the extensive use of silk 
a* a material for dress, make the question of sericulture in India 
a matter of great interest. The Pionttr Aiatl of October 7 
prints an account of three difieicnt sets of experiments in pro- 
gress during the current year in the North Western Provinces 
to establish silkworm rearing— one in the plains, another in the 
Dun Valley, and the third on the Himalayas. All wei# carried 
out unller different conditions of temperature, and all achieved 
a degree of success that is encouraging 

Ths Atlu$ututn announce* that Don Francisco Cocllo de 
Portugal, who occupied in Spain the foremost rank as a geo- 
grapher, has just died at Madrid at an adianced age He had 
originally embmoed the military career, and after having quitted 
the aimy in 1865 with the rank of colonel, be devoted himself 
chiefly to the sdenee of” geography, and published an exceUent 
'* Atbs of Spain and its Colonies,” which will now, of coonie, 
be out of date. He w«t president of the Geographical Society 
of Madrid, and frequently represented Spam as delegate at 
scientific congretse*. 

A cutfUPONDKN'C sends us a letter he has received from Bally- 
aithujC the Vale of Ovoca, County Wicklow, with reference 
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to a-ouriotis object obswvcd in the sky on Wedneaday «veiA|^‘ 
October 19, about six o’clock. The object vra* visible Ifli’W, 
south-west, 'and looked like a three-quarter moon. It.^fa* 
moving gnidually from south-east to north-west, and apiiWfitd' 
to the observer to go down behind the Cioghan 
mountain. It was of a golden colour, and was seen /Of,jWwr 
or five miiratea. The suggestion is made that the object a 
meteor, but it may have been merely an escaped baQo^w- 
Perhaps it was seen by other observers in Wftfklovi^ -or 
Wexford, who could give further particulars concerulng it 

Wb learn from the British Medical Journal that it has (teen 
determined to appoint a special commission, to consist office 
members, to conduct invesUgattons regarding plague in India. 
The specific duty of the commission will be to inquire into fbe 
origin of the various outbreaks of plague, and the manner in 
which the disease is spread. An o^ial statement also if 
required a* to the efficacy of the serum treatment and tbc pre- 
vention of plague by means of inoculation. So far at the nomin- 
ations to serve on this commission have been made public 
two Indian civilians, Messrs. J. R. Sewwett and A. Curoine, 
have already been appointed , but it is understood that three 
other members will nominated by the Secretary of State for 
India, to proceed from this country, of whom one will act aa 
chouman, while two will be experts. 

Particulars concerning the expedition which will leave 
England in the course of the next few days for the purpose of 
visiting the almost unexplored island of .Sokotra, situated about 
($0 miles east north-east of Cape Guardafui, are given in 
Tuesday’s Times The party will consist of Mr W. R Ogllvie 
Grant, of the department of loology in the British Museum f Dr. 
H. O. Forbes, the director of the Liverpool Museums ; and Mr. 
Cutmore, taxidermist attached to the latter institution. The 
Royal Society, the Royal Geographical Society, and the British 
.Vssocuition have provided part of the funds for the undertaking. 
The expedition will snil for Aden, proceeding thence to Sokotra 
by the Indian Marine guardship ElphinstonOf which, in com- 
pliance with a request made by the authorities of the BritiA 
Museum, has been kindly placed at the disposal of Mr Grant 
and Dr. Forbes for the purpose of conveying them to the island 
and back to Aden on the termination of their stay. The main 
object of the expedition is to investigate thoroughly the fauna of 
the place and make large and complete collections in eveiy 
branch of zoology. 


The space to be devoted to the various sections of the Paris 
Exposition of 1900 has been arranged by the Comnusdouer- 
General as follow* — 

Sii ft. 

Agricultural and food products 26,000 

Army and navy SiJOO 

Chemical industries . 5,160 

Education, insiruments, practical sciences, and 


Forestry, hunting and fisheries 
Healing apparatus 
Horticulture 

Machinery and electricity 
Manufactures 
Mines snd mining 
Textiles 

Transportation and civil engineermg 


- - , 4 ,Sf» 

(not yet knoiypt 
. 50,000 
. . 25,000 

- 7,700 

13,000 
. 20,000 


Total . . 163,430 

It u of great importance that those who are eng^^ i» 
archieological research should be properly trahoad ; fh«R^ tht 
British School « Athens fry supplying the necdiul bntiiiittg i* 
doing very valuable work, This was ih* text of dw retuifS# 
made by the Buhop of London at the annhat meeting ^ . 
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School, hdd 00 Thuraday Ust Refiimni; to the excavations at 
the prahistoac capstal of the island of Melos, discovered at 
PhjrUkopi, ihe director of the School, Mr. Hogarth, said that the 
Sd^l be^ to excavate it la 1896, little suspecting the great 
importance of thd site. It was proving a second Huuailik, an an* 
dlmurbed repository of the products of the primitive civilisation 
of the rfigcan from the ‘'Mycenaean ” age back to the Neohthic 
period. Much had been eaten away by the sea, but what was 
left was eqaal in extent to Tiryns. Mr Hogarth picked up the 
wdrk where Mr. Cecil Smith left k, and after deterimning the 
limits of the aty on south and east, and digging test trenches to 
obtain a relative chronology of the potsherds, in which the site 
was marvellously nch, proceeded to open out the great barrack, 
like structures on the north and west. Here were remains of 
three settlements, divided by layers of debris, the middle and 
lower ones being singularly well preserved. The best rooms 
were on the higher ground to the west. The blocks were 
divided by narrow lanes with covered drains down the centre 
The depth varied from seven metres to three metres In the 
two lower settlements was found a mass of pottery, and almost 
as many vessels, complete or little broken, as in a large 
cemetery. These covert the whole development of the potters’ 
art up to the Bne Mycenaean work Fabrics, shapes, and de- 
coration were in many cases new The most notable vase was 
pipe-shaped and decorated with four scantily-clad figures, bear- 
ing fish in either hand This was about the most interesting 
primitive A.gean vase in exutence In several rooms painted 
fresco was found, m one case white and gold lilies on a red 
ground ; in another a beautiful scene of the sea with flying fish 
and marine growths, and a man working a casting net. Of the 
primitive symbols now attracting so much attention on Cretan 
atones, &c., over fifty distinct examples were found scratched in 
clay before baking Many fine steatite vases, clay lamps (un- 
known previously on early sites), and other stone utensils and 
implements came to light There was a little bronxe and bone, 
but no gold or silver 

RBPKitKiNa to the collection of mollusca in the Madras 
Government Museum, Mr. Edgar Thurston slates, in his report 
for the year 1897-98, that a right-handed ehank shell ( Turbtntlla 
ra^), that IS, a chank shell with its spiral opening to the right, 
was acquired in the Madras bazaar for the small sum of Ks. 150 
A shell of this nature, found off the coast of Ceylon at Jaffna in 
1887, was sold for Rs. 700 Such a chank is said to have been 
sometimes priced at a lakh of rupees (Rs. 1,00,000) > and, 
writing m 1813, Milhum says ("Onental Ciommerce”) that a chank 
opening to the right hand is highly valued, and always sells for 
its weight in gold. Further, Baldoeus, wnting towards the close 
of the seventeenth century, narrates the legend that Garroude 
(Garuda) flew m all haste to Brahma, and brought to Krishna 
the chianko or kmk-horn twnsted to the tight. 

It has been suggested by several people that the recent 
wreck of the MoJkttaH on the Manacles Rocks was due to a 
local deviation of the compass of the ship. In a letter to the 
Tipus, Prof. A W. Rtlcker poiqts out that a disturbance of a 
mogmtude sufGcient to have caused the disaster is most im- 
piobsdile. He remarks . — •• During the magnetic survey of the 
United Kingdom, earned out by Dr Thorpe and myself, observ- 
ations were made at twelve places in Cornwall Of these Liiard 
Down, Porthaltow, and Falmouth ware the nearest to the scene 
of the disaster, and at oil of them the deviation of the com- 
poaa from the normal magnetic merkUan was extremely small. 
The Intgast disturbance of this kind which was observed in Corn- 
wall occurred at St. Levan, near the Land’s End, and only 
IsnotiBlid lo nteveii minutea of arc, or teia^lban two-teaths of a 
Urn laiyeat disturbance oflhe dipping needle was at 
^uBIoq, a^d was only fourteen minutes.” 
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Mr F. H. Glew. of 156 Clapham Road, rends us a photo- 
graph of an oseillatory electric discharge which was taken in 
daylight The photographic shutter was connected with a 
coherer and relay, so that the first component of the discharge 
operated the shutter and allowed an Image of the succeeding 
components of the discharge to be caught. Mr. Glew suggests 
that a similar arrangement might be employed for photographing 
hghtnmg in the day-time Mr. Glew also sends us a photograph 
of a flash of lightning taken with a vibrating lens From the 
multiple image produced, and the rale of vibration, he calculates 
that the total duration of the flash in question, which appears to 
have been of a triple compound nature, was one-nineteenth of a 
second, or less than one-half of a single vibration of the lens. 
He has also used a rotating photographic plate, but finds the 
vibrating lens to be more aatis&ctory 

Two papers on the circulation of the residual gaseous matter 
in Crookes’ tubes, read before the Physical Society by Mr A. 
A. C. Swinton, appear in the October number of the Phil- 
osophtcal Afa^attne The experiments described lead to the 
conclusion that "at very high exhaustions there exists a mole- 
cular or atomic stream from anode to kathode, which carnes a 
jmsitive charge and travels at considerable velocity outside of 
the opposite kathode-stream ” 

When the poles of an arbitrary plane are taken, with respect 
to the conics of a Steiner’s surface, it is known that another 
Steiner’s surface is obtained Prof Brambilla, wnting in the 
Heuduaitta of the Naples Aozdemy, iv 7, has extended the 
same property to the two non-ruled surfaces of the fourth 
order, one m four-dimensional and the other in five-dmen- 
sional space, which, when projected from one or two arbitrary 
centres on our space, produce Steiner’s surfaces. 

The phenomenon of equilibrium in mixtures of isomorphous 
substances has been studied by KUster since 1890 A further 
investigation, leading to somewhat different conclusions, is given 
by Signor Giuseppe Brum in the AiU det Ltnctt, vii 5, who 
finds that the curve of eongealment of a mixture deviates to a 
marked extent from the straight line obtained by KUster, and 
that serious objecuons can be raised against the latter’s views on 
the coefficient of distribution. Signor Brum, however, concludes 
that, in respect both of the variations m the temperature of 
eongealment and of the distribution of the solid and liquid 
phases, isomorphous mixtures always follow completely the 
general theory of Van t’ Hoff on solid solutions. 

A somewhat novel line of investigation, which bids fiiir to 
throw light on certain problems of petrology, has been taken up 
by Prof R. V Matteucci in connection with the last eruption 
of Vesuvius The method consists in artificially cooling portions 
of flowing lava, so as to partially or totally check the crystallisa- 
tion of the substances conlamed m their magma ; and in this 
way it appears possible to obtain informaUon as to the exact 
stages at which different minerals separate out from the first exit 
of the lava up to lU final consolidation. 

The coasts of Japan are peculiarly liable to incursions from 
spring tides, of which the one occurring on June 15, 1896, m 
the course of eighteen minutes swept away 9381 houses and 
6930 boats, killing 21,909 people and wounding 4398 To 
minimise the damage done to life and property by such inroads, 
protective forests have bein planted at various places along the 
littoral. Dr Seiroku Honda, Professor of Forestry in the 
Univeiaity of Tokyo, writing in the BulMtn of the Imperial 
University College of Agnculture, gives an interesting accounl 
of these protective forests, and advocates their further CEtennott 
to parU aa yet unprotected. The action of these fbreata it tbiee- 
fold: they check the force of the tidal wave t they ddqr lu 
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*dvuc«, giving more time for Mving the livei of inhabiUntt 
living behind the forest t and, lastly, they prevent houses and 
property from being washed away into the sea. Dr Honda 
gives a list of the trees which are best adapted for ihu purpose. — 
In the same number of the BulUtxn Dr. Diro Kitao, by the use 
of the equations of elasticity, has endeavoured to reduce the 
calculation of the shrinkage and swelling of wood to mathe* 
matical principles. 

The interpretation of death among the lower organisms is 
ably dealt with by Signor .Angelo Andres in the Xt$uluoHta 
M K. IsHMo Ltnihardo, f.xxi 13. The author, aAer pointing 
out the objections to Weismann’s views, starts with the con- 
ception that living organic matter does not in itself possess any 
reason for dying, and that, on the other hand, this reason 
pertains to single individuals , in other words, that living matter 
remains in itself immortal, and that only the modality of 
the individual dies An examination of the lowest forms 
of alga: leads Signor Andres to the conclusion that the first 
indications of true death occur in the Dialcmacex, in which the 
process of subdivision leads to a gradual diminution m the sixe 
of the frustules, as also in the Volvoanse, where the phenomenon 
of death is still more marked The cause of death, it would 
appear, is to be sought in the differentiation which, by the 
speaalisation of structure and function, leads to the perfectioning, 
both anatomically and physiologically, of different species. 

The Enginttrtng Magazine for September contains an 
article on the bacterial process of sewage purification, which is 
at the present time attracting a considerable amount of attention ; 
and IS under investigation by a Commission appointed by the 
Local Government Board. The punficauon of sewage is a 
process of destruction of the organic matter by means of bacteria, 
and finally of the bacteria themselves from inanition. These 
bacteria are divided into two classes — serobic, which require 
oxygen for their growth, and do their work best when sewage 
Is exposed to the air , and the anarrobic, which do not require 
oxygen for their growth, and do their work best in the dark. 
The former process of purihcation has been in use in this 
country for some years, having been first adopted by Mr. Bailey 
Denton in the system known as intermittent filtration through 
beds of earth The latter system is of more recent origin, and 
has only been prominently before the public since the septic 
system was adopted by Mr. Cameron, the Borough Surveyor at 
Exeter. Besides the works at Exeter, others are in operation at 
Sutton and Yeovil, all of which are described and illustrated in 
the article by Mr Rudolph Henng 

A SHOUT account of the various steps that have been taken 
in the acclimatisation of trout in South Africa is given by Mr 
J. D. F Cilchnst in his report of 1897 on the sea and inland 
fisheries of Cape Colony. So far back as 1884 Mr. Lachlan 
Maclean began the experiment of trout acclimatisation in the 
Colony by importing 10,000 ova ; and in spite of vanous 
difficulties and failures he proved lU practicability. His experl- 
menu showed that the rearing of trout from imported eggs was 
feasible, and it is due to his success that the rivers are now 
being gradually stocked with valuable fish. The Cape Govern- 
ment totfic up the subject in 1890, and about a year later a 
hundred thousavd trout ova were procured from Guildford, 
Surrey, a large number of which were hatched successfully. 
The worlt B(u since bees carried on by the Cape Agricultural 
Department, and has igidergone a steady progressive develop- 
ment. The trout turned into the rivers thrive exceedingly well, 
and many of them rdtaiii a large size. 

Among other matters mentioned in the Report of the Marine 
Biologut referred to in the foregoing note, are trawling experi- 
menu performed with a view to introduce new and improved 
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methods of fishing. It has been demonstrated that there is iat 
excellent trawHng ground rivalling the North Sea in productivs. 
ness, within esuy readi of Cape Town. A astisfisctoiy fcaturif 
of the work is the discovery that sOles occur abundantly on the. 
fishing grounds, and can be readily got by ftawling. As a 
scientific result of the experiments it may be mentioned that dx 
different kinds of flat fish, one of which is new to science, have 
been discovered The subject of temperatures, currents, Ac., 
of the sea in relation to the scientific side of fishing investigatioMS 
is being taken up ; and Mr. Gilchrut announces that arrange- 
ments have been made at about a dozen diflerent ptaces for 
physical observations of thu kind to be earned on. 

The latest number of Janus, a journal which is open to con- 
tributors from all parU of the world m divers tongues on subjects 
relating to the history of medicine and medical geograidiy, 
contains an interesting and well-wntten article on mediml 
archicology dealing with the significance of the plant Silphium 
and its therapeutic value amongst the ancients Dr Kronfeld 
of Vienna IS the writer, and he has illustrated his article by a 
reproduction of the well-known dish of Arkesilas, now in the 
"Cabinet des MAiailles” of the National Library in Paris. 
Graphic and very realistic scenes are depicted indicating the 
immense store set by the ancient Greeks upon this remarkable 
plant, whose habitat was located in Cyrene Its applications 
seem to have been as diverse as they were valuable, and amongst 
Its numerous uses we find it treasured ns furnishing the earliest 
and most delicate of vegetables, also spice, whilst its therapeutic 
reputation was almost as universal as that claimed for some of 
our modern nostrums by their inventors I Silphium has long 
since disippeared from Cyrene, but Falconer has found in the 
northern parts of Cashmere a plant which is regarded as being 
very closely allied to its historic predecessor 
The Geological Survey has just published a brief Supplement 
to the Memoir on the Geology of Flint, Mold, and Ruthin, by 
Mr. A Strahan This Supplement contains records of borings 
put down in the reclaimed portion of the estuary of the Dee ; 
and these are of importance as proving the presence of Upper 
Coal-measures, which do not appear at the surface and were 
not previously known to exist in Flintshire or West Cheshire. 
In this region the Middle Coal-measures are the productive 
strata, and the new information shows that the Upper Coal- 
measures may underlie much or all of the Cheshire Trials, and 
would consequently have to be penetrat d in winning the coal. 
The price of the Supplement is id 

In the Jaurnat ef Afglied Mierescopy (Bausch and Lomb) for 
August IS a desenption of the Histological Laboratory of the 
Harvard University at Washington, D.C 
We have received part 4 of vol xxv. of Engler’s Bataniseh* 
JahrbiUker, occupied chiefly by a continuation of Pfitxer’a 
review of the classification of Orcbideie, and the commence- 
ment of a systematic paper on the Monimiaceie by J. R. 
Perkins. 

We have received the Reports of the Botanical Exrdiaage 
Qub for 1896 and *897, both bearing the date 1898, the lattex 
edited by Mr. G Clandge Drnce. TTiey are both occujded by 
a record of new British localities, and by remarks on ** critical ** 
British species. The discovery is recced of a new Britislv 
sedge, Carex tkardorktaa 

In the Rttme GMrale des Seienets for September, M. L, 
Mangin has a short article on the sexuality of Ftnig), in' 
which he shows the remarkable advance that has bekn made 
during recent yean in the discovery of sexual organs In varfoh* 
classes of Fungi. Especial r^erence is made to the fdsMUtffief 
of Harper On the Asoomyeetes, of Dangeard on the siaa’daSE 
of Fun^, of Sappin-Troufly on the Uredineie, and of IWbrtd 
on the LaboulbMiaceK. 
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Tn/MffM/of Rojr»l MicroKopickl Society for October 
oOAtain*» continiUktiM of Mr. 'F. W. Miilett’s report on the 
recent Fontiiiinlfera of the Malay Archipelago collected by Mr. 
A. Datraik), and the usual surntnai^ of current researches in 
sootcgy, botany, and microscopy. Among the tatter is an 
abstract of Mr, Lewis Wright’s Important paper on microscopic 
imagta and visioD. 

Th* BMagisckts CtntralblcUt continues its useful summaries 
of recent researches in vegetable biology and physiology In 
the numbers for September 15 and October i are contributions 
by Dr. R. Keller on the nyctitropic movements of leaves ; 
on the mechanical action of rain on plants ; on the flexibility 
of axial organs, and their capacity for resisting strain , on the 
comparative intensity of assimilation in plants in the Tropics 
and in Central Europe ; and on the freezing of plants 

Tint Naiurmssenscka/tluhe Wothmsthrift for October 1 
contains an interesting paper by F. Schlechert, being a report 
of observations on several points of vegetable physiology He 
finds that the highest temperature in the interior of a stem 
(12 cm. depth from the surface) occurs about midnight, the 
lowest between noon and 3 p m While the chief factor 
which governs the temperature of the interior of a tree is the 
temperature of the surrounding air (about twelve hours earlier). 
It IS also affected by the temperature of the soil, b> that of the 
ascending current of water, and by the degree to which the 
twigs are exposed to direct sunlight. 

Thx papers read at the third annual congress of the South- 
Eastern Union of Scientific Societies, held at Croydon in June, 
are printed in the A'lpert and Transaettans just published by 
Messrs. Taylor and Francis. Among the subjects of the papers 
are . The place of geology m education , entomology as a 
scientific pursuit ; the nature of the soil in relation to the 
distribution of plants and animals ; natural gas in Sussex ; 
photography in relation to science , ideals for natural history 
societies, and how to attain them ; and the folk-lore of amulets 
and charms. The volume thus contains information of interest 
and value to the members of all natural hutory societies. 

FAom the United States we have received the following official 
publications Principal Poisonous Plants of the United 
States,” by V. K Chesnut (U S. Department of Agriculture 
BnlUtim No. ao) ; a very useful publication, but the illustra- 
tions to which might be improved ; we should hardly have 
recognised two of the imported European weeds, Solannm 
nigrum and Centum maculatum. Sixth Report on Kansas 
weeds {BuBeitn No 30, Expenmeni Station of the Kansas 
State Agricnltural College, Manhattan) ; in this, and in other 
similar American publications, we note the introduction of the 
practice of noting graphically, by small maps, the distribution of 
the various species throughout the difierent Sutes. 

Thirs is an interesting paper in the Anurtcan Naturalist 
for September on some European museums, especially from a 
geologiGal and mineialogical point of view, by Mr. E. O 
Hovey The small " Roemer Museum at the quaint mediaeval 
city of Hildesbeim, near Hanover, is especialty commended. 
Those visUed by the writer in Russia presented no particular 
features of interest, the value of the magnificent collection of 
mineials in the Impenal Mining Institute at St. Petersburg 
bring, greatly maned by a Aiulty arrangement. Brief accounts 
are a£tp giv^ of the Natural History Museum at Berlin ; the 
Unive^y Museum at Naples { the Museum of Natural History 
at the Univerilty of Geneva s the ooUection of minerals at the 
Jardbidas Phihtcs, and the splendid collection of the tcoit des 
Mii^as IMsf the Museum of Prsetical Geology In Jermyn 
Stm^Laridfut, and the collection at the Britirii Museum 1 and 
thh' WoridersAd^ Museum, Cambridge. 
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Mr. W. S Blatchliy, Sute Geologist of Indiana, has 
issued his report (occupying 1197 pages) on the work accom- 
plished by the department of geology and natural resources 
dunng the year 1897 A large proportion of the energies of 
the department were employed during that year in collecting 
data for a detailed report on the coal area of the State, shortly 
to be published. The present report includes [npers of 
economic impcrlance relating to petroleum, stone and clay 
resources of the State, the reports of the chiefs of the divisions 
pertaining to mines, natural gas and illuminating oils, and a 
long descriptive illustrated catalogue (666 pp.), by Mr A W. 
Butter, on the birds which have been observed within the State 
of Indiana, with an account of their habita 
A SECOND English edition of Prof von Meyer’s well known 
“ History of Chemistry from the Earliest Times to the Present 
Day” has just been published by Messrs. Macmillan and Co , 
Ltd The first English edition, translated from the original 
German edition by Dr. George McGowan, appeared in 1891. 
Dr. McGowan is alike responsible for the present volume, 
which IS translated from the second German edition, with 
numerbus additions and alterationa It is unnecessary to refer 
here to the value of the work, or to add to the account of it 
given in our review of the English version (Nature, vol xliv 
p 289) It is sufficient to say that m the second edition, 
published in 1895, Prof von Meyer made use of all the 
additional sources of information on subjects of historical 
chemistry which had become available since the original work 
was written “Among these,” Dr MefJowan remarks, "are 
the Berzelius Liebig and the Liebig Wohler / et/ers, the Letters 
and Jeternals of Schcele, Priestley’s Tetters, and the auto- 
biographical fragment which Liebig left behind him In 
addition, there are the recently published and valuable his 
torical researches of Berthclot on the chemistry of the early 
Middle Ages, and the writings of lAdenburg, Schorlemmer, 
Thorpe, Grimaux, and others on the development of chemistry 
within certain definite periods, or on the life and work of 
particular chemists ” These additions add to the value of what 
has always been a volume of great interest to students of 
chemistry, and we do not doubt that the new edition will be 
even more successful than the former one 
The additions to the Zoological Society’s Gardens during the 
post week include a Siamang {Hylobates syndactylus) from 
Sumatra, a Thick necked Terrapin {Bella crassiteihs), a Siamese 
Terrapin (Damonia subin/uga), a Burmese Tortoise ( Testude 
elengata) from Siam, an Amboma Box Tortoise (Cyclemmys 
ambotneasts) from Borneo, presented by Mr Stanley S. 
Flower ; a Negro Tamarin {Midas Ursulas) from Guiana, pre- 
sented by Mr E F Brooker ; a Macaque Monkey {Macatus 
cynemelgus) from India, presented by Miss Abchurch ; a Pig- 
tailed Monkey {Macatus nemestiinus) from the Fas! Indies, 
presented by Mr R O Bell; a Common Paradoxure 
{Paraelexurus tiiger) from India, presented by Mr. H. A. 
Cottrell , two Capybaras {Hydretharus cafybara) from 
South America, presented by Mr Basil J Freeland ; a short- 
winged Weaver-bird {Hyphanteruts brackyptera) from South 
Africa, presented by Miss Alice Heale i an Emu {Drommus 
nova hellandta) from Australia, presented by Sir Cuthbert 
Peek, Bart. ) a Suncate {Surttata tetradaetyla) from South 
Africa, presented by Miss Peek , two Starred Tortoises ( Testude 
elegant) from India, presented by Mr. J. Freeman, a Smooth- 
beaded Capuchin {Cebut monackut) from Southeast Brazil, a 
RaMiit-eared Bandicoot {,Peragak lagetis) from Western Aut- 
tndia, a Vulpine Phalai^r {Tlrickesaurus vulpeeu/a) from 
Afist^ia, deporited ; six Mate Swans {Cygnut eler) froos 
Hollasd, purchased J two Roty-Caced Love-birds {Agapemit 
restkellet), bred in the Menagerie. 
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OUR ASTRONOMICAL COLUMN, 

Aswonomical Occurrencbs in Novembb* i— 


Sh. 17m. I 
(r 


I 6h. ora. Occupation of 103 Taun 


Mars 3° 41' N, of the moon, 
rues at 9h. and visible afterwards through 
t the night in Cancer. Diameter of the 
planet 9" •6. 

15, Mars Illuramated portion of disc s: o 90a 

15. Jupiter becomes visible os a morning star Polar 

diameter a8" 8 

1 5 Meteoric shower from Leo in the early morning 
hours. (Radiant 149° + 23“.) 

16. yh. Vesta 10' N of the moon 

17. loh iim Minimum of Algrd (B Persei). 

20. 7h Minimum of Algol (/3 Persei) 

22 7h 9m to8h. 13m Occultation of 19 Piscium 

(mag. 5 2) by the moon 

23-24. Meteoric shower from Biela’s comet (Radiant 
25” + 43°-) 

23 I2h Uranus in conjunction with the sun 

28 I4h 7m to I5h 6m Occultation of 103 Taun 
(mag S 5) by the moon 

29. Ilh 19m to Ilh 4gm. Occultation of the star 
DM + 24°, 1033 (mag 6 o) by the /boon. 


Comet Brooks —A telegram from Kiel, dated October 21, 
informs us that at 7h Geneva time, on October 20, Brooks 
found a comet in position R A r4h 32m 8^ and Decl t-6o°26' 
It was moving in a south easterly direction, and was described 
as “ bright ” A later telegram, dated October 22, gives the 
position of the comet from an observation made at Pola on 
October 21, at l6h. 485m Pola mean time, this was 
RA I5h 4m 12s and Decl +57^50'. 

The comet was thus situated in the constellation of Draco, and 
moving to the south of the star ti Dracoms 


The Large Sun-spot, — In this column for September 8 
we firew attention to the large spot that had a few days pre- 
viously made its apiiearance on the eastern limb of the sun, and 
remarked that “ the spot will be well worth watching during 
the remaining period of its visibility, especially as many years 
may perhaps elapse before observers arc favoured with another 
spot of similar size ” 

At the present time there is another great spot, larger, per- 
haps, than the one referred to above, which is now brautimlly 
visible near the centre of the solar disc This very compact 
group, which is not situated very far from the solar equator, is 
composed of two large umbrse surrounded by rather irregular 
shaped penumbr,e, with several small spots scattered around 
them. Another smaller spot is also following the large one 

It will be well for observers to look out for an aurora and 
magnetic storm when the spot passes the central meridian, as 
was the case when the spot, previously referred to, was in the 
same position on September 9 last. 


The Harvard Astrophysicai Conkekknck —It was on 
the occasion of the dedication of the Verkes Observatory that 
the Americans held their first astrophysical conference So 
great was the success of this, their first trial, that it was expected 
that more would be held in after years hor this we had not 
long to wait, and we have now before us a full account of the 
conference recently held at Harvard, the oldest observatory 
devoted to astrophysical research, contributed to Sitenee 
(October 7) from the pen of Trof. M B Snyder. There could 
have been no more appropriate place of meeting in America for 
the second conference than that of the Harvard College Observ- 
atory, for Prof. E. C Pickenng’s vast organisation of work m 
all modern branches of astronomy is second to none 

The conference was presided over alternately by Prot J R. 
Eastman, of the United States Naval Observatory, and Prof. 
Hale, of the Yerkfs Observatory, and the meetings were not 
only held on August 18, 19 and 20, but were earned over to a 
series of adjourned meetings held during the course of the 
subsequent week. 

The papers read were very numerous, and dealt with alt 
kinds of astrophysical work. The work carried on at Harvard 
formed, perhaM, the chief item in the programme Some of the 
papers dealt with wteie as follows — 

xaProf George Comstock, on “ Some investtgatloos relating to 
eenith telescope latitudes " ; Dr. Harold Jacoby, on “ Photo. 
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gratihic researches near the pole oL Hrt Wtavens*' > Mrs, 
Fleming, on “ Stars of the mh4vpe in tihr MaMIanie cRwds,” 
which establishes another ctmmction between these objenta and 
"■-e Milky Way . * > . 

Prof, Solon Bailey prindhted a paper on “ Variable stars In 
clusters," which Is a subject most interesting in the light of 
recent investigations 

We notice that general plans for observing the total eclipse of 
the sun on May 28, 1900, were briefly discussed, and acomwttee 
ippomted to consider the work of organisation. 

Another important question brought up at the conference 
the creation of a permanent astronomical and astrophysical 
society This proposal was formally accepted, and a committee, 
consisting of Profs. Hale, Comstock, PiCKcring, Newcomb and 
Morley, w as appointed to consider the orgamiation. 


TNE KNIGHT-DARWJN LAW^ 


'T'HE law under the above title is known to botanists through 
-*■ H Muller (“BefruchtungderBlumen,” Eng. trans.,p 4), 
who says that Andrew Knight “laid down the law that m no 
plant does self fertilisation occur for an unlimited number of 
generations " This he Ctdl's Knight's Law, and later, in sub- 
stantially the same fonti, ft becomes the Knight-Darwin Law 
For the statement of Knight’s Law the reader is referred to that 
author's celebrated paper ‘‘ An account of some experiments 
on the fecundation of vegetables" (Phil. Trans , 17^). The 
words, however, do not occur in Knight’s paper, and I imagine 
that Mullet got them from Charles Darwin’s paper on the 
fertilisation of jiapilionaceous flowers, where occurs the passage 
(Gardentr'i Chrontclf, 1858) “ Andrew Knight many years ago 
pro()ounded the doctrine that no plant self- fertilises itself for a 
jserpetuity of generations.” ’ The words arc not given m inverted 
commas, and! strongly suspect that, with a singular lapse of hts 
usual accuracy, my father was merely giving his own interpret 
ation of the conclusion which seemed to flow from Knight's 
expressions when taken with the whole of the context For in 
the “Effects of Cross- and Self fertilisation," 1876, p. 7, he 
quotes Knight's actual words After referring to Sprengel, he 
goes on ‘ * Andrew Knight saw the truth much more clearly, for 
he remarks * Nature intended that a sexual intercourse should 


take place between neighbouring plants of the same species ’ . . ” 
and again “ ‘ Nature has something more us view than that its 
own proper males should fecundate each blossom.’ " Here we 
have simply the general statement that hermaphrodite flowers are 
not necessarily self fertilised , a statement of fundamental import- 
ance in floral bioloOT If the positise statement that " no plant 
self fertilises itself for a iierpetuity of generations ” is to be found 
elsewhere in Knight’s writings, I think Darwin would have 

In the “ Origin of Si>ecies ” (edition i , p. 96) ho refers to 
Knight in the following words " Nevertheless I am strongly 
inclined to believe that with all hermaphrodites two individuals, 
either occasionally or habitually, concur for the reproduction of 
their kind. This view, I may add, was first suggested by 
Andrew Knight ” 

Lastly, in 1868 (“ Variation of Animals and PlaaU," u 
p 175), after speaking of his own liypothesis, “that it is a law 
of nature that organic beings shall not fertilise themselves fur 
perpetuity,” he adds “This law was first plainly hinted at in 
*799, with respect to plants, by Andrew Knight " If he had 
known any positive expressions— going beyond the nature of a 
hint— in Knight's writings, would he not have quoted them ? 
It seems, therefore, that, as far as Knight is concerned, the iR" 
should be a general statement of the tendency to cross-jertilisatlon 
of hermaphrodites, and not the positive statement quoted by 
Muller 

When we pass from Knight’s share in the law to Charles 
Darwin’s— there are difficulties in fixing on the most authentic 
wording of the law. The earlie*t form is that ocewtring in thi 
“Omm of Species" (ed 1. p. 97) 

“ 'These facts alone incline me to believe that it is ii general 
law of nature (utterly ignorant though we be of riM'tnean 
ing of the law) that no organic being self-ferhtises itsrAf for an 
eternity of generations ; but that a cross with another iAdlridua' 


ips at very long intervaU— JwdwpcsniM^ 
n of the “ Origin," 1878, Is# ,taial«fi tl 
1 the omission of the 
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i){BOMnt tiwwi^we b« ^ . hw," vid with the addition of a 

rtferenoe to U* owa*«pe rii » l B il, j.«. to thme on cross- 
fe^isation. .i% 

This U the most strongly wotdM l^nn of the Law, and 
one which it generally ado^e4^^Bht> Mortly after the public- 
ation of the “ Origin,” 1 «. fat i86a, the Law took a vaguer 
form in the “ Fettiliiiuion of Oretuds” (ed. 1 , 186a, p. 359), 
where he wrote ■ " Nature thus tells us, in the most emphatic 
manner, that she abhors perpetual self-fertilisation ” This form 
of die Law is adopted m the “Effects of Cross- and Self- 
fertilisation ” (p 8), where he writes . “If the word perpetual 
had been omitted, the aphorism would have been false. As it 
stands, I believe that It is true, though perhaps rather too 
strongly expressed.” 

The ajfihotism is clearly not a literal statement of fact, and 
in dcscrining it as “true,” he probably meant that perpetual 
self-fertilisation is very strongly and very generally guarded 
against in nature. For he well knew that “some few plants 
seem to be invariably self-fertilised ” (“ Cross- and Self Fertilis 
ation,” p ^ With regard to these cases he makes the just 
remark t “TTiese exceptions need not make us doubt the truth 
of the above rule, any more than the existence of some few 
plants which produce flowers, and yet; never set seed, should 
make us doubt that flowers are adabtM for the production of 
seed and the propagation of the specus.” ■ 

It is only fair to add that this argument also occurs in the 
“ Variation of Ammals and Plants under Domestication ” (vol ii 
p 91, 1868), and was therefore of considerably earlier date than 
his book on “ Cross- and Self-Fertilisation ” (1876) 

To sum up 

(1) If the expression, Knight-Darwin Law, is to continue in 
use. It ought to oe applied to a statement on which Knight and 
Darwin .are undoubtedly agreed, te that "nature intended 
that a sexual intercourse should take place between neighbouring 
plants of the same species.” 

But the name of Knight-Darwin Law is now firmly associated 
with the positive statement “ that no orgamc being fertilises 
itself for an eternity of generations,” and it would be useless to 
suggest a new nomenclature. 

(X) If we are to take a Darwinian version of the Law, it seems 
to me fairer to take the form, “nature abhors perpetual self- 
fertilisation,” which my father adhered to in his later books 
An example of what seems to me the misuse of the Knight 
Darwin Ijiw occurs in my friend Mr Willis’ excellent book, 
“ Flowering Plants and P^snu”(vol 1 p 46) "In Myrme- 
codia, &c., Burck has found crossing absolutely prevented, the 
flowers never opening Hence the Kmght Darwin hypothesis 
must be abandoned.” If the abandonment of the hypothesis 
means the recognition of cases of apparently continuous self- 
fertilisation, the abandonment was mode in 1868 by Darwin 
himself, as I have already shown But Willis’ abandonment 
seems to me part of an irapbed contenuon that Charles Darwin’s 
generalisations are no longer a sufficient basis for floral 
Otology. He seems Co think that if the Knight-Darwin Law is 
not true, the fundamental principles underlying the study of ihe 
mechanism of flowers must be sought elsewhere than m Charles 
Darwin’s works. In this point of new I think he is mistaken 
The attitude of the earlier writers towards the problem of 
cross-fertilisation seems, if I may venture to say so, to be else- 
where rather hastily treated by Willis (/nr. a/ , p as)- Take 
the following passage - “The advantages of cross-fertilisation 
arc often great, and frequently enormous, and as at the first 
glance they appear to be obtoiiled at little or no cost, we are 
inclitted to e^ect this method of propagation to prove almost 
umvetMl. The earlier workers at jnis subject m fact set out 
with the idea that cross-fertilisation was, so to speak, the 
primary object of a flower’s existence, whilst self- fertilisation 
was actually harmful” Almost the whole of this seems to me 
to be unintentionally misleading. 

That all “earlier workers” did not consider cross-ferblisation 
the primary ol^ect of a flower’s existence, is shown by the 
fbllowiim passage from “Cross- and Self-Fertilisation,” p. 3: 
“We Should always keep fa» mind the obvious fact that the 
prodMcdon of seed is the Ohkf end of the act of fertilisation , 
and that tfais end can be gained by hermaphrodite plants with 
incomparably greater certainty by telf.fertulsation than by the 
anioit of the iSipial e|eraenU belonging ‘to two distinct flowers. 

‘ gkiNVi rirideUfingin i%6 (“ Cross- and Self-Ferulisaiion,” p. 8) 

S own tTMimm <n the question in the “ Feitilisatkm of 
Oa^in says : “ I should have added the seif- | 
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he species, 

. , . . Is of pt 

— iportance,” WUlit, therefore, seems to me completely wrong 
if he includes Charles Darwin among the earlier who considered 
cross-fertilisation the pnmatv object of a flower’s existence 

Nor, I think, 11 self-fertilisation over treated by Darwin as 
positively harmful, though perpetual self fertilisation is so treated 
SeU-fertilisation is constantly and correctly considered as less 
advanti^-eous than cross-fertilisation— and in this sense (always 
bearing in mind the paramount importance of fertilisation of 
some sort) it may be said that self fertilisation is relatively 
harmful 

Whatever may be the case with other naturalists, Darwin was 
certainly not inclined to expect cross fertilisation to prove almost 
universal Speaking of orchids, he says (“Fertilisation of 
Orchids,” ed 1 p 359) “ Considering that the anther always 

stands close behind or above the stigma, self fertilisation would 
have been an incomparably safer process than the transportal of 
the pollen from flower to flower. It is an astonishing Tact that 
self-fertilisation should not have been an habitual occurrence ” 
He saw clearly that plants pay a price for being so constructed 
that cross fertilisation is possible , in fact, he saw that the 
evolution of the flower is ine result of a gain and loss account 
between the advantage of cross fertilisation and the risks and 
injunes consequent on the flower being open instead of closed, 
and therefore chasmogamic instead of cleistogamic And 
this 18 in all essentials the theory which Willis ("Flowering 
Plants and hems," p 46) gives as Macleod’s, and proposes as 
a basis for floral biology, when the Knight Dorwm Law has 
been abandoned, and II. Muller's theory also given up I am 
not able to read Macleod in the original Dutch, but it 
would appear from Willis’s paper m Siteiue Progress, 
1895, that Macleod’s contribution to the subject is full of valu- 
able matter, but the essence of his theory (as given by Willis) 
seems to roe to contain nothing with which my lather was not 
familiar What I object tu is the tendency to condense Charles 
Darwin’s contribution towards floral biology to a Knight- 
Darwin Law, and then, when the abbreviated statement does 
not explain everything, to abandon — not so much the law — hut 
the general point of view which can only be gathered from 
Darwin’s books as a whole 

The fact 18 that some modern biologist uses the Knight- 
Darwin I-aw 111 an inverted way, 1 e m a manner the reverse 
of Charles Darwin’s way of using it. It was not to him a basis 
fur the investigation of floral structures, but a generalisation 
extracted from that subiett to serve as a foundation for the study 
of wider questions, such as the origin of sexualit y This is clearly 
shown in a passage from the first edition of the “ Fertilisation 
of Orchids,'’ where, after enunciating nature’s abhorrence of 
perpetual self fertilisation, Darwin goes on (“Fertilisation of 
Orchids,” 1862, p 359). “This conclusion seems to be of 
higli importance, and perhaps justifies the lengthy details given 
in this volume For may we not further infer as probable 
that some unknown great good is derived from the umon of 
individuals which have been kept distinct for many generations ” 
H Muller, perhaps, understood my father’s use of the Law 
ivhen be said (" Fertilisation of Flowers,” p 22) that the 
Knight-Darwm I-aw is not necessary for the elucidation “of 
the forms of flowers ” But he would hardly have said os much 
of Knight’s statement, that hermaphrodite flowers are adapted 
for intercrossing — which is the very foundation of the science of 
floral mechanism, 

I now pass on to another writer — Knuth — who, m his useful 
“ Blulenbiologie,” seems also to be open to cnticism in his 
treatment of the Knight Darwin Law In^ speaking of 11 
Mullet’s great work, he says (" Blutenbiologic,” vol 1 
p. 25): “The laws of Kmght, Darwin, Hildebrand, Delpmo 
gave no explanation of the numerous cases of efficacious self- 
lertibsation, nor of cleistogamy. ” Here Knuth does not seem 
to remember the conditions of thought under which the Knight 
Daiwin.Law came into existence. As Loew (“ Emfiihrung in 
die Blutenbiolocie,” p 143) has well said, self fertilisation was 
formerly assumed to be the rule m hermaphrodite plants. In calling 
attention to the existence and importance of cross-fertilisation 
in hermaphrodites, Kmght and Darwin assumed the existence of 
self-fertilitation. From the point of view of floral Inology the 
important thing was the reco^ition of cross fertilisation, and 
the law in which, unfortunat^, this conclusion has been ^- 
tMgled need not “ explain ” the (acts which the framers of the 
law assumed to be a part of common knowledge. With regard 
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to citiitogkmy, in itt orainaiy sente it u clenr that there it no 
contradiction between the Knight-Darwin Law and the fiuits, 
at Loew has clearly pointed out (“ EinfUhrung,’’ p. 144). 

After the pastas quoted above, Knuth goet on 1 “In the 
place of the one smed law of the above-named naturalists (of 
which the general truth remains unproven) Muller set up a law, 
proved directly by Darwin's experiments and indirectly by the 
reproductive arrangements of plants in general, but especially 
by those of flowenng plants. The law, namely, that 'when 
the offspring of cross-fertilisation come into serious conflict in 


t confess that this law is to me unsatisfactory. We ask our- 
selves “ when IS the struggle between cross- and self bred off- 
spring > absent ? ” Clearly when ail the offspring are of one 
kind, % t all cross-bred or all self bred m a dioecious plant 
where all offspnng are cross bred, there is no question of self- 
fertilisation In a plant with purely clelstogamic flowers, all 
oApnng would be necessanly self-bred, and the law would 
imply that cleistogamic perpetuation may suffice The law, 
therefore, amounts to this that self fertilisation will suffice only 
when it is unavoidable This is as much as to say that any 
form of fertilisation is better than none It is best to neglect 
this form of Muller’s hypothesis, and to seek his meaning in his 
simpler and brosuier statements. In summing up his discussion 
m the “ Histoncal Introduction,” he says (“Utilisation of 
Flowers,” p 23) “There is a good foundation, therefore, for 
the demand that the explanation of floral mechanisms shall rest 
only on the sufficient and demonstrable assumption that cross 
fertilisation yields more vigorous offspring than self-fertiluation ” 
We have therefore ax the chief points in Miiller's theory 
(i) Fertilisation at any price. 

(3) The increased vigour of cross bred offspring. 

Let us consider these more fully, and first for the conclusion 
that self-fertilisation is better than no fertilisation. This is a 
proposition which Mtiller has insisted on in the most mterestion 
and instructive way, but it surely is not very novel m principle * 
In a passage already quoted, Darwin reviewing, in 1876, his 
work of 1863 (“Cross- and Seif Fertilisation,” p. 8), says . 
“ I should have added the self-evident proposition that the pro- 
pagation of the species, whether by self-fertilisation or by cross- 
fertiluation . u of paramount importance Hermann Muller 
has done excellent service by insisting repeatedly on this latter 
point ” No one had a higher respect than my father for 
Midler's work, and he had no disrespectful intention in 
describing MiiIleFs contribution to the theory as self evident 
The interesting point is that these views did not strike him as 
or^nal, because they had already occurred to himself. 

'That Muller based the explanation of floral mechanism on the 
experimental results of cross fertilisation cannot be considered 
as a new departure. I should have imagined it to be notorious 
that this was Charles Darwin's view, if it were not that we find 
Knuth and others descnbing Muller's theory (in which 
the essential thing) as a great law of nature 

In a letter (“Life and Letters,” iii p 391) to the late 
Asa Gray (September 10, probably l8d6), Charles Darwin wrote . 
“ I have seen the young seedlings from the crossed seed exactly 
twice as tall as the seedlings from the self fertilised seed . . 
If I can esublish this fact in some fifty cases . I think 
it will be very important, for then we shall positively know why 
the structure of every flower permits, or favours, or necessitates 
ah occasional cross with a distinct individual ” 

It seems to me that Charles Darwin's generalisations in regard 
to flowers may be summed up thus • — 

(i) First comes what he called the self-evident proposition that 
fertilisation of some sort is of paramount importance. This is 
of the nature of an axiom 

(3) Then comes the direct observation that the vast majority 
of ifFntn are open. From this fact alone we should be justified 
in crmcluding that there is some advantaM m cross- as compared 
to seff-fertilisatioo, which advantage makes it worth while ft 


•trtd and ttlf-irtd to denote the ofleprinf of croaa- 
00 .we thns avokl the •Uahtly obecnre phrases cross- 
crullstid teedtloRi which occnr in Dane's books, 
a iiAihin( to suafest that H. HOIlw's work does 
t b new and vamabb ' ' * - 
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innumerable adaptations for pollen-transpoilt suggest agd 
strengthen the same conelusiM. But this is, properly speid^, 
only an elaboration of the fact that flowers ate open. 

(3) Direct experiment demonstrates the nature of this 
surmised advantage of cross-fertiUsntion over sdf-fertlliiation. 

As already pointed out, the Kni^t-Darwin Law in Its usual 
rm, i.tf. no plant is self-fertilised ad infinihtm, or in its 
sproved form—" Nature abhors perpetual self-fertitlsadoo is 
generalisation drawn from observations on structure kod 
"'nments on crossing, the value of which in Darwin's opinion 
rather its applicability to the problem of sex in a wide 
;, than its use as a basis for understanding the mechanienw 
of flowers. 

The point which seems to me important in the history of the 
subject, IS that the above generalisations, which are in substance 
to be found in Darwin's works, are stilt the foundation -stones 
of floral biology, and would stand as firmly if the Knight-Darwin 
Law had never been formulated. For the naturalist who takes 
a wider field, and studies the origin of sex and the action Oi 
changed conditions, the existence or non-existence of perpetual 
self fertilisation must always be an important question ; but the 
law in which its non-existence is formulated, is not a fundamental 
canon of floral biology Francis Dakwin 


BOTANY AT THE BRITISH ASSOCIATION. 
‘T'HE subject of alternation of generations in plants played a 
* prominent part in the work of the Botanical Section. The 


Halle, 

contribute imporrant papers on this subject, and these were 
followed by a general discussion on the problems of alternation. 
Mr Lang gave an excellent summary and critical review of our 
present knowledge concerning alternations of generations in the 
Archqtomatx The recent work of this investigator on some 
stnking cases of deviation from the normal life-history of ferns, 
must be ranked among the most important contributions germane 
to this subject which have appeared in recent years. In con- 
cluding his account of some of the main CsMfors in alternation, 
the author suggested three snbsidiaiy q^uei^ons as worthy of 
attention— the probable line of descent in archegoniate plants, 
the bearing of the cytulogical Atote qpi the question, and the 
significance to be attached to aposa^’end apogamy. 

Prof. Klebs’ paper dealt with the eltemstion of generations 
in the Thallophyta, a subject which he was particularly well 
fitted to discuss from a critical standpoint. After taking a 
general survey of the various divisions of the Thallophyts, 
Prof Klebs referred more especially to certid^ cases which have 
a more direct beanng on the question of ^ first appearance 
of a regular alternation of generations. Tne nujority of the 
AI^ and Fungi have two or more kinds of propagation, each of 
which necessarily depends upon definite external conditions. 
According to the condiUons the different kinds of propagation 
may appear on the same or on different individuals, inde 
pendently or in any succession The fertUiied ovum in sexual 
forms does not differ essentially on germination from another 
propagative cell In none of these cases is there any reason 
for speaking of an alternation of generations. In conchision, 
the author briefly referred to the possible connecting links 
between the Algee and Archegomatie Sir Edward Fry, Dr 
Scott, Profs Marshall Ward and Marcus Hartog took part in 
the discussion which followed the two contributions by Mr. Lang 
and Prof. Klebs. 

Another importi 

a semi-popular lecture by Dr 1 , .. 

mechanism of plants. The lecturer gave a clear and interesting 
summary of the progress of experimemal work on the nbenosnena 
of gaseous exchange between a green plant and the aMdium 
m which it grows, concluding with an account of some recent 
investigations which have not yet |«ett published. 

Alga and The Comiirit^M on Fertilisatioa in the 

Phmopbycese reported very satisfactory progrot to the <«• 
searches on the Fucaceae and Dk^mtacasa. Mr, Uoyd 
Wniiami, of Bangor, whoae reseatchea have canM 
under the auspices of the Committee, ffitve'IWptc^int bf 
important work on the reproduction of 
Dtdytta, an annual brown seaweed, gf^naM duHak 
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wpawr and bcjtiot to htva its reproductive cells in July. The 
tetfMsoret are produced thiouefaout the season, but the sexual 
celts Mio« a remartcable periodicity. The author described the 
ArtiHSatlon of the oosi«eres by the motile antherosoids, and 
expressed the opinion that there are strong reasons for 


ptof PhiUips, of Bangor, contributed a juper on the 
form of the Motoplasmic body in certain Flondea- In 
Ctrtmium rubrum and other species a strong strand of 
protoplasm runs along the axial cells from pit to pit In Dasya 
ttcetma, the branches of limited growth run out into pointed 
uncorticated filamenu, the cells of which are large. Across the 
vacuole of these cells running from pit to pit occurs a thread of 
protoplasm much more delicate than the corresponding structure 
in Ceramium. In CalltthamHion byssorJes, threads of proto* 
plasm, which exhibit incessant movement, radiate from 
cushion lying over the pit and end blindly on the vacuole b 
these phenomena point to the great physiological importance of 
the plt'Communication between cell and cell 

Prof Errera, of Brussels, communicated the results of 
recent work on the structure of the yeast cell ; his investigations 
led him to the following conclusions ( 1 ) a relatively large 
nuclear body exists m each adult cell 1 (2) young cells contain 
such body , at a later stage the old nuclear body divides, one 
Its two daughters wanders through the narrow connecting 
channel into the young cell i (3) alter the division is complete, 
the two cells are kept together by a mucilaginous neck shaped 
pedicel } (a) carbohydrates are stored up in yeast in the 
form of glycogen, which accumulates or disappears from 
the vaeuolei very rapidly, according to conditions of nutrition 
and growth 

Mr. Harold Wager also presented a communication on the 
same su%ect ; he referred to the existence of a deeply stainabic 
body, regard^ by most observers as a nucleus, and of a vacuole 
ID close contact with the nucleus During the division of a cell 
a portion of the nucleus and of the vacuole passes into the 
daughter-cell. Mr. Wager pointed out certain errors in the 
work of Hieronymus; and expressed the opinion that the 
** nucleus ” of tli« yeast possibly represents an early stage m 
the development r£ the vegetable nucleus , it might be fitly desig- 
nated a proto-maeus. Wager also gave an account of his 


Mt^tena virtdu. Theibaurial was obtaiocd from a filtcr-bed 
at Keighley. Mr Wager Siras able to follow in detail the methods 
of spore and sygospore formation ; he noted the interesting fact 
that the male cell ts Uiger, and possesses a larger nucleus than 
the female cell 

Prof. Marshal^^iWard gave an account of a new potato disease 
which appears to be fairly common, but has hitherto usually 
been confounded with the disease caused by Phytofhthora The 
— of the disease was dealt with, and the author referred 


pathology 

toeertMn 


In 'external symptoms which enable a practised eye to 
_ ish diseased plants from those suffering from the attacks 
of Pkyttfktkara An interesting feature of the disease 


t^ fungal hyphoe appear to prepare the way for the entrance of 
bacteria and other organisms into the tissues of the host-plant 
The same author contributed a second paper, m which he 
desenbed the action of Pmuilhum os a wood-destroying fungus 

Mr. Trow, of Cardiff, gave an account of the cytok^ and 
reproduction of AcMya amtrieana var tambriea He de 
aeribed the nuclear division in the oogonium and anthendium ; 
also the occurrence of fertilisation os in SaproUgnta mixta and 
S, dichna, 

Mr. Ellis, of Cambridge, contributed a note on a method of 
obtaining material for illustrating smut in buley. 

PtttriaepkyUt and Gymnasperms (Recent and Fossil). — Mr. 
Lang announced the discovery sd the prothallus of Lycopodwm 
ekmitum, A few prothaili were found wholly imbedded in the 
peaty soil underlying a patch of moss ; three of them bore young 
]^ta, and a number o^,.^HghtW older plants, the prothaili of 
which had disappeared^ were found in the same spot. The 
eepdialU, which present a general resemblance to those of 
lye^olbHm annotinum, vtt of considerable size, completely 
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sexual organs are borne on the upper surface , both antheridia 
and orch^onla may be present at the Mme time 

Dr Scott gave a short account of some of his recent work on 
the anatomy of Coal-nicasure plants ; the most important of his 
contributions was a description of the structure of a new form 
of the genua MeduUosa from the Ixiwer Coal measures of I>anca- 
shire This extinct type of Pabsoroic plants has not hitherto 
been recorded from a Bntish locality, and has not previously 
been found in rocks of Ixiwer Coal-measure age. The material 
on which the descnption was founded was obtained by Mr 
Lomax, and the excellent setnons, of which micro-photographs 
were shown on the screen, were prepared by this able worker. 
Dr Scott showed that the type of structure represented by the 
Lancashire MeduUosa is that of a polystelic Meteranpum which 
liote Myeloxylon petioles The same author exhibited photo- 
graphs of an unusually fine specimen of the Hsionial branch o. 
a Ijptdodendron, allied to 1 fuUginosum, recently discovered 
by Mr Lomax Other contributions by Dr Scott dealt with an 
English example of the interesting Palaeoroic fern Batryoptens, 
and with a remarkably fine example of Zygoptert% from the 
Williamson Collections of Coat measure plants in the Britishs 
Museum. 

Mr A C Seward described the external features, internal 
structure and geological history of the Malayan fern Maionta 
The anatomical investigation was founded on some material re- 
ceived through the kindness of Mr Shelford, of the Sarawak 
Museum. The stem of Matonta pectmata is characterised by 
an arrangement of vascular tissue which appears to be unique 
among recent ferns , there are two annular steles, and occasion- 
al!) also an axial strand of xylem and phloem traversing the 
creeping rhizome The genus Malonia has usually been re- 
garded as a type apart, and the anatomical characters emphasise 
the isolated position of the genus The two living species of 
Matonta arc no doubt the survivors of a tribe of ferns widely 
distributed during the Kheetic and Jurassic periods 

Mr C E fones, of Liverpool, contributed a paper on the 
anatomy of the stem of certain species of Lycopodium , his 
communication was of the nature of a preliminary note on the 
subject of the general anatomical investigation of Lycopodtum,. 
on which he is at present engaged 

Mr Pearson, of Cambridge, described the apogeolropic roots 
of the Australian Cycad Rowenta speetaitlts , he drew attention 
to the occurrence of colonies of Ana 6 <cna in the intercellular 
spaces of the cortex 

Fkysiology and Natural History — Prof Errera discussed the 
theoreucal calculation of an osmotic optimum Recent re- 
searches made by Dr F Van Rysselberghe, of Brussels, have 
shown that vegetable cells generally answer an osmotti stimulus 
by an appropriate osmotic reaction, and that the relation be- 
tween stimulus and reaction follows, within wide limits, the 
•Maw of Weber ” Hence results the possibility of predicting 
the existence and value of an osmotic optimum. The same 
author also contributed a note on the unit to be adopted for 
osmotic measurements. 

Mr Francis Darwin read a paper of special interest on the 
Knight Darwin Law. (This paper is printed in full in another 
part of the present number ) ’ 

Prof Reynolds Green gave an account of some results which 
he had obtained confirmatory of Buchner’s work on the enzyme 
of the yeast plant Prof Green found that if the yeast ox- 
penmented on is in a state of active fermentation, the alcohol- 
producing enzyme can be procured as Buchner has stated He 
desenbed the method of investigalion adopted, and concluded 
by staung that the rnyzme obtained from yeast agrees in an 
important respect with other enyzme 

Prof C. de Candolle, of Geneva, gave the results of a com- 
prehensive comparative study of peltate leaves, with spiecial 
reference to the number of spMies possessing such nrrans, theis 
distnbtttion among the various natural orders, and their mode 
of growth. 

Mr. Burkill, of Kew, dealt with changes in the sex of 
wiilowa In the genus Sahx flowers of both sexes are oc- 
casionally present in the same catkin, and the sexual orrana are 
sometimes found to be intermediate in structure Mween 
stamens and carpels. Mr. Burkill gave the results of his ex- 
amination of an extensive series of specimens and published 
recordL 

Mr. S. T Dunn contriboted some notes on the origin o( 
railway-bank vegetation. 



634 


NAt&RE 


[October 27, 

I ' 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Speaking u chairin«n of a meeting of the Auociated 
Societies of Edinburgh University on Tu^ay, Mr Balfour ex- 
prewkcd his views on examinations as follows; — I think the 
time IS not very far back when the idea was prevalent that after 
all a University was little more than an examination machine 
for stamping a certain number of students with a hall-mark, in 
dicating that they had satisfied a certain number of examiners, 
and that they possessed a certain amount of knowledge on a 
certain amount of subjects. But that idea belongs to the past, 
and everybody who realises how the University machinery may 
do the work of higher education in the country has long re- 
cognised that the University to be at lU best must not be an ex- 
amining University merely or particularly, but what is wanted 
IS a teaching University I ao not wish to overstate the case 
against examinations I have always insisted that they are a 
necessity They are evils, necessary evils, evils which no skill 
on the part of the examiner, no dexterity on the part of those 
responsible for University organisation, could wholly remove. 
That an examination may be a good teat of intellectual capacity 
I cannot deny when I remember the numbers of eminent men 
who in after life have been in the very first rank of scientific and 
philosophical investigators, or in the very front tank as men of 
letters, and who were all so distinguished in examination But 
while they were reading for examination they were occupied in 
considering not what was the sort of truth, not what was the 
best melh^ of advancing the special study in which they were 
engaged, and so increasing the science of the world. Not at all 
They were occupied to a large amount with an immense variety 
of xubiects, different altogether and at the same time ready for 
immediate ase— the last thing a practical man ever does The 
senous i.ian puls out of his head that which is not necessary 
and IS, indeim, superfluous He focusses his mind upon the 
work imniediately before him, and, though no doubt he may see 
to the right or to the lelf more collateral subjects which have a 
bearing upon the mam question, he certainly is never in the 
position of the unhappy victim of examination, who is going over 
in his head, before entering the room, all the various problems 
It IS necessary to have at his finger ends tf he ts to satisfy the 
gentleman who is examining him. 

Sir W. H White delivered an address on engineering 
education at the Institution of lunior Engineers on Friday bust 
In the course of his remarks he said he was constantly asked 
what course of training he would recommend for youths in- 
tended to become engineers. His advice had always been the 
same, and it was based on personal experience and extensive 
observation. Practical training in the workshop, factory, 
ship-yard, or other engineeniig establishment was, he con- 
sidered, best begun when a lad was fresh from school “ Rough 
ing It” then came easy, observation was quick, while thefacirity 
for acquiring handicrafts and manual dexterity was greatest 
Familiarity with the habits and modes of thought of workmen 
was readily gained also, and was a valuable acquisition During 
this penod of practical training it was must desirable that 
scholastic knowledge should be miflntAined or extended. If this 
programme were canled out, a young man finished his practical 
course without loss of educational knowledge ) and if he bad the 
means and the capacity, he was well prerared for entry into a 
technical college at an age which permitted him to obtain the full 
benefit of theoretical training and laboratory work With 
ability and energy commensurate to the task, a student thus 
prepared, and bringing with him considerable practical ex- 
jierience, ought to reap the greatest advantage from the higher 
course of study, and to be ready for actual work when it was 
conujleted. His observauon and experience as student and 
professor convinced him that many youths entered techracal 
colleges who, from want of preliminary education or of ability, 
coulo never hope to benefit much, if at all It would be a 
kindness in such cases if entry were guarded by such preliminary 
tests and inquiries as would prevent waste of time, and permit 
other and more suitable training to be undergone. Perhaps the 
ideal system of trauiuift was that which permitted an engineering 
pupil to continue his RholasUc training side by side with the 
preliminary practical Experience, as the medical student atlardied 
to a hospitu did. Selected men, having proved their capacity, 
could then' proceed to a course of higher technical training 
withoHBfsing all contact with practical work. The latter con- 
dit|d|af$nld be met by arranging suitable intervals when 
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studeilts would suspend their studies of theory and go out to the 
scenes of engineering operatioas, where they could cotapnre the 
lessons learnt in the study and laboratory with actual proeedtm 
in carrying on work. 

We are glad to tee that an attempt it being made to co> 
ordinate the educational Institutions in Bristol, aitd so prevent 
the present overlapping of work and oonflict of interests. M a 
recent meeting of the Technical Instruction Committee of the 
County Borough Council the following resolution waa adopted i 
“That the governors of the Bristol University College, the 
governors of the Merchant Venturers’ Technical College, and 
the Bristol School Board, be requested to send three represenf.- 
atives each to meet a sub-committee of the Technical Instructioa 
Committee, fur the purpose of taking into consideration the 
needs and resources of the city as a whole, with a view ot 
combining all parties in one comprehensive plan for the supply- 
ing of such technical instruction as the circumsUnces of BrlMol 
require ” 

Siienct reports the following gifts to educattonal institutions 
in the United States . — The will of the late Colonel Joseph M. 
Bennett, who during his life time had made generous gifts to 
the University of Pennsylvania, leaves to the University property 
valued at 400,000 dollars The money is to be usM for the 
higher education of women. — A sum of money, said to be 
158,000 dollars, has been given by friends of Barnard College to 
pay the entire indebtedness of the College due to its removal to 
the new site adjacent to Columbw University.— A donor, whose 
name is withheld, has given Wellesley College an astronomical 
observatory and a telescope, said to be of large size — Vassar 
College receives 10,000 dollars bj the will of the late Adolf Sntro, 
of San F ranctico The same College has been given tooo dollars 
by Senator Coleman, of Michigan, the income to be used to 
imtchase books and instruments for the astronomical observ- 
atory.— The annual report of President Low to the Trustees of 
Columbia College states that during the year the University 
received 346,409 dollars for permanent endowment and 43,909 
dollars for current uses 

The Athtmtum states that the Joint Committee of the bodies 
concerned in seconder) education, which includes representatives 
of the universities and the administrative authorities, has been 
summoned to meet on November 5, when the Government 
Education Bills will be taken into consideration. It seems 
probable, from what has taken place during the recess, that the 
constituent bodies will not deem it advisable to urge the 
Government to immediate legislation on the subject of local 
authoimes 


SCIENTIFIC SERIALS. 

Ameruan Journal of Settntt, October. — The compressibility 
of colloids, with applications to the jelly theory of the ether, by 
C Barus. Various colloids were compressed in capillary tubes 
with iiiercur}' terminals A solution of gelatine or albumen in 
water was found to haie a low compressibility, and a solution 
of india-rubber in ether was taken as a type of a highly com- 
pressible colloid When the colloid was compress^ by the 
mercury, the meniscus would occasionally give way, and a 
droplet of mercury be projected through the substance of the 
colloid to a distance of I a cm or more This has an interest 
ing appbcation to the problem of the motion of material bodies 
(hrougn a solid ether The mechanism of this motion is not 
yet explained, but there is probably a temporary liquefaction of 
the colloid in front, and a subsequent solidification behind the 
moving body — Eohan origin of loess, by C R. Keyes 
The amount of dust brought up out of the Mississippi valley 
into St Louis is about one-hundredth mch m a day when the 
wind blows An open book placed in a protected nook waa 
after a few hours of wind so covered with dust that the print 
could not be distinguished. Probably the rate of deposition of 
the Mississippi loess is one-tenth of an inch per annum. Being 
spongy and absorbent, the loess nttains rootstare in the dry 
season, and gives rise to a luxuriant vegetation.- Detection of 
sulphides, luTphatesjSulphitei, and thiosulphates in the ptesence 
of each other, by P. E Browning and E, Howe. To about 
O’l gr of the substance dissolved m id cc. of vettatr add an 
alkali to slight alkaline reaction. Add sine acatg^in dmiobt 
excess, and Alter. The precipitate mi^ betem SHe^on 
' acidifying, in the vtual mannee. To the tttrau aceifeeeid 
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in lUght «teen, and ^mriunv chloride, end filter through u double 
filter. To die filttete add iodine unul the solution taW on 
a permanent; yellow tinge, and then bleach with stannous chloride. 
A precipitate indicates the sulphite. Filter, add bromide water 
in fiiiot excess to the filtrate, bleaching again with stannous 
Chloride. A precipitate on adding bromine indicates a thio- 
sulphate on^aily present. — The origin and significance of 
spines, by C E. Beecher (concluded^ Spinosc forms were 
simpie and inornate dunng their young stages, and were all 
derived from non-spinose ancestors. Spines represent an 
extreme of superficial difierentiation which may become fixed in 
ontogeny. Spinosity represents a limit to morphological and 
plnsiological variation. After attaining the limit of spine 
dinerentiation, spinose organisms have no descendants, and out 
of spinosi types no new types are developed 
The following are the titles of the more important papers in 
systematic and geographical botany contained in the Journal 
oj Botany for August-October —Two new genera of Com- 
posiue, Pstdnotruhia and Adenogouium, from Africa, by W P 
Hiem ; the Mosses of Cheshire, by J A. Wheldon ; a new 
genus of Encace* from Angola, Ftcalhoa, by W P Hiern , 
critical notes on some species of Cerasttum, by F N Williams , 
new spades of Crassula, by S Schonland and E O Baker , 
the Flowering Plants of Novaya Zemlya, by Colonel II W 
Feilden. — Mr. W Whitwell establishes the occurrence of 
Bettychium matrx<artafohum, and of its subspecies (or distinct 
species) lanctelatum, as British plants In their Notes 


SOCIETIES AND ACADEMIES. 

Manchester 

Litarary and Philosophical Society, October 4 — J 
Cosmo Melvill, President, in the chair —The President referred 
to the loM sustained by the Society through the deaths of Mr 
H M. Ormerod, Dr K M. Pankhurst, Dr James Rhodes, and 
Mr John Wright, ordinary members , and of Prof Ferdinand 
Cohn, Lord Playfair, and Mr, Osbert Salvin, F R S , honorary 
members —Mr H W Freston exhibited a male specimen of 
Astana phaltrata, an extremely rare species of spider which by 
itseff represents the wnus Asagena, whose nearest congener is 
the genus Sieatoda The present individual is the only male 
that has been found, at all events in recent years The habitat 
of this species has hitherto been unknown, but it would seem 
now that It is a simple Thendlon snare in grass amongst rucks 
The most striking features of the genus are a denticulated edge 
to the cephalothorax, and a denticulated socket in the front of 
the abdomen, forming a stndulatmg apparatus which would 
produce a squeaking noise when rubbed against the rough hinder 
edge of the thorax — Mr John Butterworth read a paper on the 
structure of some fragmentary specimens of a new Psarontus, 
which he concluded to be the roots of Helerangium ttltotdcs 
The special feature of these roots was the presence of a distinct 
secondary thickening, which is unknown in the other species of 
Psarontus —In a second paper, Mr. Butterworth dealt with the 
presence of a leaf-sheath surrounding the nodes of some of the 
Calamites of the Lancashire Coal-measures Such a sheath has 
not been described before from British Calamites 
Paris. 

Academy of Science*, October 17,— M. van Tieghem m 
the chair.— On an old alloy, by M. Bcrthelot The alloy con 
tains copper, lead, and snMil quantities of tm and zinc The 
oxidation has taken ])lace in such a manner, that removal of 
the external coating of rust showk an tmparently reddish metal 
uademeath, probably cuprous oxide. From Its external appear- 
ance the metal might have been taken for pure copper. — Physio- 
logical researches on the contraction of the spUncUr ant, by 
MM. S. Arloing and Edouard Chantre. Experimental results 
eoiafirming the conclusions arrived at in a previous paper with 
regard to the existence of a number of sensitive fibres in the 
two kymmettical nerves of the sphincter.— On the resultant of 
two equations, by M. P Gordan —On di/ferential muadons of 
the second order with fixed critical points, by M ftinlevA— 
Op the variation of dielectiie constants with temperature, by 
MM. H. Pellat and P. Saoerdote, Measurements were carried j 
piu with paraffin Mid ebonite at temperatum vaiylng between 
Ji; and 33I. The dielecttk constant of pandfin diminishes 
Hfe of teaperature, that of ebopife^ on the other hands | 
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increasing on warming,— On the duration of emission of 
Rontgen rays, by M Henn Morize The rays from a Crookes’ 
tube were allowed to fall through a narrow sin upon a photo- 
graphic plate, the latter beme rapidly rotated at a constant 
known lelocity. The effect of rotation would be to widen the 
photographic image of the slit if the time of emission were 
appreciable. The results obtained were in general agreement 
with those of M Colordeau, several images of the silt being 
formed, separated by equal intervals for each discharge in the 
primary in the coil, corresponding to successive discharges in 
the tulie The average duration of total emission was about 
one thousandth of a sei ond On a new action undergone by 
light in traversing certain metallic vapours in a magnetic field, 
by MM D Macalusn and O. M. Corbino. A ray of polarised 
sunlight IS passed through a sodium flame placed in an intense 
magnetic field, then successively through a second nicol and a 
cylindrical lens, is then received on a concave Rowland grating, 
and the second diffraction spectrum observed through a micro- 
iiieler eye piece Under these conditions, on completing the 
circuit roumt the electromagnet parallel, bands appear on each 
side of the two D lines, which arc displaced on rotating the 
analyser, the axis of each ray following the direction of the 
current A lithium flame exhibits similar phenomena, but 
not so well marked as with sodium — On a new hydrated 
chromium oxide, by H G Bauge The new hydrate, 
which has the composition Cr,04,3H,0, is obtained by the 
action ot boiling water upon the carbonate in the absence 
of air - Action of sodammonium upon arsenic, by M C 
Hugot The single product of the reaction is AsNa, — 
Researches on double iodides and borates, by M H Allaire, 
A mixture of a borate and a metal is heated m iodine vapour 
The double salts obtained in this way were of the type 
6RO 8BO,RI„ where R = Mg, Zn, Cd, Mn. Ni, Co, or Fe — 
On the solubility of camphor, by MM C Istrati and A 
Zaharia Camphor is appreciably soluble in water, the camphor 
in solution affecting the density, and having a perceptible rota- 
tion The solubility is much greater in aqueous hydrochloric 
acid, a chlorhydrin perhaps being formed The solubility m the 
latter case ap^ars to dimmish with rise of temperature - Re- 
searches on incandescent lamps charged with an explosive mix- 
ture of methane and air, by MM II Couriot and J Meunicr 
The glowing filament of an incandescent lamp was allowed to 
come m contact with an explosive mixture of marsh gas with 
air, under varying conditions In no case did an explosion 
take place.— On the transformation of fat by direct oxidation, 
by M Hanriot, hat, treatei with ozonised oxygen, gamed 
considerably in weight j in one case as much as 23 per cent 
No reducing substance appeared to lie formed, tests for sugar, 
starch, cellulose, formic and oxalic acids giving uniformly 
negative results The products of the oxidation appear to lie 
chiefly fatty acids —On the cause of the spiral structure of ihe 
roots of certain Chonopodiacece, by M Georges Fron The 
asymmetrical structure, which gives the fibrovascul.ar bundles in 
a transverse section the appearance of a double spiral, Is caused 
by the mechanical compression of the cotyledons in the radicle 
—On Btfpharopoda Jaursana. by M E L Bouvier —Anatomy 
and physiological functions of the arborescent organs or aquatic 
lungs of some Holothuria by \1 L. Bordas These orgins 
appear to have numerous functions, as they are concerned 111 
breathing, moving, m excretion, and in the production of 
numerous ama:bocys(s — The peginatic and grannlitic lodes of 
Ihe rock masses inconiaot with the granite ofAnige, by M A 
I-acroix —On the circulation of water m the Rhone glacier, by 
M. F, A horel Fluorescin was introduced at vanous points, 
and the limes which elapsed before its appearance in the mam 
torrent noted The velocities found were of the same order as 
those for the free stream, whence the conclusion is drawn that 
in the interior of the glacier the water circulates without stopping 
in basins, reservoirs, or lakes, and hence there is no sub-glacial 
lake under the Rhdne glacier —Results obtained m an expert 
menul balloon ascent on August 23, by MM G Ilermite and 
G Besan<,on The curves obtained from the self registering 
^ro-Lberroograph were unusually good the greatest _ height 
registered b«ng 7300 metres, with a corresponding minimum 
temperature of - 60“ C 

New South Walks. 

LInnean Society, August 31 —Mr E G W Palmer in 
the chair. — Contributions to-A knowledge of the fauna of British 
New Guinea. No, 1. Communiciited by T Steel. This com- 
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GuiiM*, l-r** R*V H P S«l|lle»dc« The oi^ form new 

Kienee li » abake described ^ Mr J Dragw OK^Ibjr $* 
DtmdnJapMis scUtHcktrt Mr T Whftelegce notes the oconr 
rence of a sbnnf Paiatnum afinit, not pre^ously recorded for 
MeW Guinee. AmonM the lixsrdi Gtkyra octattua, Gymnf^ 
dactyhu pelagt ui end LepidmltKlyhu Higuhrtt ere recorded 
epperently for the first time from New Goinea, by Mr A H S 
Luces while severe! other species, including the interesting 
form UomoUpida tngi sht, described in 1890 by De Vii ere now 
recorded for the second lime —New genere and species of fishes 
by T Douglas Ogilby In this paper there are desnibed as new 
a xlphiodontid two species of siiurids a genus of plotosids two 
plenronectids and a small Ash, the position of which is un 
certain.— On the Echinoderm fauna of New Zealand by H 
Farquhar The Echinoderm fauna of New Zealand as at 
present known comprises two Crmoids, sixteen Ophinroids 
twenty eight Asteroids twenty three Elchinoids and twenty one 
Holothuruuis total ninety species. It is not homogeneous 
nevertheless it contains a large number of peculiar forma which 
give It a strongly distinct character of its own lu affinities are 
strongest with that of Australia Omitting doubtful and deep 
water forms fifty eight per cent of the known species are 
endemic thirty su per cent occur in Australia ana only six 
per cent have been found elsewhere and not in Australia. — 
Notes on the subfamily Brachy thna with descriptions of new 
species Part v by W W Froggatt — Descriptions of six new 
species of Mollusca by John Brazier — A contribution to a 
knowledge of the Arachnidan fauna of New Guinea by W J 
Rainbow In this papier sixty eight spiecies are enumerated 
and of these fourteen are described as new The most inter 
.esting specimen of the colleclion u a species of the family 
Avicularidse for the reception of which a now genus Antrochares 


Royal Academy of Sciencea September 24 —Prof Van 
de Sande Bakhuyeen in the chair — Prof Bakhuis Roozeboom 
communicated the results of a theoretical inquiry into (i) the 
phenomena occurring during the congealation of a mixture of two 
substances when during the process mixed ciysuls ex 
clusively are formed wh ch may either be eont nuousfy mlxable 
or not so and (3) the changes which the solid mixture may 
undergo when the two components on further cooling are 
transformed into other stable modifications. — Prof Ilaga com 
dnumcated that the phenomena of maxima and minima of 
brightness as a consequence of an opitical delusion mentioned 
tw himself on behalf of Dr Wind at the meeting in May were 
already known and descnbed by E Mach in the Wtentr Bertchu 
ir Awh Ed 51 54 and 57 
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Case, with Stam) complete, £ 45 . 


L. CASELLA, 

147 Holbopn Bars, London, E.C. 

1 elegniphie Addrevs “ Ks. utelieon, L.mlon ' Irlephone Hollwrn 105, 

RMN. 

H ESISTANCES, STANDARD a Workshop, a. »v.wv amdi 
GALVANOMETERS, Direct Rcadinq a reflsctino 
RHEOSTATS, SCALES & SHUNTS, KEYS. 
electrometers, condensers Standard cells 
TESTING-SETS A MEASURING INSTRUMENTS 
PAUL'S ANIMATOGRAPHES A FILMS. 
ANIMATED PHOTOGRAPH CAMERAS 
ARC LAM PS. PAUL a HANn-nto, r.n proimtion . rHorooR.PNv 
OPTICAL LANTERNS A ACCESSORIES 
PHYSICAL APPARATUS .0 . .no p....-ch 

f Qalvanometerg (I'anPs I’aiciu) 
AYRTON-MATHER | Electrostatic Voltmeters, 40 to 5500 volts. 
I, Electromagnetic Voltmeters. 

IlluAtrAted CATALOGUES free on application 


Eaceptlonal manufacturing FacUitlee Inventlone Worked 
large Stock. -rN, prompt ffeliTcry 

K. UP. Patti, M.I.E.E 44, Hatton Garden, LONDON, E.C. 
Panafatlaiti ol ftltthtt & lastranunU. 

Factories i ii4-»A Great Saffron Hill and 36. Leather Lane 
TCLtonaMe. ••CaueeaTt ” Contractor to Mar ^cc A Ithmlraltt) 
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SOCIETY FOR PROMOTING CHRISTIAN KNOWLEOGE. 


’TWO HUNDRED YEARS the History of 

>he S P C K , >f\g3 i8g3 ThK Vohlnie Rives a f iirl> full ALCDinit uf 
Ihe c,jrcumstan(,es in whiLh ihe S.mici> nni^in iteil, in«l of ilie vinous 
works carnrd on h> ii throughout ihc uurld ro rhe picsciitcli^ I he 
inform ition i out lined m the Volume is dr iwn in die m un tnuu the 
Sot letj s NtimUf Hooks, and the m-iirrnl ibiis ffic irtt d fiiniishe', per 
h ips, T more complete UKiunt nf (. Imrch lift trul work during ilic list 
iwu LLiUnries iliniLtmld he had fiom my otlur Mmu < H\ the Hi v 
\V' OS^RN ALLkV, M A ,imd the Rev 1* I ) W\ 1 ► t f 1 K1 

atKi stii er il Illustr.Uions llu(.kr^im h» irtjs j.ij (..f ^ 

HISTORICAL CHURCH ATLAS Ulus- 

traiing the H'siorj of Kavteru and Western C hnsiemhmi uriul the 

day Hy FDMUND Mi( I (’KK M \ Lnntiming 18 ( «>loiired 
"Maps, besides some =io Skrith Maps in the lesl I»tni> 4 I 0 , i loth 
Vioards, leuher hack, ihr 

‘ IkAh the read(.rs of ui< irnt Ctluri.h history -^nd of modi .111 iiussmn iry 
lemrds will find abundant matcrtlU ui il for then i^sisi uu e t/«ir iian 

this atlas — 

THE ANCIENT MSSREW TRADITION 

inusTKlTH) HYIHH M(lN 1 '><KSrH iKtiMM 

the Modern Sihool of Old KstnHlnd (.nfii^wn lt> I>r JRM/ 
HOMMU. Professor of Semilic m lire Viuvosun of 

'Muuiih I r III 1 lied fr> m the l»ermn» hr KF>M(.»NI> McCll’RF*, 
\ and I hONAKU CROSS* F With Mtrp 1 irge Post I'm, 
'backrant boards, e,s 

Vnder the weight ol r>r *ir*mmel s iumulitiv'’C esidewcc the liic t 
fortress of the ‘ Higher Cntuism’ will hisc to he pYorrrpify rvn u lUd or 
surrendered at discretion The hook has been idmirabFv framlited h\ Mr 
Mi Clure and his I uadjuior —2' ‘ ' 


o iidiallv commend the work a 


le moderti si hiH>l of Old Pest iirfenf n 




THE ROMANCE OF SCIENCE, 

The MACHINERY of the UNIVERSE, 

Meclnnicnl (omcptious of Plnsnil 1‘heiinmeiM H> A h 
DOLHHAR, A H , A M , M F . Ph l» Professor uf Plijsj.s md 
\siri>nom>, luft Oillej,e Miss Small pi>st Svo mill several 

THe'"sPLAs’h'’6f a drop By Prof 

WOKTHINC.ION With numerous liii,,ruiis Post Svo. cloth 

OUR "secret friends and foes 

H> PFRCV F\KAI)A\ FkXNkIVM) Phi) H s. {londun;, 
F Rs l‘ur<l Fdiiioii, Rcsisctl uul Fnlirgcd Pjsi cloth 

COLOUR. By Captain Abney, F R.S. 

With iituneious I)i igi uns Post hvo cloth boatds, h.f 

COAL. By Prof R. Meldola. With 

eS'"" 

M\KSH\ll VV\K1> Wuhiu 

TIME and TIDE a Romance of the Moon. 

Third F^dition, Revised Hv Sir KOHI kl s HM 1 1 1 D I K s , 

Roy il Xstr'iioiiKT ol Ireland lliustriitcd Post 8\o, cloth Imirds, 

THE STORY of a TINDER-BOX. By the 

IitcCIlVRIFS MIVMOTT TIDY MHM^. ILS With 

numerous llhisir iiions f’oxt C\ u, ' l<>th ho irds, .s 

the birth and GROWTH of WORLDS. 

\ I rrlui,. bj I’tof (.KhtN, \l A , 1 K S I’„ 1 SvL., b,.,riU, w 

SOAP BUBBLES and the FORCES which 

SPI N N ING "‘tOPs“’ ' The‘"ope'’ratives’ Lec- 

jw‘'V''l''l-'K'Kv', Vrr7'iV's<',*''l* k''s'* w“I' m'mcr'"irni?Kraitn^ 


lONDON NOKlIlL’MinKI INU \M NUV, CIIARIM. CROSS, W C . 43(^»UHN \lCTORI\ bTKLLT, t C. , 
URK.IITON I2<) NORTH STRI 1 I 


THE CERES SYSTEM. 

There is no airangement so simple for keeping 
coirespondence, dc 

iPapeis can he arranged in a moment either 
alphabetically or according to subjects, and there 
,is no mechanism to bother one or get out of oidei 

The 

Cheapest File m 
the Market. 

Six times the 
capacity of any ; 

binding File, 
and one place to 
refer to i 
instead of six. j 


In Wtiod, coitred cloth Size 17" ^ izj" lo'high Capicii), I 
1 ,800 rape r« I’nce, w ith set of Alphaliel ( iiiules and 2 HlanU'', 
12s. 6d. Rxlra BlanUs for willing own headings, 2s. ix-r do' 
7^,1/ other vai ietie\ and ttzn 0/ Ho\ Files, lahinets, II rifin' | 
'lahtts. Standing Desks, . st> L.\planatoi y I'amphht, 
Dost J'ree I 

THE CERES DEP6t, 1 

16 BROOK STREET (Hond street Corner', LONDON. W , 



IL'Sl IT HI ISIII I), Midniin Svo, RiicUiam, Jli 

SHORT STALKS: 

JiECOXl) SFR/h's 

Comprisingf Trips in Somaliland, Sinai, 
The Eastern Desert of Eg-ypt, Crete, 

The Carpathian Mountains, and Daghestan. 

H\ 1 DWARl) NORl H liL'MUX 

With Sn I'vge IUuslralllln^ Mid 2 Majis 


London LDW \RI) SI \M OKI), 2ii nd 27 Cnckspur Street, 
Charing C ross, S W’ 


lust I'ublishcd, '00, I'rice I2i 

OUTLINES OF DESCRIPTIVE PSYCHOLOGY. 

A Text Hook of Mental Snenre ror (^ollt-jip^ ind Norinal 
VhttoK 

Bv GEORGE TF-JIJMBULL LADD, 

l'r< kssor of rhiIos<»i)hy in Y .\li^ L iintrsil) 

London L<JN(iMANS, t.RLlN, iV CO 

ON NEW PAPYRUS-FRAGMENTS FROM THE ASHMOLEAN 
MUSEUM AT OXFORD. 

By Rev JOHN P MAHAFFY, D.D 

Uting the Tiiinsaitson' nC the Rnjiil Irish Vcadeniy, VoUiinc 
\\\I , I'arl \I With two doulili -izc I'lalis Price Three 
Shillings net 

London WILLIAMS S. NOKO \T1 , 14 Henrietta St , \V (J. 
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WATKINS & DONCASTER, 

ftArUftAU878, AND AtANUFAOJUftEftS OF ENTOMOLOOtCALAND OThEN 
aCIENTlFlO APPUANCea AND CABfNEJa 
PlftiD Ring Neu, wire or canc, including Stick, ti yi ,9t td Fold 

ing 3/ ad Fockot Boxe«, 6</ , 9^/ , , 11 Zinc relaiting 

Itoxet, 9a . If , 11 6</ , 1/ Store Boxes^ ai 6</ , 41 ,51 ,6f Setting Board*, 


to «f 9d per quire Insect Caie*, a« ad to iir Forceps forremovlng 
Insects, If , ai , aj td per pair Cabinet Cork, 7 by ji, 11 , la ^ per 
dor Nested Willow chip Boxes, 4 dot id —Our new Label 1 1st of mulsh 
Micro lepidopiera, with English and Latin names, xa 6d Improved Pocket 
Pupa Digger in leather sheath, If Taxidermists Companion, contain 
ng most necessary implements for skinning, lOf 6d , Scalpels, with ebon) 
handles, if W , I'ine Pointed Scissors, af per pair , Egg Drills td , 3d , 
If , Brass Blowpipe^ 4<f , 6^ A lar^e stock of British, European, and 
Exotic Lepid^tera. Coleoptera, arnl Birds' Eggs —Entomological Pins ol 
every kind — Benxoline and Oil Lanterns for sugaring, &c (new mod 
improved pattern), ai 6d and <>r each 

A I ARGE STOCK OK INSECTS AND BIRDS* EGGS 
Cablmta Sn^olai Bhotu Boom For Paritcuiars and Mt^asurementssee 1 
our Catalogue (66 pp ), which will be sent post free on application 
Birds, Mmmmmlt, , Frsttrt>id mnd MounUd by F\rst'i.lass H'^rkmtn 
36 STRAND, LONDON, W C (Five doors from Charing Cross ) j 

COMPLETE MiNlRAL CATALOGUE. ! 


MINERALS, FOSSILS, ROCKS. 

COLLECTIONS OP THIN SLICES POR PRACTICAL MICRO- 
SCOHK PFTROC.RAPHICAl STUDY 
(a) Ctilicctions of 1 hin Slices of all imp’rl'inl Rock forinniR Minerals, 

arrording to h Zirkcl “lehrbuih clcr Petrogr-iphte, ’ .nd cd , l.eip/ie, 
i8gi Collection of 114, respectiNcly, 6<> Thin Slices 
Price, III elegant ( ast. Cl . rcsiK-cuvcIy C) ‘5^ 

(A) New Colleciuni of piuperly iiuiunttd linn 'slices of Rock forming 
MincrnK, irr'ingcd utordmu to H Roheiibusch, “Microscopic Ph>aio 
graph) of Miner lit, ^rd cd Stuttgart 1697 

120 Ihiii Sei n«»ns of 67 diff« rent Miner iK in elegant ( use Cq o o 


Post patd Pi|>er bound, if , Cloth, ar , Calf, inierlei\ed, 
DM A E FOOTE. P* #\ J 

Minrrai Di altr Frue Luts Frst I III 

1317 ARCH STREET, PHILADELPHIA, PA, U S A rill 


lerieiNed, 4f I 

FOOTE 


GOLLBGTIONS OF ” 

MINERALS, ROCKS, FOSSILS, 

AND MIOR 08 COPIO SLIDES . 

GEOLOGY & PHYSIOGRAPHY, 

As set Jorth in the Si tern e ami Art Direitory 

13 RocWrurmmR Mir.ral.and go Commun Rocks, in Ku«. .i» of (, s d 


^ 1 Hk. NkW 1 ^ \1 \l 0(,UI- ^OF MIN^ERM s MLTLORI I PS Rl , 

Dr. F. KRANTZ, 

BONN ON Till RHINE, KHFNISII MINERAL OFUCE 

EsrAsnsj/kD 1633 

(Represenltd by Messrs Harrini.ion Bros , Oliver’s Yard, 
5IA City Roail, London, F C , and Cork, Irehnd ) 

MINERALOGY. 

SAMUEL HENSON 

Has just received some beautifully Crystallised COLD SPEC! 
MENS and- NUtiOEPS Choice Dioplase, VVulfcnites and 
Emer.dds on Matrix \cry fine Muclu Stones (.em Slones 
for MouiUinR 

CoHeitions for Student, leailiet,o> Pr aspect oi I essons given 


THOMAS D. RUSSELL, Mineralogist, 

78 NEWGATE STREET, LONDON, EC 

F. H. BUTLER, a.*. Oion,, Amoo. R. S. Xlnet. 

NATURAL BHTOKY AOBHOY, 

158 BROMPTON ROAD, LONDON. 
Oaaler in Rooki, Minerals, Foiiili, and other Objeots 
of Soientiflo Intereit 

Among Specimens of Rocks recently collected b> Mr Bui LKR are 
Ophitic Olivine.Dolerite with Labradonle Phenocrysts and Miia Basalt 
fruiii dykci, Aros, and OliMne-Hokalt Tol>ormor> Mull, Bnsalt fre4i and 
altered, C live Is , White Marble with Salitc and Pink ditto with Horn 
lileiitle and Coccolite and ui coiuaci with taociss, T iree Hornhiendiie 
and coarse md fine grained UneiSK, CoH , Olivine Doleiitc D)kc and Scuir 
porphyriiic Kliyolilc Piich'tione^ Ligg , Plsgioclahlic Lrnmte with included 

from near iUllach^lsh Micro Sections of the "ilxive can be fumeshed 


COLLECTION OF METEORITES 

Formed by JAMES FI GREGORY durnuj the last *0 Years, 
('oiliprising o\ri doodiHtrcnt P'alls and about 550 SiiLCinieiis, 
includint; many siry choice examples ami many of extreme 
rarity, all in tlie linest condition 
J or fu>th,r I'a> tiiulai s, e'-i , apply to 

JAMES R GREGORY, 


iHORNTON-PiCKARD 


II £200 lii PRIZE 

COMPETITION. 

Illustrated Catalogue, with Particulars, Post Frae 

THE THQBHTON-PICKARD MANUFACTURING CO Lro ALTBIKCHAM 

OPTICAL 

W wfeSON (formerly foreman at Messrs El I iott Bros ), 
56 Crogsland Road, Chalk Farm, London, N W 
CONIRACTOR 10 II M CovRRNMRNr 


LIVING SPECIMENS FOR 
THE MICRpSCC)PE. 

“’'"’tIKm as ' 

25 BALSALL HEATH ROAD, BIRMIN G HAM 

MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 

THE LABORATORY, PLYMOUTH 

The following animals can always be supplied, either living 
or preserved by the best methods — 

Syeun , C 1 bv.i, Obelia, Senularia , Actinia, Tealia, Caryophyllia, Aley 
onium , Horniiphorn (preserved) , Leploplana , Lineus, Amphiporu. , Nereis, 
Aphrodite, Arentcola, Lanice, Terebella , Lepas, Balatius, Oammorut, 
iJgia Mvms, Neboliai, Caremun , Patella, Buccinum, Eledone, Pectens, 
Bugula, Crisia, PediceUina , Holothuna, Asterias, Echinus , Ascidio, Salpa 
(preserved), Scylhutn, Raia, &c , 

Bwlog nal I'gbCTatoryrpiymoulh THh DIRKCTOB 

ALBERT EDWARD JAMRACH 

(Cat* CHARLES JAMRACH), 

NATURALIST. 

180 ST. GEORGE STREET EAST. 

Implemanls of Ssvagt Warfare, Idols, Sacred Masks, Peruvian Pottery, 
NeUukis China, Lacquer^, Gongn, Sb«U», and oibei Curio* 
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12 GUINEA NORWAY CRUISES 

FROM NFW1,\STLV OM rYNt-FORlNK.HTLY ! 

“MIDNIt. HT SUN,” 3178 Tons. 3500 HP I 
FinrO YACHTING STKAMER afloiii NO UFPFR IIF RTHS I 

S»llliJg» -May 28 , June 11, JS . J>il> 9. 33 . ami Augiot 6, ... I 

Crutt*s, -^rd and 17/A ' 

Fare* from li (imnea.s, inditdnig cHss table ' 

For Itiiiernry. &c , apply to the PASSE>iOe.R A(.r\ I. ALIIION S I 
tuO (I id \ McrcMitdc Chambers, New, i,i 1 l un lyne 

ORI^T COMPANY’S PLEASURE^ 
CRUISE, 

By lhe\r Steamship / USITANIA (3912 tons register), 
fru.,1 1 ONDON, June 15 , I KITH, June 17, 
to the finest flORPS mNORWW mdtlle NORTH CAl'K (for MiJnight 


Just I’ublishtil, Crown 8vo, Price 6 j- bd 

THE ARRANGEMENT OF ATOMS 
IN SPACE. 


By J H VAN ’T HOFF 


>^|K-IU||X, 


lONt.MANS, (.RKI’N, 


M.Juli 


h class Cuisine, 

(,RhEa\andC 
IANDFKSON, ANUKRSOV, and < 


EC°^?r^l“fh^*Fco'ln!^ Branch 0 ^. t6 Lock'pnTsoee'n "'\V ' 

TO SOTeNCE LECTURER^ 

MOTO-PHOTOSCOPE FOR LIVING PICTURES. 


THE MOST PERFECT 
No ShuttbKi therefore no tUckenng buperb Mechanism 
Tht Mpto Photo Camora for taking tht Putures liluUrated L$stt, 2d 
S««Mt Hughes' PAIEST COMHINATION OPllCAl lANlKRN, 
&c Miniature I riple Lantern coimtructed fur K ) Maiden, Lsq .great 
succeii New Oxyhydrogen Microscope Science Lanterns for Cla»» 
Demontlration Ma^nificeni Results Doewra Triple. Pure Medal, 
Higbes^ward Supplied |o the Ruyal Polytechnic Institution, I>r H Grat 
TAN GuiNNBbS, Madame Ausi ina Paiii. &c . &c Patent Pamphengoe 
Science Lanterns 1 he Universal I antern 4 inch Condensers 4 wicic Lamp. 
Portrait Combination front Lenses, 181 6^, Marvellous value Science 
Lecture Seu Novelties The Lantern Kaletdotcope Cheapest Lantern 
Outfits in the World Grandly lUustrkied Catalogue, over t8o choice En 
gravtnfs, 6 d , Postage, 3^ List of 300 Lecture Sets. Science Subjects, 
Views, . d.f , Postage, ^d Pamphlets Free ->W C HUGHES. 
Specialist, Brewster House, 89 Moriimer Road, Kingsland, N 

EPPS’S CbCOAINE. 


OOOOA-NIB BXTRAOT 




The choicest roasted iiths (broken up licans) ol 
Cocoa on being subjeilcilto powerful hydraulic pi 
forth their excess of oil, leaving for use a finely (Uvoured |xiwdcr 
— " Cocoaine,” .1 product which, when prtjiartd vviih boiling 
water, has the" consistence of tea, of which it is now, with many, 
beneficially taking the place Ils active principlt l>eing a genlle ' 
nerve stimulant, suiiplies the needed energy wilhout unduly cxeit 
ing the system Sold only in labelled I ms Jt unable to obtain 
It of your tradesman, a Tin will be sent post free lor 9 stamps — 
Jamks t-l'i'S and Co , Lri> , Ilonncopithic Chemists, I ondon 
ESTABLISHED 1651 

BIRKBECK BANK. 

Southampton Buildings, Chancery Lane, London 
TWO AND-A-HALt perCENT INTEREST allowed on DEPOSIl S. 

"?‘lX'b'iwr CENT on CURRENT ACCOUNTS, on ih« Minimum 
monthly balance, when not drawn below £too 
STOCKS and SHARES purchased and sold 

The BIRKBECK ALMANACK, wnh full pariiculars, post free 

FRANCIS RAVENSCROFT, Manager ] 


FREDK. JACKSON & Co. 

(LaU MOTTER8HEAO & CO ), 

14 CROSS STREET, MARCHESTER 

goods EiKranot TO Half-Moon Striot, 

LABORATORY fURNISHCRS, 

Importari, Mannraotunn, anl DMlan In 

CHEMICAL AND PHYSICAL 
APPARATUS 

Of every Description 

Fine Chemicals, Yolomelrlc Solutions, 
Plain and Stoppered Bottles, 

AND EVERY LABORATORY REQUIREMENT 
tUuitratod Oat&logut ot Apparatui, with Prioa Llrt 
of Obemloali, fra* on applloatlon 
Telegraphic Address— " Apfa«*tus, MANCugSTar 
Telephone Number- ioj8 

BAIRD & TATLOCK, 

/Manufacturers of Cbcmtcal auh pbigstcal 
apparatus, Xaboratori? JSenebes, fume 
Closets, S.C. 

dealers au& importers of pure 
Chemicals, <Sc. 

Contractors to t)er /»afestv?'8 ©overument. 
14 CROSS STREET, HATTON GARDEN, 
LONDON, E.C. 

CATt/OerSS ON APPLICAHON 

THE IRISH NATURALIST, 

A Moathly Magazine of Irish Zoology, Botany, and 
Oeologry. Price 6d 

EdiicdbyGEO H CARHFNl ER, B Sc , and R LLOYD 
1 ‘KAFGER n A 

Annual Subscr.plion, jr Post Free to any Address 
Dublin EASON & SON,^ 1 1 u , ,0 Lower^SKkvilJe Street 

Ia>iKlon SIMPKIN MARSHALI HAMILTON , KENT, & CO , I Id 


“OPTIMUS" INDUCTION COILS 

(Best London made) 

FOR RONTGEN X-RAY PHOTOGRAPHY. 

InchS^A ^ 

Larger Coih to Order 

RADIANT 

VACUUM 

ACCUMULATORS AND PRIMARY BATTERIES. 

PERKEN, SON & RAYMENT, VSSS: LONDON. 



FOCUS TUBES. cuarKd. 25/- 


NATIilSF , 
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^X^inrooo RXAOIXXXrXI 

't'bw Machine 9 , v«ft (its. Iam re«ul and i o b« depended upon 





MADF IN THF 


Workshops’ OF PHILIP HARRIS & CO.; Ltd, 

CHEMICAL AND PHYSICAL APPARATUS MAKERS BIRMINGHAM. 


O R o fil S H. S oxz. 


. j^RTABLE OILENGINES 
teoNomcAL, 
POWERFUL. 
EPFrciENT 



E nar ^ E 8 . 

SnitaNf^v all claaeea 
of aaticttiturat 
naiovit. 

REFERENCES, ic , OM 

application, 


I . 


Co«t of Working 
MALF-PaNNY ptr Hor.e 
Power per Hour 

CR 08 SLEY BROS.; Ltd., OP^NSH/^, MANCHESTER . 

W. WATSON & SONS’ X-RAY APPARATUS. 

■ FOCUS Xu e 36* Mr CampUU Sw nthM A^UAftt 
r e ) deecr p qd of Crookes aod Oeliniler s Ti^em^cxV 
ual ty » uppi «1 to H M Gov«i cn P » 3 n Spwk C 8 IS* 4 >H 4)3 f0« < in #fB (H t 

, all £83 .4 n £87 lOfc \ 

«m vxnl» OO'kTAOT Mt K AIP B W t a»l i i for) .(To d h. u n o»t Ik 1 ly for K.d q*«v'y RmiAlfe I.m BMtcry pow< UW 
■rentn SOwk kng h than ola fora of vib aior Sp««a of make and eak cin b. cuntri^lM g vet taoie eftwft t* apHiry Inierrupicr Cm t|> 
Sued to wiy make o( Induction Cull 

lOOItmomiT lUmmMm, producl «g he v. y finett retalu rnm 20 . 

PRIMARY BATtCRJES ACCUMULAT6R$ RHEOSTATS TESLA* AP1WU»AT0a, Ac 

For full parucula t of .ve ylb ng connected ’^*7 '< ®PP’7 I'® '•**<* Cgtaloguo Ho j 

W;W|B|p» & SONS {EstabUshtd 1837) Optulast to H H. GoyornBieBt 

Sole 313 UK H HOLBORN LONDON W C an I 78 Seiptton Street AviigaUa 

T -35" li» C~XXlOX«ES. 

TI b Instrument has needle uorking on agate kmfe edges end provided with means of 
ra »ing on Y supports whett «8t n net I he vertical circle is graduated m half dejfteea, 
rnd IS capable of rotatiSn m a ho 4ontal plane th^ lower arcle belhg provided with a 
vernier reading to one tenth.^grce ^ 

The whole of the workfflg parts are of brass, aged aiF fin^bed 

Mahogany krame with Gl{Uj3 Front and Backj^novihg over a circmat 
Screws and Circular Spirit Level * * 

W ftj Oe rijBfb t M . Ute j 

F. Flc BFCITOR 61* CO;; I 

33-37 HATTON V^LU, HATTON OAR DEN, LONb^, tX 

BraiHHO HAM 

HAilO^CcAY JWd S^s 6_^L ■ T_KD .1 7 & S^miil Smi^H II QuMn Vcorah n^UC y o Jt^n^^Tn^poSS^' 



•* St Mmuo’. S n 


Id TumMacmiUak CoitrANV W f fih Amnu. N«r Yi 





“ APPS-NEWTON ’ I 

18-inch INDUCTION COIL. 

of the loading X-Ray workora are now using tho 18' APPS- 
NEWTON COIL In preference tu the smaller slses, owing to Its 
greater penetrating power In thick parts of the body, and snortnesa 
of exposure, and we are now making tbem for some of tbe pruolpai 
Boepitals. A photograph through the body of an adult showing 
beaA nbs, ooUar-bone, shoulder-blades, bo , most olearly taken 
by Vb Webster in i minuter with our 18' Coll, can be seen at 
3 FLEET STREET 


Uh J MACINTYRE, of (ilingow, s«>s - \1> latest esptnmtnl' 

woik in inslanlaHiO/tt \ Ray photography anti elntniatogr.aphic re, irriU 1 
show inovenicnts of the hotly hy means of thr Ronigtn R lys, has bee 
done hy means of the i8" ( \pps Newton) Cods, whteh I have found to I 
in every way reli dile 

WILLIAM WtltSTFR, Est, , says - ‘ The 1 8 " Cod you supplie.l ,, 
with IS giving every satislnction, luid 1 have obtained some wonderfi 


NALDER BROS., & Co., Ltd. 

16 RED LION STREET, LONDON, E.C 

Prof. UNWIN'S 

EXTENSQMETER 

LEVEL i MICROMETER, 
For measuplngr the Exten- 
sion of Test Bars, &c. 


Cable Address 

‘ SECOHM, LONDON ’ 

IVb Agrul., I H.A 
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MASON UNIVERSITY COLLEGE, 
BIRMINGHAM 

>ACULrY OF SCIKNCF 

RFSLARCil SCilOLARSHirS 

<Founded by the laic 1 Aubrey Bowen, Lwj , of Melbourne, Australia.) 
(a) TWO BOWEN SCHOlJVRbHIBS m ENOlNEERINO, each 
V) ONK^’hOw'i'N bCHoi?AKSHIP in MhFALI URGY. of iht 
(.) I Hr“eE^ P^rKSllEY SCHOIARSHIPS in f HEMISTRY, 


ELECTRICAL ENGINEERING. 

Th« BLECTRICAL STANDARDIZING, TESTING, and TRAINING 
INSHTUTION, 8 CHARING CROSS ROAD, LONDON 
(Proprietors— Syndicate of Electrical Engineers, Ltd ) 

Boakp op Control 

The Ri Him the Earl of CRAWFORD, K T , F R S , Chairman 
The Rt Hon Lord Castletown I Hugh Erat Harrison 
IheHon K Brougham trancis Ince 

Robert Hammond ( William O Smith 

AAfords a rheorecica] and Practical Training, and quah^es the Sons of 
Gentlemen for Appointments in Mechanical and Electrical Engineering 
After the Prelimmarv Training in Theory at the Institution, Studentv go 
through Practical Course first in the Mechanical Engineering Works and 
subscqueiitly the Electrical Worlcs, the Institution bei^associated with over 
leading Firms and Engineers for this purpose They nre thus brought 

molt favourable auspiccH 
APPOINIMENTb HAVKRPHN SfCURFD FOR OVER 80 PER 
ChNl 01 IHh STUDENTS who liavc completed their Course since 
the found Ktoti of the Institution, tnd apulicatious continue lobe reccn^'d 
for competrni men Prospectus on applici 


j THE ELECTRICAL 

! GENERAL ENGINEERING COLLEGE. 


fcrrilLCs i„ forini-r and others, should lie sent to the Kioisikau 

on or I>ef«jre func ir, iEp8 Mk vVw inls will l>c ni-i<le in September nevi, 
and the S< holarsliips will be tf^nable during the Se>si«>n 189K tjif 

turlbcr particulars may hr obtained on applu uion to the Kvi.isj rak 

BEDFORD COLLEGE. LONDON 
(FOR WOMEN), 

YORK PIACl, DVkIR srRMi.1, \V 

Prini.ii.d- Miss h run IIURIIOTI I .and 

SESSION 1R07 98 i EXPERIMENTAL ENGINEERING 

The 1 aslir Half Term hegn.s mi IIIHHSDW, MW ! WORKS, 

KMRWII SCHDI \KSIIirs j an.l 4 PENYWp:RN ROAD EARL’S COURT, 

One Pfeiffer S( hol irsbip vn St icncr, uiiiual \ \liic ^4S mdont Couitudd LONDON S W 

Sc ht)larslii|) in Arts, annual s iluc ^o ttuinrts, earh tcinbir lor three ’ t i r t ■ ■ i ^ i tr . 

years, will he .iNSatded on the result of the l‘vanmMlion l.. Ih. held .at the | Tram*. Siudri.is for h le. ineal Me. hameal md Mining Engineering 

College on lune 8 and 29 | * lc< tru »l »n<l Meihaiiica! Patents 

Names 1.1 he se'nl lu ihe I’MM 11 SL, n..i Wlcr ihiu June ,5 1 Coiislr.i. Is l-ApenuieMUl .i,id Speu d Mathiner> and Models 

I rc V I M'Skl I I . llouor.rv Ssere, 

CIVIL SERVICE COMMISSION. 

FORI 1 torn IM. IW.M IN \TI(JN 

TmiKmbj JOHN (iIBsON, . .. .. 

JUNIOR \SSlSl Wi m the \rt Brimh of tin South Kensington • (1 irsi Cl tu, 1 ondoii), for dl Pulilic Lvamiintion 
Mu..fuiu(it^ luiiL I In SolentlQo Agrioalture foi siK ( « ssfiil )ir H lie il ^ 

sp indnii and Hij,h.*r h 




lQUERNMORE .1 


gric ulture ind horcsiTj 
(dcologs , But iii\ , &c , 
Stale (,-urii 

Spt'cial Pria-e of Fl 79 


McGILL UNIVERSITY. MONTREAL. ; .r 

CHAIR OF flWblCS | -- - - — 

cimirrif" ih;‘\:ir V ' SCIENCE TUITION. 

•r,MA,I'RS tothr^tJ.umChaii ofriijMesinUnixtrsitj | PKH» \k \T ION IH Cf >RKh SPON Di N( K A N D OR A I IL'IIION 

' ' ' ‘ " ' tndnlai<-s ma) | SIM. II s(.|t|K IS I AKIr N hcniisin ’ IViysn >, Uoiariy, Phjsi 

(^vford, Canibritlgi , 


Prof 


W \ \lJijllAN Set reiar^ , Mi (iill University, Moniri d 

McGILL UNIVERSITY, MONTREAL, 

CHMROh HLC 1 Kl(-VI I \('.INKLKIN(. 

^ A|jplie \tions, auonip mud by any lesiimonials which (^mdidtics in ty 
W VAU(iH\S Sn ret iiy, Ml (*ill ISiiversiiy, Monire d 

MERCHANT VENTURERS’ 
TECHNICAL COLLEGE, BRISTOL 

JLNIOR VbblSlANl for Mhl\LLUH(.Y and ClIhMIMRA 
ijUdn atioiis 1 


St. I I M BIK . 

iS.‘ Specid Cl isses in Botimy and 
lORs - 1 he St dl iiieludcj (tiaduatu- 
ind Roy d Universitie> 










OWENS COLLEGE, MANCHESTER, j van/ 


INSTRUCTION IN 
PURE CULTIVATION OF YEAST, 

\ctordins I,. HANSBH S Methods 
Courses f.ir Beginners, is well as f<»r A«J\ancctl SiudenK, in Phyiiulogy 
and Ichnoh^.) of bennentatiuns— Biulogicid Analy sis nf V t ist 

MamiiN h, Chr H mse/i ' Pra.tieal Studies in 1*61111001111100 
I oiidon (Spoil), iy9t» Alfred jrirgensen “ Miero-org ini%ms niid tcrmeni 
ation loiuhitifr W I >o«i), 1893 

huiihcr P iriieiilars t»n AppUc iliun to the Director, Ai frkd J5RGKNSE^, 

secondhand ANO^APPAmUS 


, .e , £36 15 s 

Ihc Scimle ire nrepued to Appoint an ASSISXANT 1 F( 1 URFR ZEI88 STAND wiib A and D ObicUives, £0 
and DKMONsrKAlOR ih HOiANY Iht stipend will l>c per 1 CABINET8 OBJECTS DISSECTING INSTRUMENTS, at greatly 

i lawlhyT'i^" strandT wc 

may he .ihtmncd ’ ' I Just I’ubllbhcil. 2 Vols , 8vo 28f 

S ( H \FFFRS, R.fcjslrir ' 

UNIVERSITY COLLEGE, SHEFFIELD 

FHVSIOLOGV 

The I uuned intend to appoint a I EC I URER in PHYSIOI Ol.Y 
Parin tilais to be obtained ftoiii the Ki i isiK\i<, 

Applications mu»t be received by June 


KNSOR DRURY, Registrar 


THE ORIGIN AND GROWTH OF THE 
MORAL INSTINCT. 

By ./VLENANDER SUIHERLANU, MA 
I.ONCMANS, UUEEN, & CO , 

London, New \ork, and Bombay 
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VOIGTLANDER & SOHN. 

ACTIEN GbSKLLSCHAKT 

Original Makers of Petzval Portrait Lenses and 
Binocular Field Glasses. 
COLLINEAR LENSES. 

SERIES II 



I'ULI. APERIUKL I'SO 

These I.enses are exlrtnicly siiilahle lor llanil CaimrHs, 
InsUntaneous I’lctuies, Aninuils, Siudu» Work, LspcciUlj 
(iroups in Oie Studio 


Sizes t»r Pities Slurplj Covered 



For Astro-PhotogrRphio, Eurysoope, Single Landscape and 
Portrait Lenses, see complete Catalogue, post free on application 
OUR LENSES CAN BE OBTAINED THROUGH ANY 
OPTICIAN 

London Branch : 92 HATTON GARDEN, E.C. 


lust I’uhlislied, Suiiur Royal Svo, ySo pants, with stiy nmneious 
Test Illuslralions mil a larnc miiiiLer of Maps and holilini; 
I'lalts, price Is p ntl, i loth 


SUBMARINE TELEGRAPHS : 

THEIR HISTORY, CONSTRUCTION, AND 
WORKING. 

/ ounJed m Part on IViinnhendortT > “ T lailf de Jehirraphn 
Sons .Warm, and CompiUd from Int/io, ttaln; 
and Ex, lustre Sonnet 


CHARLES BRIGHT, F.R.S.E., A.M.Inst.C E. 

London CROSBY LOCKWOOD \ SON, 7 Slaliontrs' 
Hall Court, V C 

Just Published 

THE FLORA OF PERTHSHIRE. 

By FRANCIS BUCHANAN W. WHITE. 

M.D.. F.L.S., F.E.S. 

Fldited, with an Introduction and Life of the Author, a 
List of his Scientific Publications, and an Appendix, by 
JAMES W H TRAIL, A M , M D , E K S , Professor of 
Botany, Aberdeen University With Portrait and Map 
Crown 8vo, Js. 6 d. ntl. 


WM BLACKWOOD A SONS, 
Edinburgh and London 


NOW KE\1)Y 

PHILOSOPHICAL TRANSACTIONS OF THE 
ROYAL SOCIETY OF LONDON. 

189s 

Si RIFS B, Vi.i iSq I’Rii 1C lyt (W 
CoMhNrs 

1 On ilie Structiiri and Allmitits of Fossil Plants from the 

Paltoroic Ktalss On Cluirosliohus^ a new type of Fossil 
Com from tin lamer t^arbonili 1011s Strata (Calciftroim 
Sanilslone bents) By D 11 Sion 

2 Studies 111 the Morpholoj^y of Sport I’rodutini; Memliers — 

HI M.ar.aiiicic By F O Biiw hR 
J On the Struclurt and AHiiuties of Fossil Plints from the 
Pal.toroir Hocks — H On iptnii/i/,\, \ iita ^tnus of 
T.ycopodi i< cons Corns from the Cod mi isuns, founded on 
x\k Ltptdod, ndton Sptn.trt of Wii 1 i wisos By I) H 

4 On iIk Dtselopmeiit of Mtrsupiil and oilur Tubular 

I n iiiiels, with Notts u|ioii the Dtttlopmem of I iitmtl m 
(itntrd ByCilAKii'S S Iomis 

5 On lln Biology of Sh>,nm hnsn/nm Hr) By H 

Marsh Ml W skh 

fi Vn Inststipation on tin Variability of iht Hum in Sktitlon 
wall espttid rtftrtnct to die Naijada Ktie discmered by 
I'rof Flindtrs I’tlrit in his I sploritions m Ipypl By 
Lrxbsi WAhRFX 

london HVRKISON SONS, 45 St Marlm's Une, W C 

MR. MURRAY’S NEW BOOKS. 


FIVE YEARS IN SIAM a Record of 



By H WAHINtilON SMV TH, M V, I LB, 1 (. S , 
F 1< (, S , 

PtirntLil) Dirttioruf ihc iKpirttiit.Dt >jf Mines id ■stun 
2 \ii|s, ( r iwu v«i, »iih lllustr ition-i from iIr \ulhor l>i lAfiiiks 


HYDROGRAPHICAL SURVEYING. 

By Heir V.tmii d Sir W H LIAM I 1 W 1 1 \k 1 ON, K C B , 

H>tlroj;rvplur lo tin Vim t iU> 

\ N»\v PnirioN, Ki’Mst'i) ruKoi t mi>u i 
\Vith iJiiijrtms tuU lllusUalions iKmy 8vo, [/n > ft c 

lOliN MUKKAN, AllitmirlL Sim 
RADIATION PHENOMENA IN A 
STRONG MAGNETIC FIELD 

By IIIOMVS I'BLsroN, MA, ^KTI 
Btim* ihe SLitnutic Ti msaciionsof the Ko) il nubliii Sociciy 
Vol \1 , Vues II, I'art \V V\ilh One TJue IVict One 
bhillin}.; 

Bomion Willi \MS NOKOATL, 14 IlenriLU i Sr , W C 


JuM ruMished, Crown 8\o, I‘riL«* (a u-f 

THE ARRANGEMENT OF ATOMS IN 

SH^Ch ll> J K \ \N 1 HOH' Sn mui, Kcvis* d, md !■ nlnrj,rtl 
hduion With -x Preface h> |oHAN^F^ \Vr‘‘f k t s us, Professor of 
I hcmiAir\ 'll ihc ljnivcrAit> of Ia-h.zi?; and lui A|>|»«ndix, Sicreo- 

chennstrx ainon^ Inorcnnic Sulistancc^, liy \ihkii' 

fcHsor <»f ( hcmisiry at the Univcrsily i»f Zurich 1 ruiisla 
b> AknoLD ^ ILOAKT 

I ondnii, New York, md lIomlMy LONoMANS, (.RPfcN, i 




OPTICAL It SCIENTIFIC INSTRUMENTS. 

Spectroinetcrfi, SiHiclroM-opei, Goniometers, C(iiheluni<-tcrs, Optica) 

°W^wlUiON{{or'meily"^m^ at Messrs El I lOi i Bros ),. 
Sb Crogsland Road, Chalk Farm, London, N W 
CONIRACTOR 10 H M trOVBKNMENr 
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SCOTTISH PROVIDENT institutioh. 

Head Ofuck 

6 St. AndNw BqukM, BDINBUROH. 

MUTUAL ASSURANCE with MODERATE PREMIUMS. 

The PREMIUMS are so morlerate that an Assurance of 
;£’i 200 or £12^0 may generally he secured from the first for 
the yearly payment which usually would assure (with profits) 
£1000 only— equivalent to an immediate Bonus of 20 to 25 % 
The WHOLE SURPLUS goes to the Policyholders, on a 
system at once 'afe and equitable — no share being given to 
those by whose early death there is a /oss 

Examples of Premium for £100 at Dsath, with Profits 


iDukim Lj|'E,I£2 1 6 
15 Payments, I 2 13 0 
IisPavmenk, 3121 


£3 610 
217 g 
316 0 


|£3 14 g l£3 6 9 i£4 17 £3 1 11 1 
46'3 14 0|4 87 86 111 

6 8 ' 4 16 2 6 11 6 , 6 9 11 ! 


• A person of 30 may secure £1000 at death hy a yearly payment, r/ar/we 
fl/t, of £20 los , wnirh wniild in nnlsl Offices secure (with profits) £800 
only Or he mny secure £1000 by 28 payments of £26 lOs , /•tmtl fSiit 
fnt of jiayiHtni btjort ago 55 


The SURPLUS at last Division {1894) was £ 1 . 423 , 000 . 
More than one half of the Members who died during the 
last Septennial period were enlilletl to Bonuses which, notwith- 
standing that the iiremiums do not ns a rule exceeil the non 
profit rates of other Olhcts, were on the average equal to an 

Addition of about 60 per cent, to the Policies which 
participated 


ACOUMUIrATBD FUNDS, £ 10 , 000 , 000 . 

ARRANGEMENTS ns lo SukkSndfr, Non Iohfeiturs, Ioans on 

POLICIKS, ImMFUIATE PAYMENT OF CLAIMS, FkFI ResII.KNLF, &C 

^ James (<raham Waison, Tl/crr/aavr 

LONDON OFFICE 17 KINO WILLIAM ST , E C 
J Muir Lkikh, Secretary 


A. GALLENKAMP & CO., 

19 & 21 SUN STREET, FINSBURY SQUARE, 
LOND ON, E.O. 

CHEMICAL AND BACTERIOLOGICAL APPARATUS OF 
EYERY DESCRIPTION. 

ilHA GLASS BEAKERS AND FLASKS AT 
REDUCED PRICES 

STANDARDIZED BURETTES AND OTHER 
GRADUATED INSTRUMENTS. 
LABOR ATORY F URNISHERS 

LARGE 8T(X;K FOR SUPPLY WHOLESALE d; EXPORT. 
Write for Catalogue of 500 fully illustrated pages, one of 
the most complete Lists published 


OAMBRIDUE SOISNTIFIO INSTRUHEHT OOMPiNI, 

LIMITBD . CABLYLB ROAD, CA MBBIDOE 
■ak«Fi of Callondar * Gpifntha’ Fatont BtectPloal Pyrometers 
for Hlah Temperature Work, 

Bleetrleal Thermometen for InvatUgatlng Barth Tempera- 
tures, as supplied to several of the leading Observatorfei. 
Callendar k Grlfflths’ Improved Paunt Wire Bridges. 
Standard BesUtanoe Colls oonstrueted on Messrs. Orlfflths 
and Burstall's Method. 

PARTICULARS AND PRICES ON APPLICATION 


Physlologieal and ^ysleal Apparatus of the best quality 
Seetlon Cutting Appllanees, Including a new form of Booking 
Merotome for Cutting Flat Seottons. 

Latest Improved Pattern “Cambridge" Rooking Mlerotome, 


HbuirmUi CeUahttite/'AffarmttimetPtil Prto »n receipt gf it td 

Addreee all Communicatione . 

^'Instrument Company, Ltd., Cambridge.” 


ROSS, Ltd., 

MANUFACTURING OPTICIANS. 


COMPLETE NEW CATALOGUE 

now Ready Will be sent to any port of the 
world on application 

SECTION I. 

Conules full Particulars and Prices of 
Rose’ Photographic Lenses and Shutters 
Ross' Field, Studio, and Procesa Cameras. 
Ross’ New Hand Cameras 
Ross’ Photographic Apparatus of every kind 
Ross’ Science, Projection and Enlarging 
Lanterns 

SECTION II. 

Contains full Particulars and Prices of 
Ross’ Microscopes and Objectives 
Ross’ Sporting and Naval Telescopes 
Ross’ Field, Marine, and Opera Glasses 
Ross’ Barometers, Thermometers, 4c 
Ross’ Spectacles and Eyeglasses, 4c., 4c 


1 ROSS, Ltd., Opticians, 

111 NEW BOND STREET, LONDON, W. P 

And 31 C 0 CK 8 PUR STREET,' CHARING CROSS, 8 W j 1 
MANUFAOTORY-CLAPHAM COMMON I 

LSIABIISHU) 1830 I 

MARIONTS ' 
INSTANTANEOUS 
PLATES, 

Specially suitable for 
X-RAY PHOTOGRAPHY. 

MARIONA PAPER, 

MATT SURFACE, GLOSSY SURFACE, 
AND GROS GRAIN SURFACE 

MARION’S 
BROMIDE PAPERS, 

Glvlnfir Platinum Tones. 

FULL PARTICULARS FREE ON APPLICATION. 
HEY? ILLUSTRATED CATALOGUE NEARLY READY, 
1/- POST FREE. 

22 & 23 SOHO SQUARE, LONDON. W. 
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THE BRIDGES-LEE 

PHOTO-THEODOLITE 

The most perfeot Instrument 
invented for Survey Work in 
Mountainous Districts, and for 
Military or Rapid Surveys 
The Photo Theodolite 
automatically records 
on the photograph all, 
or nearly all, the data j 
necessary for the reduc 
tion of the photographs, 
including the Magnetic 
liearings, — thus con 
siderahly reducing the 
time spent and the risk 
of error in the interpretation of 
the photographs 

The Instrument is fitted with 
an Aluminium Boily, 6 m 
Arimuthal Circle, reading with 
Vernier to one minute of arc, 

4 in Compass, divided to half 
degrees Telescope with erect 
and inverting L)epit.tea, rapid 
Rectilinear Lens with Ins Dia 
phragm and Colour Screen, six double dark Slides ir 
Case, with Stand complete, £46. 

Descriptive Pamphlets and Illustrated Description 
of the Instrument sent free on application 

L. CA^LLA, 

147 Holborn Bars, London, E.C. 

1 elegraphic Address “ Escutcheon, London Telephone ! 



JU!»r PUBiisHPD Demy 8vo» price Six Shillings. 

WHAT IS LIFE? 

Or, WHERE ARE WE? WHAT ARE WE? 
WHENCE DID WE COME? 

AND WHITHER DO WE GO? 

By FREDERICK HOVENDEN, 

F.L.S., F.G.S.. F.R.M.S. 

(ASSISTED m' EMINENT SPECIALISTS). 

With many Illustrations. 

/>^£-SV OFINIOVS 



LostioN CHAPMAN \ HALL, liMitm 


THE GERES SYSTEM. 

There is no arrangement so simple for keeping 
correspondence, <6c. 

Papers can be arranged in a moment either 
alphabetically or according to subjects, and there 
IS no mechanism to bother one or get out of order. 



Tbe 

Cheapest Pile In 
tbe Market. 

Six times the 
capacity of any 
binding File, i 

and one place to 
refer to ! 

Instead of six. I 


In Wood, covered cloth Size, 17" x IiV' x Io''high Capacity, 
1,800 Papers Price, with set of Alphabet Luides and 3 Blanks, 
12s. Od. Extra Blanks for writing own headings, 2s. per dor 
For other varieties and sites of Box Files, Cabmets, Writing 
Tables, Standing Desks, dr=i , see Eaflanatary Parnfh/tt, 
Post Fi-ee^ 


THE GERES DEP6t, 

16 BROOK STREET (Bond Street Comer), LONDON. W. 


JUST PUBLISHLD, Medium 8vo, Buckram, 2lr 

SHORT STALKS: 

SECOND SERIES 

Comprising Trips in Somaliland, Sinai, 
The Eastern Desert of Egypt, Crete, 

The Carpathian Mountains, and Daghestan. 

By KinVARl) NOR 1 H BUXTdN 

With 89 r.rge Illustrations and 2 Maps 


London EDWARD ST kNPOUD, 26 and 27 Coclspur Street, 
Charing Cros,s, S W 

Foi Photography. 


TAYLOR. TAYLOR, & HOBSON, 

Slate Street Worki, Leicester; 
and 10 Charing Croee Road, London 
-Ssh for the Cooke Booklet 

CRUISE to the NORTHERN CAPITALS, St Pclmbu 
Slockhulm, Copenhagen, and Chlistiania, accompanied by h 
Perowne, on the s» ST KOGNVIl a, days 


lailcrhorn), St (lOlhard, Oberland, &i 
Mr Euwako Whymi-br, Dr Lunn 
D eparture, weekly from ^tay to Detail* from Secretary, s Pndsleigh 
Garden,, Eiuton, London, N W 
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PHCENIX FIRE OFFICE. 

9 LOMBARD ST.. E.C., and 57 CHARING CROSS, S.W 

Established 1782 

MODERATE RATES ABSOLUTE SECURITY 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 

SSCRMTARIKB-W C MACDONALD und F B MACDONALD 

1 . 0 Ma« PAIS OVER R 9 O,OM,OO 0 . 

ESTABLISHED lisi 

BIRKBECK BANK. 

Soutbsmpton Baildmct, Chancery Lane, London 
TWO AND-A-HALFperCKNT INTEREST allowedonDEPOSITS, 
"I'Wo p« CENT on CURRENT ACCOUNTS, on the Minimum 

’"sTO^KsVnTsHAREs'purchMod «nd sold 

Tbo BIRKBECK ALMANACK, with fullp.rt.cuUis, po.tfr«« 

FRANCIS RAVKNSCROFT, M«nB«cr 

THMOST NUTRITIOUS. 


12 GUINEA NORWAY CRUISES 

FROM NEWCASTLE ON 1 VNt-FORTNIGHTLV 
•‘MIDNIGHT SUN,” 3178 Tons, 3500 HP 
Fin«t YACHTING STEAMER allom NO UPPER BERTHS 
SRlImgs - May a8 , 3«iie 11, 95 , July 9, 93 . “»d August 6, ao 
Special CrutsEs, 3rr/ and^ijih ^ ^ 

Jot Itinerary^ &c , apply to the Nl 

CO (Ltd ). Mcrcmuilf (.htnibcrs, 


ORIENT COMPANY’S PLEASURE 
CRUISE, 

By their Steftinship LUSITANIA (3912 tons register), 
from LONDON, Juno 15 , LEITH, June 17, 
to tho fin«t FIORDS in NORWAY nnd ihe NORTH CAPE (for Muln.Khi 




m LONDON, Jill: 
.ruides 10 follow 
tnng Band, B lectri 


High clnioi 

OR El 

anagori /ANDERSON, ANDERSON, i 
For paanage apply lo the latter f irm, at 5 
t , or to the We.t End Branch OHicc, lO t 


EPPS’S GOSSOR 


X-RAY TUBES. 


GRATEFUL-COMFORTING. 

COCOA 

BREAKFAST AND SUPPER. 

HOLLOWAY’S PILLS 

CURE 

Biliousness, Sick Headache, Indigestion, and 
all Internal Complaints, 

CAN BE TAKEN BY THE MOST DELICATE 

Holloway'S Pills and Olatment may be oblaioed of 
all Med icine Vendo rs 

wTaTvET 

Scientific Instrument Maker, 

30 ST ANDREW’S STREET, 

CAMBRIDGE. 


ACTUAL MAKER, 

67 FAR8INQD0N ■ 

ROAD, E.C. 

mercury pumps. - 

EXPERIMENTAL AND SCIENTIFIC CLASS BLOWINa 


flORNTON- 





Apparatus especially adapted for 1 pemon«t 
TeaoliUis Purposes at Moderate 
Prices. 


SHUTTERS. 

"AMBER” AND "RUBY" CAMERAS FIIDM £6 3S Bd 
IIME and IMSTAHTANEOUS SHUUEBS from I8( BD 

; THE THORNTON^RCKARO SAHUFACT^fHC CO*'‘’ltV!’ AlTriHCWM. 

i TO SCIENCE LEOTURERS. 

I HOGHES’ MOTO-PHOTOSCOPE FOR LIYIHC PICTURES. 

IHE MOST PKRFECT 

No Shuttkk, therefore no i hoicerlng huperb Mechanism 
, Tkt Met!} Pkotf Camtra forlttking tkt PKtMn, IllMlraUdLi,li,»d 
, SeeMr HuGHEb' PATENT COMBINATION OPTICAL LANTERN, 
. Ac Miniature Triple Lantern comtlrucled for B J Maldih, Em,. ; grtal 
Oxybydrogen Microecope Science Lanterni for Clau 
Magmiieent Keeulii Poewra Triple, Ptiie Medal, 


Highest Award Supplied to the Royal Polytechnic Inetituiicn, Dr H Giiat- 
T*H GuiHHaaa, Madame Aukcina Patti, Sic , 8tc Patent Pamphengoe 
Univerwl Lantern 4 inch Condenecre e-wichLamp, 




application 




Outfila in Ihe World Grandl) llluelraled Catalogue, over 180 choice E„ 
O N , grannga,6,/ , Poelagr, 3,/ Lut of 300 I.eciure Sen, Scleoce SuMecte. 
I Viewi, ic , M , po.t.ge, td Pamphlet. Free -W C HUGHES, 
i Sr«ciALH T, Brew.ier Houw, Ne Mortimer Road, Kingtiand, N 

“ opTiMus TnductiM^^s 

(Best London made) 

FOR RONTGEN X-RAY PHOTOGRAPHY. 

Inch Spark g 3 4 $ 6 10 12 

Price £8 £10 £12 £14 £16 £28 £39 

Largtr Coils to Ordtr. 

VACUUM FOCUS TUBES. ouarahieed. 25/- 

ACCUMULATORS AND PRIMARY BATTERIES. 


PERKEN, SON ft RAYMENT, LONDON. 
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VOLUME I. NOW READY 


THE SCIENTIFIC MEMCIR8 CF THCMAS HENRY HUXLEY. 


Prof. E. RAY LANKESTER. M,A„ LL.D., F R.S. 

In Eour Volumes Vol I , Super Royal 8vo 25/ net 
*, * This Work will he sold in Sets only 

MACMILLAN & CO, Ltd, LONDON 


OOLiUBOTIONS OP 


MINERALS, ROCKS, FOSSILS, 

AND mVoROSOOPIO 8LIOB8 

GEOLOGY PHYSIOGRAPHY, 

As set Jortk in the Siience and Art Dtrertory. 
laRocfc-formingMireralsand M Common Ruck., in Box, size of C , d 


DEhCRl PnVK C I RCULAR, PO ST FREE 

THOMAS D. RUSSELL. Mineralogist, 

78 NEWGATE STREET, LONDON. E C 


COMPLETE MINERAL CATALOGUE. 


lOJE 


WATKINS & I>ONCASTER, 

NATURALISTS, AND NANUFACTURERS OF ENTONOLOBICAL AND OTHER 
SCIENTIFIO APPLIANCES AND OABWETS 
Plain Ring Meta, wira or cone, including Stick, it 31/ , ai , ii 6^ Fold- 
ing Nftta, 3« 6^ , 4i Pocket Boxet, , gd , n , is 6d Zinc relaxing 
Boxec, gd t It ^ IS 6d ^tt Store Boxes, as , 4/ , 5/ , 6/ S«ttiog Boarda, 
flat or oval, from sd to li td Settioc Houses,^ 6d ^ its 6^, 144 
Breeding Cage, %s, , 41 , sr , 71 6d Botanical Caaea, japanned doable 

tin, 14 td ,%s gd t 6d , ia , "jt 6d Botanical Paper, from 14 id 
to ax ad per quire Inaect Caaea, ax (id to iix Forcepa for removing 

c.r‘; I'l^t'o'f si.ss 

Micro lepidoptera, with Engiiih and Latin namet, 14 (>d Improved Pocket 
Pupa-Digger in laaiher tbeetb, 14 ^ Taxidermiata Companion, contain 
ng moat neceaaary implemenU for akinning, loi td , Scalpels, with ebony 
handtei, 14 W , Fine Pointed Sciasora, 14 per pair , Egg DntU tif , 3<f , 
t4 , Braaa Blowpipes, id , Sd A large stock of Britiab, European, and 
Exotical ^id^tera, Coleoptera, and Birds Eggs — Entomo^gicd Pina of 
r^V^ove^d patterT)r**4"6/and 54 each auganng, c new an 

A LARGE STOCK OP INSECTS AND BIRDS' EGGS 
CabtntU -^Bptofal Show Boom For Particulars and Mcasurementi see 
ir Catalogue (66 pp ), 


LIVING SPECIMENS FOR 

m!^)>2!?2§PA9,PAlLpH,z.um 

THOM as"' BOLTON 

25 BALSALl, UEVTU UOAU, BIRMINGHAM 

MARINE BIOITogIcAL ASSOCIATToN 
OF THE UNITED KINGDOM. 

THE LABORATORY, PLYMOUTH 
'Ihe following AnimaU can aUays be supplied, either living 
or preserved li\ the hesi methods 


Aphr«>ditc, Artnicol — 
I tgia NebaliT C« 

Buguln, CrisiT, PeUiLellinn 
(prenerved), Sc>fliuni, R ii: 


served) , 1 eptopUna , Line 


Tealin, CTrj^opliyllia^Alcy 


DR A E FOOTE, 

Minbkai Dealer J'nu Lists Fr< 

1317 ARCH Smer, PNIUOEIPHIA, PA., USA 

F. H. BUTLER, a-S- Omb., Amoo. R. S. nines. 

NATOKAI. HtaTOBY AOBHGV. 

158 BROMPTON ROAD, LONDON 
Dealer ID Sooks, Minerali, Foiiils, and other Objects 
of Soientiflo Interest 

Among Specimen, of Kocks recentlj collected hj Mr BiiLFxnre 

Ophme Wine Dolente with La W - - - 

from dykes Aro», and Olivine-Basalt 
altered, Calve I. . Whtte Marble witl 
blende and CoLcollle and at , onlact 

and coir« and fine grained (InemsCo.. . 

porphuitic Rhyolite Pitch.tone, Kigg , PlagioUaiticLramtewti 
Oiieis. fragment., (^uartzi^ and^the rctenlly dci ribed Olivine ! 

FOR SALE . 

THE KXfkNSIVK AND VAI l/AIlt !• 

COLLECTION OF METEORITES 

Formed by JAMES R. GREGORY dunmi the last 40 Years, 

Comprising over 400 different Inlls and ahoul 550 'specimens, 
including many very choice esaniples .ind many ol eslrcme 
rant), all in Ihe finest cuniliiiun 
Tor further Tarl,, ul.v s, C~, , affh h 

JAMES R GREGORY, 

1 Kelao Place, KenalnXton, LONDON, W. 

_ Such a Collection i^ultabl^or a well eetol.li.hed Museiim _ 

ALBERT EDWARD JAMRACH 

(Late CHARLES dAMRACH), 

NATURALIST. 

180 ST. GEORGE STREET EAST 

(mplement. of Savaga Warfare, I.lol., Sacred Ma.k., IVruvi 
Nel.uki . Chin a , Lac ouer s, Long., t^.w,o. 

NOTICE. — Adveritsentents and business letters for NATURt should he addiessed to the Publishers ; Editorial 
communications to the Edttoi The teleyrraphii. address of NAfURk is “Phusis,” London 


I, i^chinu^, VsLidin, Salpa 
THF DIRFXTOR 


MINERALOGY. 

SAMUEL HENSON 

Has just rcccieed some beautifully Crystallised OOID SPECI 
MENS and NUtrChTS Choice Iboptase, Wulfcnites and 
Emeralds on Matrix Very fine Mochi Slones (.em Slones 
for Mounting 

Collections for Student, leathei , or Prospector Lessons ^tven 

lanPoiierv i SAMUEL HENSON, 97 RECENT STREET. LOHDON, W. 

I KSIAIU IsHt D 1840 


SUBSCRIPTIONS TO “NATURE.” 


Yearly . . ... 

Half-yearly , 

Quarterly 

To ALL Places Abroad - 

Yearly . 

Half-yearly 
Quarterly 


VI 


Cheques and Money Orders payab 

MACMILLAN AND C^O , LIMITED, 


CHARGES FOR ADVERTISEMENTS. 
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Half a Page, 
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The «H. & G. ” CAMERAS 

and K 1 NEMAT 0 GRAPH 8 j 

FOH SGIBlTTiFU 


Uigh-cUu Instrument! of best 
workmanship. Used by the 
Leading Exjierts at Hi 
Abroad 

COMPLETB 
PHOTOGRiPHlC 
OUTFITS 

Supplied for Scien- 
tiflc Expeditions 
or Special Inveati- 


Catsloguea and 
Eatlmatea on 

appileatlon. 



JA8. J. HICKS, 

8, 9 & 10 HATTON GARDEN, LONDON, 


IS SOLE MAKER OF 



THE NEW PATENT SPHYGMOMETER 


Invented by Doctors Hiu and Barnard, which is of specm) 
cnnsiniction, and a simple and accurate arterial pressure gauge. 
It IS marvellously sensitive, and consists of a metal tambour, 
the expansion of which is exhibited in a highly magnibed form 
by means of an index or |x>intcr which travels round a dial 
1 hu dial IS graduated in millimetres of mercury The armlet 
pump and pressure gauge, when not in use, fit conveniently into 
a leather case By means of this instrument we believe that 
the arterial pressure can be taken in man as rapidly, simply, and 
accurately as the temperature can be taken with the clinical 
thermometer 

Price £t. Spa£e Ba? and Tube, Bs. 

Th* Inatnunant baa a 5-ln Dial, and is packed In a 
neat moroooo Oaae with Handle 

FULLER PARIICULARS OR APPLICATION 


NFWMAN nilARniA IH ' price ^b; spare Ba? and Tube, Bs. 
INLWIVIMIN <K UUMnUlM, Lia., j The m.tnunent Bm a'^m Dial, and le packed m a 

M&9aShaftesbury Av«nu«, London.W. I _ _ fuli^rTa^cuurs ^N%PufA%N _ 

CHARLES GRIFFiN & Cd’S LIST. 

VOL I NOW READY, COMPI.l- TF IN ITSELF, Fr.ee is. THE “ NEW LAND ” SERIES OF 

In larg. Bvo, 1, Clelh, *,.h .....nerou, inus.>a,..„.s PRACTICAL HANDBOOKS. 

TECHNICAL MYCOLOGY, the Utilization for rwy dsf of prospki tors explorers, sf,th ers, 


VOL I NOW RhADY, COMPLl- TF IN ITSELl*. Fntt? is# 
lu IftTgc 6vo, li indnomc Cloth, with iiutnerou^ IliustiatiDiis 

TECHNICAL MYCOLOGY, the Utilization 

of Micro OrgnniHmn in the Art's and MaintfAittirc^ A Fratiuul Hand 
book' on i’erincnlation and 1 crmeiuniite Proeewt for the umt of 
llrewcrH and DistiUers. Ana]>'ii«, rt'vhniLAl and Agruiilturul ( hcmials 
and nil intarobted in the liuluktnLt dtpenden* on I'LTmcntntton li> 
Dr VRANZ LA FAR, Piofesvir of FcrmentMion PhjMoIogj and 
BactLrinlogy in tlic Technuil High Sihoo), Vienna With an Inirn 
ductioii h> Dr KMIL t HR H \NShN, PrinuM of ilic CarUberg 
LalxifAiorj, Copenhagen 1 ron-il ilfd b) CU\RI KS T C SAl i I* K 
111 1 wo Voivinits, wld sap irately 

The extraordinary pi'i>«d bj Micro orgam-rms in Brewing and 


HY PROFLbSORS J J IHOMbON AND POVNlING 
In large 8vo hull} Illustrated 

A TEXT-BOOK OF PHYSICS Cem- 

pnsing PROrERTlFJi OF MATTER, SOUND, HEAT, 
MAONETISM and electricity, and LIGHI lly J 
H POVNTING, ScD. F RS, Lai« Ftllow of Trinuy College 
Cambridge, Professor of Physics, Mason College, itirmingham , and 
I J THOMSON, M A , F R S , Fellow of Trinlly College, Cam 
bridge , Professor of Experiroeniol Physics in Ihe University of 

*.* PUBLISHERS' NOTE— ll is Intended that tliw imii)«tant and 
^omple“le' m Tl“s^lf.^«*J7gurar mlerv»ls,‘'wginn'lng'^u‘™ SOUNDrAo^Tat 


(.RENVILLE A J COl E, MKIA, M’.S, 

I PrufeNtor of in the Roy d College of Scienee for Ireland, 

lu Isttgc Clown 8\n, with lllubtraUonR 

Vol. I. PROSPECTING FOR MINERALS : a Practleal 

HcndUK.k Bv ■. HF RHERl t OX, Assoc R S M , M Inst M M , 
F' (. S , Ac With lllusir.itions, t loth, sx , i.eather, 6/ 6J 
I.IMKAL CosTSnis — IntrtHluclion and Hints on Geology — The 
Dctcrminnlinn of Mliieinls Vse of the Blow pipe, &c — Rock forming 
Mliiernls Olid Non Metallic MinernU of Commercial Value Ro^ Sail, 
Boriix, Marbles, Lilhograpliic Slonr, Quarlr and Opal, &c , gcc —Precious 
Slones and Gems— Slratitied Dtposils Ciuil and Ores— Mineral Veins and 
, Lodes— Irregular Deposits— Dymniics of Lodes Faults, (tc —Alluvial 
Deposits— Noble MeuK Gold, Plaiiniim, Silver, &c — lAod, Mercury, 

1 Copper, Tin, 7.nc, Iron, Nickel, iCc —Sulphur, Antimony, .Arsenic, &c — 
Combuslilile Minerals — Petroleum— General Hints on Prospecting — 


VOI. 11 ruuu BUPfLI. Hy Kohkrt BRUCE, Agricultural 

Superintendent to the Ro>nl Dublin Society With man) Engravings 
from Photographs illustrating the chief Breeds of Cattle, Sbeep, Pigs, 
P.iultr), &c IJVfarfy niufy 

Vol. III. NEW LANDS AND THEIR PROSPECTIVE 

ADVANTAl.ES By HUC.H ROBERT Mill, D Sc., FRSK, 
I ibrarian to the Ko)a1 Oeographi.sll Society 

Vol. IV. BUILDING CONSTRUCTION IN WOOD, 

STONE, AND CONCRETE By JAS LYON, MA, Professor 
of Engineering in the RotoI College of Science for Ireland . sometime 
Superimandenl of the Engineering Department in the Umversity of 
Cambridge, and J TAYLOR, A^C SI 


lomplele in itself, at regular intervals, beginning »uh SOUND, now at Supetimamlenl of the Engineering De^traent in the University 

Press I Cambridge, and J TAYLOR, A^ C SI 

LONi>ONi CHARLES GRIFFIN A CO., LTD., EXETER STREET, STRAND. 
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BEDFORD COLLEGE. LONDON 
(FOR WOMEN), 

\ORK HL'ICK, BA^^R STRKEr, W 
Hrmc.pvl-MiMhTHEI, HURLBAFT 
SESSION .as)7-»8 

The Ea.ter Half Term begins on THURSDAY, M \Y eft 
ENTRANCh SCHOLARSHIPS 

One Pfeiffer Stholar'«)iip in S» lencc, Jinnunl value £4^, And one C«>urtBuM 
Schularship in Ari<(, annual \Ahie 30 Guineas, e-xch tenable for three 
years, will be awarded on ihe rc!>uU of the Fxandnation to be held at the 
Collefic oil June 28 and 29 

Names to l>e sent to the PKiNCirAt , not later than June 15 

LUeV J RUSSFLL, Honorary SccrclAr> 

ROYAL GEOGRAPHICAL SOCIETY. 

The Annivcrsai> Me* ling will be h«ld (by ^M.imi»sion of the Sciiau) in 
the Ifall of (he Uiuicrstiy of London, ihirliiiKton (*ardtns VV , on 
Monday, Sl'i) 23 , at j pm Sir Cifmbnis K Makkham, kt H, 
K R b , President in tb*. Chair t>unng the Meeting the Coumil and 
Officers will lie elected for the eiKming year, the Annul) Report of the 
OouiKil will be reul, the Pre-sulent will give hiv Address, and the Gold 
Medals iirnl other Awards of (he Society will )h presented 

The Annual Dinner of ih*. Society wdl he held on the e\cning of the 
Anniversary Meeuug, at the Hotel Cecil, at 7 p m Dinner thaige £1 u 


ROYAL INSTITUTION OF GREAT 
BRITAIN, 

ALBfMAKLF SI KLFT, I'KCADIl.IA , W 

J Aktmuk PiloMsos, I sq , MA, lecturer on Biulogc Sghool of 
Medicine, h ilinlmruh, m ill on Saturdav next, May ji, at Hirer otHik, 
deliver the hiis( *)l i ho lectures on ' 1 he ltiol«>gy of ‘sprmi. 

Subscription 10 ihisCourse, H’llf 1 (tumea 

CIVIL SERVICE COMMISSION. 

FOKniCOMING F LAMINATION 

JUNIOR ASSISI ANT in ilie An Kr.iii.h of ihr South Rn,M„Kion 
Mnseum (iB- 2<;) June 1 

Tlie date specjlied is the Ulist nl which applications tan he rctcived 
They must be made on forms to be obtained, with pariitulirs, fn>m the 
.Srckkiakv, C ivil Service Commission, I onrion, S W 

INSTRUCTION IN 
PURE CULTIVATION OF YEAST. 

AscoriJiiig in HANSBNS Methods 
( ourses for Beginners, ax well as fur Advanced Siudenis, in Physiology 
Jinii 1 echnolugv of h crmentaltoiis- Biolu|$icil Analysis of Veast 

Manuals — Chr Hausen ' Practical Studies in 1 ‘erinciuation ' 
l.x)ndun (Spun), 18^ Alfred jOrgensen * Micro organisms and (■rrineiit 
AiH^n Ixindunfl' W (you), rSyt 

Further Purticnlnrs un Application to the Oirectur, Ai kkuu J^SirrFNSRN, 
The Laboratory, < openhagen V 

MASON UNIVERSITY COLLEGeT 
BIRMINGHAM 

fALULTY at sen- Nth 

KFSFARCn SCHOLARSHIFS 

(Founded by the hte I' Aubrey Bowen, Esq , of Melbourne, Anstialin ) 
(rt) 1 WO BOWEN SCHOT ARSHIPS in N(plNRLklN(t, each 
of (he value of «l>ouc £g6 

(/>)ONF BOWEN SCHOI ^RSHIP w METALLURt.Y, of the 

(0 THRFh*^ PR’iFVn.h Y SCHOI ARSHIPS in CHEMISTRY, 
each of the value of about £g6 

1 he object of these SLHOI ARSHIPS is to cncouraga Higher Work and 
Reftearch in Scicntihe Professional Engineering and in Chemical and Metal 
lurgical Science 

\pplications, supported by details of educational * 


ferenccs to former Teachers and others, iihould b* 


MASON UNIVERSITY COLLEGE. 
BIRMINGHAM 

lECTURER ON ILCHNItAI LIECTRItITY 
The Council invite APPLICAT IONS for iho ebove APPOINTMENT, 
vac.nt by the Rc>igMltlon of Mr R H Hou.man, M I F E 

Application., tccompanied by Forty topic, of Tcmimoniab, ahould be 
.ent lothe undertigned, not hter than Monday, June m 
The tandidate elected wtll be required to enter upon hu dutie. on 
October i, 1898 

Further pariiculara may bo obtained from 

CEO H MORLEV, Regiatrar 


UNIVERSITY OF GLASGOW. 

EXAMINERSHIF IN PH\ SICS 

The University Court of the University of Glasgow will shortly pnx eed 
to^ai^int an Additional Examiner m Phytitca for Defircen in Meduine 

Th« Appointment will be for three years from xat October next, nt an 
annual fee of 

Candidates sWuld lodge tweni) copies of their Application and Testi 
moniala with the undersigned un or before ist June ncxi 

MAN E (.1 APPt RfON, Secreiary of the! ourt 

91 W'est Regent Street, f/lasgow 


McGILL UNIVERSITY. MONTREAL. 

CHAIR OF PHYSICS 

The Board of Governorm la prepared to recciie apphcaliona for one of the 
W C McDonald Chairs of Physics vacant by the recent appi^intmrnt of 
Prof Callendnr, M A , t R S , to l)»e (^uniti Chair of Physic* in University 
College, Iiondon Salary, di yuo per annum 
Applications accompanied by any (esiimonials whiHi Candid ites may 
desire t‘> -ubmit, should reach the undersigned nn or lieforc June ju next 
W \ VUGHAN, Sctreiary, M< (oil University, Moniren! 


McGILL UNIVERSITY, MONTREAL. 

CHMROh FIFURILAI h NUINEERINO 
The Boanl of Governors is prepaicd to receive applic'itions foi the W C 
McDonald Chair of Mectiical Engineering Salary, not less thin 2000 
dollors per annum 

Applic ition«, accoinuanicd by any testimonials whiih Cniiilnl ites nny 
desire 10 submit, should re n li the undersigned on or before J unc so next 
W VAU<*HAN, Stt< retary, Met oil Umvi rsity , Montreil 


OWENS COLLEGE, MANCHESTER. 

Ihc Senniv ire pr'*psred to Appoint an ASSlhlANl tfCTURER 
• lid OFMONSIKAIOR in BOIaNV The Stipend will be £15^ per 


d ihe r>em(h»sira!ur w 


sepionbcr 39 next 

Appln itions, Hitit Icstimoiit lU, diould l>e nddressed to the Rifiiis I u ak, 
lot (niieriiun June m, from whom T detailed statement of the duties, , 


S CHAhhFRS Regixtrnr 


MERCHANT VENTURERS’ 
TECHNICAL COLLEGE, BRISTOL 

JUNIOR ASSISTANT lor METMIUROY ami CHFMISTRY 
required in September Saluy ^ y^ar, incrcving to jC^oo 
Catididaien must send in their appliuiiums not liter than May 31, and 
must stite that they h ive read the yvarticulars a.s to the Post, which can be 
uhiained from the Kei istrah on npphiaiioii 

UNIVERSITY COLLE^E^, ^EFFIELD. 

PHYSlOLOr.Y 

Thftf.mmilimemlioappoiiitnIFCTURbR in PHVSIOlOf.Y 
Ba-nculsrs to he ohtuned fiom the Rki is i k ci , 

\|ipti«.ations musi Ik; received l>y June 11 

ENSOH DRURN, Rci^isirir 


SKILLED ATTENDANT in Zoological 

LaWritory and Mu&cum Prrp*\ration Room WANTED , one who 
cvpericm e 'xnd enn Mount and I 'ihel prei).iraiions required Apply 
St ittng age, present wnges, and rcfcreiues, to Prof 1 ankI'sifr, The 
Museum, Oxford 


la GUINEA NORWAY CRUISES 

FROM NhWCASTI.F ON 1 YNF.-FORTNIGHTLY 
•‘MIDNIt, HT SUN," 3178 Tons, 3500 H,P 

Fln..t YACHT INO ST F AMF-U nbrait NO UPPER BERTHS 
Suilmgs IjTf ’(>«««' 'i Vnrf'V*? 

PASSENCH^r'' AOENT^ S S 


ORIENT COMPANY’S PLEASURE 
CRUISE, 

By their S.eamship LUSITANIA (3912 tons register), 
from LONDON, Junt 15 , LF-IT H, June 17, 
to th« finest FIORDS in NORWAY nnd the NORTH CAPE (for Midnight 
Sun), 

Arriving bock in LON DON, July i . 

Othor Cruises to follow 

High cla.HH Cumne, Suing Band, Rlectnc Light, Ac 
^ GREEN and CO. \ Head Office*. 

Manager* ( ANDERSON, ANDERSON, and CO / Fmichurch Avenue 
For pMMige apply to the latter Firm, at 5 Fenchurch Avenue, London, 
E C , or to rh«Ve« End Brmch Office, 16 Lockspur Street, S W 
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Froivc ■WAX-TER SCOTT’S EXST. 

THE CONTEMPORARY SCIENCE SERIES. Edited bv HAVELOCK ELLIS 

"" - “u". C/ol/t, 3s. 6d. Some Vole at 6S. Wueirated 

Bacteria and their Products liy Dr Sims | Modern Capitalism Ii> J \ Hui.son » M 

' ■ ^^paritlons^ and Thought Transterence. 

Introduction to Comparative Psychology. 


The Evolution of Sex. Hy Prof 
r.Fljiii-s and J Akihir 1 homv.n 

Elwtrlclty In Modern Life. By L 
The ^arln of the Aryans. By Dr 
Physiognomy and Expression. By 

Evolution and Disease By J 
SurroR, P R (_ S II 
The Village Community. By i. L 


1 The Evolution of Marriage By In 
Education and Heredity lU | tl (.1 


Property u. tliiR'in uni Dr.tlapnin 

Prof ( II LkTIIOKM-AU JI Inf 

Volcanoes Past and Present By Prof t 
Hi I I I L 1) I- R S ,16,/ 

Public Health Problems By Di J 


Hypnotism. By Dr \.i iiiiRTMnLt(Brrlin) yK,,,' Modern Meteorology 1 
Manual Training By Dr t M Wik.i.uard y. r„/ 

_J/ The Germ Plasm By \ 

Primitive Folk By !• 1 if Killcs ■ n-u. . 1 . 

The Science of Fairy Tales 


The Industries of Animals. By I 


Sale Dv flucttoii. 


MR J C STEVENS will Sell the above by 

\»iciinn -Tt hi-i Kooiti«, Kinp sirfpl, Co\»*ni (•‘irtlrn, on 

lUKsnW nevi M 24 dthMfj.isi ,.pircist>l> 


WATKINS & DONCASTER, 

NATURALISTS, and Manufooturepa of 

CABINETS and APPARATUS 

fOK ENTOHOLOGY IB//IDS EChSi AMD All BSANCHES Of 
NATURAL HISTORY 

A LARGE STOCK OF INSECTS AND BIRDS EGGS 
SPECIAL SHOW-ROOM FOR CABINETS 

Call Of tend jor detailed Calalogiie m HR ) Rot! free on 

of 

distinguished 


36 STRAND, LONDON 

(hnv Door* frjm < liTrinu < mss ) 

MINERALS 


. , . - 1.1 1' 

I The Origins of Invention Ih Ons i 
; The Growth of the Brain By Pr.if II H 
Evolution In Art By Pruf t i Mmiia.m tu 
, FOUR RECENT ADDITIONS TO THE SERIES. 
Hallucinations and Illusions - ahmdi ..fihe 
The Psychology of the Emotions By Prof 
The New Psychology By Dr I w 

Sleep ID Pi.y.loli.Fy PitholoFy, Hyt,n-nr irnt 
P.yyhology By Dr Mami i.i 

SQUARE 

OOLLBCTIOMS OP 

MINERALS, ROCKS, FOSSILS, 

AND MICROSCOPIC SLIDES 

GEOLOGY PHYSIOGRAPHY, 

As Jotfh in the ^t-teiue and Art Direitory 


DhtiCRlPJJl'i ^LliiCULiK POS t EPLE 

THOMAS b. RUSSELL. Mineralogist, 

78 NEWGATE STREET, LONDON, E 0 

F. H BUTLER, M.A Oion., Anoo. R. 8. Mine*. 

NATDRAl. HISTORY AOBMOY 

158 BKOMPTON kOAl), LONDON 
Dealer id RooIii, Mmerais, Foiiili, and other ObjeoU 
of Scientifle Intereit 




E 


.rn.ly c 


d It, I 


FOR educational 


ColiecVl'mV 


ThUIc* Poni paid, paper, n * cloib, is . i alf mtprleavcd, ajt 
SPECIMENS PURCHASKIi S nnples .md Correspondence iied i 

DR. A E. FOOTE. 

1317 ARCH STKET, PHILAOEIPHIA, P A , U ai | ^ | 

liNiRALOGY. 

SAMUEL HENSON 

Us'i just received some beautifully Crystallised GOLO SPLCI 
MtNS and NUGGETS Choice Dioplase, Wulfeniles and 
Emeralds on Matrix Very fine Mocha Stones Gem Slones 
for Mounting 

CoHedtons for Student, Idtuher, or f’rospettot Lessons geven 

SAMUEL HENS 0 M 7 RECENT STREET, LONDON, W. 

KSTABLISHED 1840 

ALBERT EDWARD JAMRACH 

(Late CHARLES JAMRACH), 

NATURALIST, 

180 ST. GEORGE STREET EAST 

Iniplemtnl, ol Serage Warfare, Idol,, Sacrad Mask,, Peruvian Pottery 
Nei.oku Chine, l.aequm, Gongs, Shell, and other Cwioe 


COLLECTION OF METEORITES 

Formed by JAMES R GREGORY during the last 40 Years, 

( omprising o\ir 400 tliflcrciil Palls ami alinui 550 Siyecinuns, 
includini' many yery chmci, exiinjiles tmi man) i>f exiri im.- 
rarity, all m the finest ctimliiion 
for f Hither Parluiiinrs, C-, , iiffly to 

JAMES R. GREGORY, 

1 Kelso Place, Kensin^on, LONDON, W. 

SECOND-HAND Makers). 

61 EQUATOniAL REFLECTOR CALVER £30 
3) COOKE TELESCOPE, £35 

MICROSCOPE, ROSS yvtth s Po»er.ind \p|,araru., £22 toe 
„ WATSON'S, VAN HEURCK, £25 

Vany others of alt knut^ on han.i List on 4/>fli,at,on 

Selentlflo and Optical Instruments Bought, Sold, 
or Exohanged. 

CLARKSON * CO , 28 Bartlett’s Buildings, Holbo rn Cir cus, E C. 

SECOND-HAND ""=^“*^ 8 '’'^ 


AND APPARATUS 


by ROSS, SWIFT, BECK ZEISS, Snu v..... 

VAN HEURCK MODEL B, by WATSON, yviih iiumeroui. Objective,. 
&. , £36 I5t 

ZEISS STAND, yvltli A and D Oluectivev £6 

CABINETS. OBJECTS, 0 I 88 ECTINQ INSTRUMENTS, at greatly^ 
Reduend Prices CaMornr Gratis on Affinal, on 

MILLIKIN * IiAWIiHT, 165 STRAND, W C. 
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;SWAN SONNENSCHEIN & CO. 

MR ADAM SKDfAVICk’S MW ZOOLOCY 

STUDENT’S TEXT- BOOK of ZOOLOGY 

Vd I-PROrO/OA 10 CHAKTOr.NATHA M> ADAM 
SLDGWK K, Fellow niifl Tutor of I nnii> College Camtiruigr, nml 
Reader of Animal Morpholopj in the Un!\crMl> of e imbndee With 

First Rf-'Hw i'. thoroughly up lo tJitc, and h i> not brAikcn 

V Utiinlialed so nituh Inwards the cxiKtnifi ktiowlr.lgr of /ooloj,j , that tbt. 

AN IMFORIANI NhW OUr»\NIC ( Hh\IISTR\ 

INTRODUCTION TO THE STUDY OF 

ORl.ANIC LHFMISTR\ . Tivl for Simlcnls in Ihc I'm 
vcMiics ^nd Ic-hnu il S< l.o.iU Hj lOHN W ADF K S< (loud). 


Just Published, Crown 8v.>, Price 6r M 

THE ARRANGEMENT OF ATOMS 
IN SPACE. 

Bv J H VAN T HOFF 


1| Kits, Irofessol id thuuMrYaMh^^l 

l(»\(,MA\S (.RlehN, S. CO, 1 n 


bx Alt-KI>|t 
1 ransi itcd 


THE ORIGIN AND GROWTH OF THE 
MORAL INSTINCT. 

Uy ALI'XANDER SUIHERLANI), MA 

LOM.MANS, (.RLLN, .V CO, 

I.n\rir>N, Neu \ork, \\r> Bii\iiie\ 

BAIRD & TATLOCK, 

iftamifacturei’s ot Cbemtcal anb Jtbvjstcal 
apparatus, Xaboiatoi^ 36cncbcs, jTumc 
Closets, <8c. 

dealers anb importers of pure 
Cbemtcals, ^Ic. 

Contractors to "tocr f©ajest\?'s Oov’ernnicut 

14 CROSS STREET, HATTON GARDEN, 
LONDON, E.C. 

iAllfOGi'F.S ()V ArriJLAllOX 

THP 

< 0 iMB&IDBE S 018 NTIF 10 INSTRUMENT OOMPANI, 

LIMITED . CARLYLB ROAD, CAMBRIDGE 
dfakeri of Callendar Ic Griffiths' Patent Eleotrloal Pyrometers 
for HlKh Temperature Work. 

Aleetrleal Thermometers for In^vestlvatlng Barth Tempera- 
tures, as supplied to several of the leadinar Observatories. 
Callendar It Griffiths’ Improved Patent Wire Bridges, 
standard Resistance Colls oonstruoied on Messrs. Griffiths 
and Burstall's Method. 

PARTICULARS M^D PRICES ON APPLICAPIOH 
.4UABTZ FIBRES on Friunc.,sboul 6«. iiisnd 16 inU.c. Iona, >t 6S . 
7S. 6d., and lOs, par Frama lanpaotivcly , now caady for distribution 

PhysloloRleal and Physi cal Apparatus of the best quality 
Seetlon CutUi 


THE BRIIKJES-LEE 

PHOTO-THEODOLITE 


lAfl most perfeot Instrument 
inventad for Sursey Work in 
Mountainous Districts, and for 
Military or Rapid Surveys 
The Phi.io Thcixlolitc 
aulomaiically records 
on the photograph all, 
or nearly all, the iliila 
nccrssarj for the rtduc 
lion of the photograplis, 
including the M.ignetic 

siderably reducing the 
time spent and the risk 
of error in tlu in(i rprtlstiot 
the phologiaphs 

The Instrument is fitted with 
in Aluminium Body, 6 in 
Azimuthal Circle, reading with 
Ycrnier to one imnute of ai 


degrees Teh 


ISs, lilt 





“ Cambridge " Rocking Hlorotoroe. 
_ 'loe £4 4s _ 

UlntirmUd Cmtal<,,n4 »f Atfmmiut unt Pe,t Pr„on nctl/ly/u 6d 

Addregg all Communications 

•“ Instrument Company, Ltd., Cambridge.” 


Rectilinear Lens with Ins Dia 
phragni and Colour hcreeii, sis douhle dark Slides in Mahogany 
Case, ivith Stsnd complete, £45. 


L. CASELLA, 

147 Holborn Bars, London, E.C. 

1 rl^rnpliic Addre.s “ Fsculrhsiin, Lonilun I dephuile Hollioirl my, 

Nl \V I’MINI (1897) 

DAVENPORT-STEWARD 
UNIVERSAL 
ARC 
LAMP 

FOR 

HIGH CLASS 
OPTICAL 
PROJECTIONS, 

£5 5s. 



CarreDts 

ILL USTR 4 TEli CAT 4 LOGU h 


X-RAY APP A R A T U S. 

J. H. STEWARD, 

408 STRAND; 457 WEST STRAND, W.C.; 
7QRACECHURCH STREET, EC., LONDON. 


May 19, 1898] 


IT THE HlOHl 

Cadbury’s 

COCOA is COCOA, 

and COCOA ONLY. 

CADBURY’S is not a combination of drugs or a high-sounding ^ * 

alkalied article, it is A most sustaining and 

PERFECT \ 

refreshing beverage, being a and a drink combined. 


FOOD 

It is specially suitable FOR all times and all seasons. 

It is most I I 1^1 building up the 

nourishing for the Y ^ J lAI growing body. 


For breakfast, supper, AND times. 


The 

ideal drink for the 


OLD 


CADBURY’S { 


repairing the waste 
incidental to life. 

"} COCOA. 


PHCENIX FIRE OFFICE, 

9 LOMBARD ST., K.C„ and 67 CHARING CROSS, S.W ' 

Esi ADI ISIIKD 1782 

MODERATE RATES ABSOLUTE SECURITY I 
ELECTRIC LIGHTING RULES SUPPLIED I 

LIBERAL LOSS SETTLEMENTS | 

PROMPT PAYMENT OF CLAIMS. 

StCRlTAKlKS— W c MACDONALD and F B MACDONALD 

1.0SB1IS PAID ovBR Rao,ooo,ooo 


FREDK. JACKSON & Co. 

(Late MOTTER8HEAD A CO ), 

ACROSS STREET, MANCHESTER 

6oot/s Entrance 10 Half-Hoon Strett^ 

LABORATORY FURNISHERS, 

Importan, Maanrutaren, and Dealer! In 

CHEMICAL AND PHYSICAL 
APPARATUS 

or every Description 

Fine Cbemicals, Yolametric Sointions, 
Plain and Stoppered Bottles, 

AND EVERT LABORATORY REQUIREMENT 
Illaitretad OateloRue ol Apparatni, with Prloc Uit 
of Ohemioali, free on appllaatlon 
|T«lcgtaphic Address— “AvrABATUs, MANCHesiae "a 


a CONCENTRATED^ 

“"r"'Cr0C05l. 


260 

GOLD MEDALS,! 
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OPTIMUS ” INDUCTION COILS 

(Best London made) 

FOR RdNTGEN X-RAY PHOTOGRAPHY. 

Inch Spark 2 1 4 ; 6 lO 12 

Price £8 £10 £12 £14 £16 £28 £ 8 B 


Sm FOCUS TUSES. cuIbahteeo 25/' 

ACCUMULATORS AND PRIMARY BATTERIES. 


PERKEN, SON & 


RAYMENT, LONDON. 


BIUKBECK BANK. 

Suulhainpton Building., Chancery I,.ne, London 
TWO AND A HALf perCKNT I NTF R h STalWedon DEPObITS. 
"'’nH'O per CENT on CUKRENI ACCOUNTS, on the Min.mum 
^ s"rd^ iTs'.'n'd S H a"^!? h S pln"hMed' nnd^.’old 

Thu IIIKKKECK ALMANACK, wilh full particular., po.l free 

hRANCIS RAVENSCROFT, Manager 

EPPS’S COCOAINE. 

OOOOA-NIB EIXTRAOT { 

The choicest nnslerl nilis (hrnken up beans) of the naturil ' 
Ciaoa on bemir subjected lo ixmcrful li^drauhc prissuie, j;i\c \ 
forth their esetss of oil, leavinir for use a finely flavoured jMiader 
- “Cocoaine,”a jitoduel which, when pre)sired with Unhng 
water, has the consistence of tea, of which it is now, with m.in), | 
lienellriully taking the place Its ae live principle laing a gentle 

mg the system only in lafielled Tins If unable to obtain 

It of your tradesman, a Tin will lx: sent jmisI free for 9 stamps — 
James Kri's end ( o , I,ii> , Homieo|>aibic Cbemists, London 

HOLLOWAY’S OINTMENT 

CURES 

Gout, Rheumatism, Lumbag-o, Sciatica, Cuts, 
Bruises, Sprains, &c. 

INVALUABLE FOR ALL SKIN DISEASES 

Holloway's OlDtment and Pills may bo obtained of 
all Medicine Vendors. 

THE IRISH NATURALIST 
A Monthly MagfBtine of Iriih Zoology, Botany, and 
Oeology Price 6d. 

Edited by GF.O H CARPh NT ER, 1! Sc , and R I LOYD 
f’KAEGER, H A 

Dublin EASON & SON, I Tl) , ,0 Lower Snckville Street 
(to which Address Siibscriptiuns should be sent) 

London SIMPKIN M A A1 L.H AM Ml ON, KENT & CO , Lid 


flOMTON-PlCKARD 


K £200 1^ PRIZE 

COMPETITION. 


Illustrated Catalogue, witn Particulars, Pod Free 

THE THORHTDN-PICKARD MANUFACTURING CO , Ltd , ALTRINCH AM. 

PflQQnD X-RAY tubes; 

U U 0 0 U n cathode 

ACTUAI MAKFR, 

67 FARBINODON Ml V 

mercury’ PUMPS, ^ 

eXPERIMENTAL AND SCIENTIFIC CLASS BLOWINQ 

TO SCIENCE LECTURERS. 

HUGHES' MOTO-PHOTOSCOPE FOR LIYIRC PICTURES 

THE MOSr PERbHCr 

No Shutt.k, therefore no Flickering Superb Mechanism 
JAt Mam rhoto Ca»ura far taking tkt Putnrtt IHuttraltd Liitt, id 
SeeMr Huoiia. PAIENI COMUINAllON OPl ICAL LANTERN, 
Ac Miniature 1 nple t,aiitcrn con.rructed fur^ll J Maidkn E,^q , great 

Mmonstratiun tSIngnificenl Result. ** Doewra Triple, Pure Medal, 
HigheaiAward Supplied to the Royal Polytechnic In.lilution, Dr H Grat 
TAH GuiNN.as, Madame Adecina Path, &c , &c Patent Pamphengo, 
Science Lantern. 1 he Univei.al Lantern 4 inch CondenKr. 4 wick Lamp, 
Portrait Combination front Ixn.e., iSi td , Marvellous value Science 
fxeture Set. Novelties The Ijintern KalcidoKope Cheapest fjuitern 
Outfit, in the World Grandly Illustrated Catalogue, over iSo choice £n 

opmLffmEMFmjNS 

Ben^ew^ &c , &c instruments fi'r special purpoMw constructed to Clients' 
“w 'wiliol!r(formt?ry''fme^^^^^ at Messrs El I ir>Tr Bros ), 

: 56 Crogsland Koad, Chalk harm, London, N W 

CoNIRACTOR TO H M (rOVRKNMKNT 


scientific CLASS BLOWINQ 


LARGE MODEL ILLUSTRATING HERTZIAN WAVE MOTION. 

Am designed by Prof. SILYANUB P. THOMPSON. 

Beautifully illustrating the propagation of the Wave, the progress of which may be 
watched, from the Oscillator until it reaches the Resonator and causes a 
responsive vibration 

Apparatus for Hertz Experiments. Radiator and Coherer to Illustrate WIRELESS 
TELi^RAPHY. Syntonic Leyden Jars with Air-gap Tuning Slide, &c. 

<BY APR^NTMENT to the royal institution of great BRITAIN), 

^ QOVBRNMBNT OONTRAOTOR8, *0., 

*B6 CHARING CROSS ROAD, LONDON, W.C. 
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MACMILLAN & CO.’S NEW BOOKS. 

VOLUME I NOW READY 

THE SCIENTIFIC MEMOIRS OF THOMAS HENRY HUXLEY. 


EniTKU BY 

Prof. MICHAEL FOSTER, M.A., M.D.. LL.D., F.R.S., 

AMU BY 

Prof. E RAY LANKESTER, M.A., LL.D., F R.S. 

In >i>ur Viiluini's \ol I , Super Royal 8vo 25r net 
*,* 'Jhts IVari. wi/lh, u<l,l,n Sth only 

VOLUME \ NOW READY 

A SYSTEM OF MEDICINE. By many Writers Edited by Thomas Clikford 

ALLBU 1 r, M a , M D , LL D , )• R C V , \c Volume V DLSI ASLS OF Til)'. RFSPIR YTOR\ -SYSTEM , 
DISEASES OF THl' CIRCUl ATORN SYSTt M Demy 8vo, 251 net 
\OLUME II NOW RE.ADV 

ELECTRO-PHYSIOLOGY. By W. Biedermann, Professor of Physiology in 

Jena Translated by FKANCFS A WH BY With One Hundred and Fort) Mine Fi^jurLs Vol II Svo, 171 net 
Vul I With One Ilundrtil mil Thirty stv illustrations 810,171 net 
NATt’KE “ Students of physiology who find, as iiianv do, iheir ignorance of C.ernian to be an embarrassing obstacle in 
their reading, ought to be grateful to Miss Welby for her skilful translation of Prof Biederinann’s ' I leitrophysiologic ’ The 

value of the book i (insists chiefly in this— that it is a faithful record of the results yielded by the researches of the l.ist half century 
in the field of inquiry to which it relates tin the whole Miss Welby has given the sense ol her author with great 1 ire and 

accuracy ” 

BY THl RUHir HON LORD 1 MtUEU 

STUDIES IN CURRENCY, 1898; or, IntiumeM into certain Modern Problems 

connected with the Stindard of \ ahie .and the Media of F.schaiige Hy the Right Hon Lord F \RRKR Demy Svo, 
I2r (>il net 

Super royal 8io, 2^' net 

HISTORY OF THE SOCIETY OF DILETTANTI. C oinpilc’d by LiONi L 

CUST, M \ , Diicclor of the National I’orir.ail (jalliry, and F-dited by SHINI \ (.OL\ IN, M \ , Kei(icr ol the I’niils 
and Drawings in the British Museum With 14 I’hotograsure Plate. 

*,* The Lditioii will be strictly limited to 350 copies 

THE SCIENCE OF LAW AND LAW-MAKING: B( ing an Intniduction 

to Law a ( leneral \ lew of its Forms uul ‘substance, and a I >is( ussion ol the Oueslions of Lodificution li) R FLOYD 
CLARRF, \ B , I I B , of the New \ ork Bir Demy Svo. 171 net 

MACMILLAN eM (O, Lti>, LONDON 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 

othe"”s!ictm''nror Jioncl' Ei'ri"“'?”acTr HehJ ^ 

THOMAS BOLTON, ' 

25 BALSA LL HEATH ROAD, BIRMINGHAM I 

MARINE BIOLOGICAL ASSOCIATION ! 
OF THE UNITED KINGDOM. ! 

THE LABORATORY, PLYMOUTH 


NATURAL SCIENCE. 

Bv IDkhert Si'knlri 


TIu MAY Numho 
CELL-PHYSIOLOGY 
Tkeothu U 
s'OrFS AVD LOMMFNls - “■ 


\ Pisilitrua, Plstnkttni (.luatacou o 
'Iu'ns V RFPLV By K'-v 
VSFMUL RKI'RODUCTIO’ 


The following animals can always be supplied, either living ■ 
or preserved by the best methods — 

"1, Clava. ObeliB, bertiilaria ‘ 


'ARASHhS VNU MFSSMVTFS V 
■hAtoRV Ol- TICK MAY 


rt AMERI 

Sycon, Clava, ot>eliA, Sertularia , Aciinia, Tealia. Car>ophy)1ia, Alcy ' u, a#*^ u JIiitth 
onium , Kormiphora (preserved) , laCptopWna , Lmeun, Amphiporun , Nereis r piMr^i i w 

Aphr^ite, Areiiicuta, Lanice, TerelMlIa, Lepas, Halaitux, Oair***''*-**' - - - 

UKia^ ’ Patella, Buccinunif Elcdime, I 

(preserved), bcyllium, Rr - ®- " 


IN EUKOPE AM> 
ASSihKYriON OV 


Biological Laborat 




) apply 10 


''!•» ] OBllUARIES, NEW'S, and! OK REsPONDl S.'(-E 
' l-rurOof Shilhof \tt 

THE DIRECTOR 1 London J M DENT A CO , 29 Bedford Street, WC 


NOTICE — Adverttsements and business letters for NATURE should be addtessed to the Publishers, Editorial 
communications to the Editor The telegraphic address of Nature is “ Phusis,” London 


SUBSCRIPTIONS TO “ NATURE.” 


•Three Lines in Column 
Per Line after 

One Eighth Page, or Quarter Column 


Yearly 18 

Half yearly . o 14 

Quarterly o 7 

To ALL Placks Abroad.— 

Yearly I 10 

Half-yearly . . . . . . . o 15 

Quarterly . .08 

Cheques and Mensy Orders payable to MACMILLAN S-* CO , Limited. 
MACMILLAN AND CO, LIMITED, SI MARTIN'S STREET, LONDON, W C 


CHARGES FOR ADVERTISEMENTS. 


lalf a Page, or a Column 

Whole Page , 660 

•The firnt line bemg m heavy pe u charged for as Two I ines 

rablt fo bfACMlLLAN ^ CO , LimiUd. 
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^TT^OOI> MC^OZXXWXS 



w'ISS-iISh;".,', PHILIP HARRIS & CO., Ltd.. 

CHEMICAL AND PHYSICAL APPARATUS MAKERS, BIRMINGHAM. 


W. WATSON & SONS’ X-RAY APPARATUS. 


. W & SoNb PENETRATOR Tul.-. 31! 

ABLE CATHOtSE lube lot reguloling .he Penelrn.i.e Pu 

®?o*.V! £33 'To'. r .l.", £8' 

TBB OOHTACT BBSAKBR .//W 


,() 40. RELIABLE FOCUS Tube 26. Mr ConipWII Sw. 


> for K.KltogrBphy 


n.OeRESCXNT B0RUN8, pr.Kluc.n ihe terj (met leHulis, fr.,... 20*. 

PRIMARY BATTERIES. ACCUMULATORS, RHEOSTATS, TESLA APPARATUS, &c. 

W. WATSON & SONS {EsuibUshed 1837 ), Opticians to H.M. Government. 

Sole London Address 313 HICjII IlOLHOKN, LONDON, WC , and 7S bwanston Street, Melbourne, Australia 

o R o » s e: ' ir*s oix. x: m €» x »r lEi s . 

# f 

Suitable for all claBses 
of Hortcultural 
Morb. 

REFERENCES, dc., ON 
APPLICATION. 


PORTABLE OILENO^NES. 

BGONOmCAL, 

POWERFUL, 

EFFICIENT. 


Cost of Working 
half-penny per Hon 
Power per Hour. 


TANGENT 


Reg I Putt 

HRASS TAltLr 

OPTICALI.N TKUr MIKKOR lO 
PRIM NT PARALLAX 
TWO SKIS WINDINt.S 
FOUR TLKMINALS 
FIBRF SUSPENSION 
t.RADUAlLD EITMLR SI.NGLE OR 
TAM.INI DKtrRHs 


W. ft J. Qmorf, Ltd., late 



CROSSLEY BROS., Ltd.. OPENSHAW, MAN CHESTER . 

GALVANOMETER. 

PRICE 

30 /- 


MANUFAGTORY: 

.3-36 CAMBRIDGR STREET 
13 15 CRESCENT, 


BIRMINGHAM. 

F. E. BECKER & CO., JS-a? HATTOK wall HATTON OARDEN^ LONDON. 



No. 1491, VoL 5«] 


THURSDAY, MAY 26, 1898 


[I’KicE Sixpence. 



AYRTON-MATHER UNIVERSAL SHUNT BOX. 


APPS-NEWTON NALDER BROS. & CO., Ltd. 

18-inoh INDUCTION COIL. 16 red lion street, London, e c. 

l6&dlnf X-^y 


by Hi WabiMr In 

3 F1_E_ET STF^ET 

Dr J M\CINlY^E^«r — "My 

show movcmORts of the bo<i} 'hi mejns of the KmitKeu Hays, h<i lieeii 
done by means of the t8" (Apps Newton) Coils, which 1 have found lo be 

'"wpLTAyWbHSTER,^ Eso sajj The i8" CoH you supplied me j 

all Olheis that I have tried *'*' I 

Sir GERVAS P 01 \N, Hart , si>s "I im very pleased with the ' 
new Coil, which works sp^lendidly, glvinff the full i8" Spirk with onl^ 8 t.j^n 

nnwuiu^o^ airMnt^used ^_l^do md^u^ ihejdniinum^s Wirn « 

It work* eittrAordinanly smoothly ' 

’'MANDFACTURhl) IIY 

NE'W'rroN ^ ooa, 

3 FLEET STREET, LONDON. 

NOW RLADV. 3R0 EDITION 

CHEMICAL HANDICRAFT. 

A Cl.AShlFIED AND DPhCRl I’ fl VL CATALOGUE Ok CHEMlrAI 
Api'ARAius and Rkaglnts, suitable for the pcrforinante nf 
CI.ISR Experiments, for eiery Process of Chiiiiic.il Rtstarch, 
and for Chemical Testing tn the Arts Accomivinied bj copions 
Notes, explanatory of the eotislructioii and use of the .VpjMratu* 

In One Large Volume, Royal 8vo, 440 pp., Illustrated 
by 1600 Engravings, f riee 3s. Post free. 

TAts Edition has been entirely rewritten up to date, and is 
illustrated by many hundreds of new Engsaviiigs speually 
prepared from Photographs of the Apparatus 

The prties have been thoroughly revised, and the booh forms the 
MOST COMPLETE and CHEAPEST CATALOGUE 
of MODERN APPA PATHS and EE AG ENTS extant 


NEQRETTI & ZAMBRA'S 

BBLr-RSCOBDINO 

METEOROLOGICAL INSTRUMENTS 


JOHN J. GRIFFIN & SONS, 12- 

22 GARRIOK STRBBT, LONDON, W.O. 


NECRETTL A Z A M B R A, 

SciaNTiPid l»kT»uM*«T Makkrs To Hrk Maje*tv TfiE Qvumh ANl 
British aso Foreign Governments, 

38 HOLBORN VIADUCT, E.O. 

Branchrs 49 CORNHILL, .nd ■«. RK.F-NT STREET, london. 
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ROYAL INSTITUTION OF GREAT 
BRITAIN. 

ALBLMARLL S FUFFT, PICCADILLV , W 

TUESinV (IKXI), May It, at Three o'clock Profeti'Mjf S H Hutchfh, 
II D , I itt 1) , IVofeH'^or of (*rrrk »» the Univer^ilV of Tdinburgh Fir-ti 
(if iwo Lecltireft on “ I iitiary CnttctHm m (.rtie«e' Haifa Guinea the 

THURSPW, June 2, at Three o clock EimARi* E KtElN, M D, 
1Kb, Lecturer on Phymolo^y at St Kartholomew a Hospital First of 
Iwo t.*(tures on "Modem Methods and their Xchievctnents m Bicteri 
iilogy Half a (lUinea 

S\TUR1)^V. June 4, at Three oJocU Richard Caion, MD, 
h R C 1* Firht of Two Lettuics on "The Temples iiml Ritual of 
\vklcpios At Epidaurus and \thens *' (With I antern llluslr'itions ) Half 


F Nt.lNF KRINr, AND CHEMISTRY 

CITY AND GUILDS OF LONDON 
INSTITUTE. 

The Courses of liistrtitUon «l the Institutes Cii>»rRAL TkCMNicAL 
CouiRcR (FxhiijiUun RoacDare for btudeiiH not under ir> ) cars of age, 
those At the luHtiiiite s Irchnical Cot lki e, Finshukv, Are of iii Inier 
mediate Grade for Students not nmUr ,4 ytars of age The Entrance 
Examinations to i>oth Colleges arc held in SeptemWr, and the Sessions 
(.ommrnce in CK iol>ei Particulars of the Entrim c t x imiimiions. Si holar 
ship*, Fees, and Courses of Study, iniy be obtained from the respeiuve 
Colleges, or from the Head OfTn e of the Institute, <>n.sh*im Collcb<', 
RAsinRhAll Street F C 

OITT AND ODILDS CENTRAL TEOHNIOAL OOLLBOE 

(Exhihitioh Road, S W ) 

A College for higher 1 echntcM Instruction for Students not under i6 pre 
tiariiig to liccome Civil, Mechanical or ElectricAl Engineers, Cheitiim) and 
other Moiiufnttiirers, and leAchers Fees for a full Associaicship Couisc, 
C'iy per Srssion Professors — 


Cmland Mtchanittil FHginftrtHg 


Chemistry | 

MechaniLS and Mathtiuatus 


. \RMSTRO\r, Ph i> 


OITT AND aOILDS TEOHNIOAL OOLLEOB, PINSBURY 

(IFONARD SrKKRT, CiTV RoM>, EC) 


Provides Couriteg of Intermediate Instruction for Day Siudenu not under 
14 years of Age, preparing tn enter Engineering and Chemical Industries 
Fees, ,^1 5 per ScHsiun Professors — 

Physics and Eiecincal Rngtnecfing S P Tuomi son, D St , F R S 
MtLhamcal Engineering andXy^ , ^ \* 1 

MathemaiHs / ‘ Daliiv, M A , U be , M I M F 

Chemistry R Mbldola, F R S , F I C 

JOHN WAINEV, Hon SccrelRry 
City and Guilds of London Institute, 

Gresham College, Basmglmll Street F C 


THE DAVY FARADAY RESEARCH 
LABORATORY OF THE ROYAL 
INSTITUTION. 


DIRECTORS 

The Right flun LORD RAYI.KU,If, M A , D C L . 
LL D , F R S 

Professor DEWAR, M A , LL D , F R S 


SUPKkINI FNUt- VT OF THF LABORATORY 

Dk ALF.X\NULR SCOTT, M a, D Sc 
T his Laboratory, founded by Dr Ludwig Moml, F R S , a§ a Memorial 
01 Davy and Faraday for the purpose of promoting original re^vch m 
J*ure and Physical Chemistry, will be open during the following Irrms — 
Michaelmas Term — Monday, October •?, to Saturday, December 17 
Lent Tetfu —Monday, January q, lo Saiurday, March ^5 Latter Term — 
Monday, April 17, to balurday, July 39 
Under the Deed of Trust, workers in the Laboratory are entitled, free of 

Water, ns far ns nvailable, and, at the 

ie use of the Apparatus belonging to the 
) materials and chemicals as may be 


diRcretion me 
Lnboratorv, together 11 


All persons desiring to bo admitted as workers, must send evidence of 
scientihc training, qualihcation, and previous experience in original 
research, along with a statement of the nature of the investigation they 
propose to undertake 

^Candidates must apply for admission during the course of the preceding 

Forms of Application can be had from the Assistant Sbckbtaky, 
Ro)al iMDtulion, Albemarle Street, W 


ELECTRICAL ENGINEERING. 

IheELECTRICM STANDARDIZING, TESTING, and TRAINING 
INbllTUTlON. e CHARING CROSS ROAD, LONDON 
(Proprietors— Syndicate of Electrical Engineers, Ltd ) 

Hoard of Control 

TheRi Hon the Eirl of CRAWF ORD, K T , F R S , Chairm in 
The Rl Hon l^rd Castletown I Hugh Erat Harrison 
The Hon R Hrougham Fr iricii Ince 

Robert Hammond 1 William O Smith 

affords a Thcoretuai and Practical Training, and qualities th' Suns of 
Geiiticnien for \ppointments in Meclunical and Electrical F ngineering 
After the Preliminary Training m Theory it the Institution, Students go 
through a Practical Course firnt in the Mechanical F.nginecring Works and 
Kubsequently the Electrical Works, the Institution lieing associated w ith over 
50 leading Firms and F-ngineers for this purpose ire thus brought 

iiri iiuiodiirtion to the Protcssion under th*e most favourable auspices 
\PP01NrMF:NTS HAVF. HFFN SECURED FOR DVF R 80 PF-R 
( FNl OF THE STUDF.NTS will* luve i.»inplcicd their Course Hiiice 
the fotiiulatKin (if the Institution and applications coniinue to be received 
^ lompctrnt men Prospectus on application 


THE ELECTRICAL 


GENERAL ENGINEERING COLLEGE, 

EXPERIMENTAL*^ ENGINEERING 
WORKS, 

* and 4 PENYWERN ROAD EARL’S COURT, 
LONDON, S W., 

fnins SluiJenl.. fnr hlr<.lrical, Me.lianici! an.l MininR h-ngmeer ng 
nevclop.^IJearicaland Mcchinica^ ^ ^ 1 M J1 


MASON UNIVERSITY COLLEGE, 
BIRMINGHAM 


tuuiiv Ot SCIFNtI 

KLSLVRCIl St^ltOLARSMIPS 

((‘uun.tcd by the latr 1 Vulirry llowfii, J* m| , .>f \lLlbuiirnc, Vu^ti tin ) 
(„) IWO IIOWEN scHOr \RhHH’'5 III hXC INUtRIMt, util 
Ilf the V line tif ahtiin 

(OONI- HflWhV bCHOL-,RSHII' 111 MFTMIUKiO of the 
value III about tbue 

(i) THREE I*RI|isril-\ S( HULAKSlllPS in CHLMI'ilRY, 
eaeli of llie v ilue of .bout ^^|fi 


riic objei t Ilf Ihe-iC '.CHOf \KSHIPS is to cncotir ige Hlgli! r \( nrk anti 
Reseaich in Vieiitifu I'rnfessiiiii il Fngintcring and in Chcinu.nl anil Meuil 
hirgii al Science 

Apiihcations, Mijiported hy del iiU of educational training and re 
fereiiies to foimer leuhers titiil others, shiiuUl be sent to the kn isihaK 


BEDFORD COLLEGE, LONDON 
(FOR WOMEN). 

\ORK PL\CFa, PARLk STRLEF, W 
Principal- Mivs ETHEI HURl B \TT 
SESSION 1897-98 

The F Xster Half Icrm begins on THUKSD \Y, M W afi 
FNIR\NCL SCHOIAKSHIPS 

One PfeilTer Scholarship m Science, annual value ^£48, and one Couriauld 
Scholarship in Arts, annual \aluc 40 (luineas, each ten, able for three 

College on June 38 and 29 

Names 10 be sent to the Princip \ i , not Inter than June 

LUCY } RUSSF I I, Honorary Secretary 


INSTRUCTION IN 
PURE CULTIVATION OF YEAST, 

According to HANSBN S Methods 

Courses for Beginners, as well as for Advanced Slndenis, in Physiology 
and Technology of Fermenlalions— Biological Analysis of Veast 

Manuals -K Chr Hansen "Practical Studies lil yeiinenlallon ” 
London (Spoil), 18^ Alfred Jorgensen " Micro-organisms and Ferment 
ation " London (r W Lyon), 1893 

Further Particulars on Application lo the Director, Al rRED JdaoEHSCN, 
The 1-aboratory, Copenhagen, V 

WANTED, by a large Firm of Maltsters and 

Agricultural Merchants, a young Oentlemaii uiialified to make Analyses 
of Feeding Cakes, Manures, Re Preference will be given to one 
possessing knowledge of the Seed Trade —Address, stating qualifica- 
tions and salary required, Secrbtarv, Pitts, Sor, and Kind, Ltd, 
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MASON UNIVERSITY COLLEGE, 
BIRMINGHAM 


Sale bp auction. 


IkCrUHFR ON TFCHNICM 
Conn. >1 invite APPLICATIONS for th 
i»« b) the Resignation of Mr K H Hou<» 
Dpliuaiitins, accomp«inied by Fortj ( 


EAST SUFFOLK COUNTY COUNCIL. 

TECHNICAL INSTRUCTION COMMITTEE 

Sa'K\LrTETciYER'Th7sihV/lTiruZ-'V*'r^ 


N iti\c Weapons, China, 

- MR J C STEVENS will Sell the above by 

Auction at his Great Rooms, ^8 Kmj? Street, Co\etit Garden, on 
MON I) \V JUNE 6, at half past n prccisclj 
Onxteu Saiunlaj prior, 10 till 4, and Morning of Sale, and Catalogues 

;; SECONOWF and'^apparajus 


THE DURHAM COLLEGE OF i 
SCIENCE, 

NEWCASrLE-Ul'ON 1\NL | 

f"’- ‘’f '''StSTVM 


MILLIKIN & LAWLBY, 165 STRAND, WC 

SCIENCE TUITION. 


THE DURHAM COLLEGE OF 
SCIENCE, 

NEWCtSTEI Ul>ONT\M 


IQUERNMORE.^ 


OWENS COLLEGE, MANCHESTER 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


OWENS COLLEGE, MANCHESTER. 

Ihe S. nate are prepared to ippomt, for « inriod of tlitee \eais a JUNK) h 
DP MOVslkATOk in PHYSICS, who uill be required to ei.u r on In 
clutH s nil Sc-piembcr next Stipend jo 


UNIVERSITY COLLEGE, SHEFFIELD. 

I’HVSIOl OGV 

Thr ( onnr.l intend In ap Kuni a t FCl URF R m PHVSIOI 0(.V 


""""""’Thomas’ ^'imDLTON 

25 B\LSALL IILATH ROAD, lilKMINC.HAM 
MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH 
The following anim.ils chu alwiys be supplied, either living 
or preserved liy the best methods — 

S,i„n. Clnva, OVln, Serin! in i. Actinm, Tenin, C-uynplislIm, Alc> 
omum . H<iriiii|>lion(piescrve<i) . Leplnpl ina , Lmeus, AmpIii)iorii. , Nereis, 


VICTORIA UNIVERSITY 

THE YORKSHIRE COLLEGE, LEEDS. 


CIVIL SERVICE COMMISSION. 

FORTHCOMING EXAMINATION 

JUNIOR \SSIS1 \NT in Ihe Art lirmch nf the South Kcnsir 


ALBERT EDWARD JAMRACH 

(Late CHARLES JAMRACH), 

NATURALIST. 

180 ST. GEORGE STREET EAST 

Neriukiii China, Lncquern, (.ong», Shells and other Curio, 
ESTABLrSHED 1851 

BIRKBEOK BANK. 

Southampton Buildings, Chancery Lane, London 
TWO AND-A-HALF perCENT INTEREST allowed on DEPOSITS, 
"¥^o'pSr CENT on CURRENT ACCOUNTS, on the Minimum 
moallily balance., whan not drawn below £ioa 
STOCKS and SHARES purchaaed and wld 

Tfaa BIRKBECK ALMANACK, with full particulars, poat frea 

FRANCIS RAVENSCROFT, Manager 
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VOIGTLANDER & SOHN. 

ACTIEN GESELLSCHAtT 

Original Makers of Petzval Portrait Lenses and 
Binocular Field Glasses. 
COLLINEAR LENSES. 

SERIES II 



HULL AiM RlURE I'S 6 

The^e Lenses arc extremely suitable lor Hand Cameras, 
Instantaneous 1‘iclures, Animals, Studio Work, especially 
Groups in the Siudio. 




•ol 


For Astro-Photographio, Euryscope, Single Landscape and 
Portrait Lenses, see complete Catalogue, post free on application 
OUR LENSES CAN BE OBTAINED THROUGH ANY 
OPTICIAN 

London Branch ; 92 HATTON GARDEN, E.C- 

A. GALLENKAMP & CO., 

19 & 21 SUN STREET, FINSBURY SQUARE, 
L ONDON , E C 

CHEMICAL AHD BACTERIOLOGICAL APPARATUS OF 
EVERY DESCRIPTION. 

JENA GLASS BEAKERS AND FLASKS AT 
REDUCED PRICES 

STANDARDIZED BURETTES AND OTHER 
GRADUATED INSTRUMENTS. 
LABORATORY FURN ISHERS 

LARGE STOCK FOR’ SUPPLY* WHOLESALE d EXPORT. 


NEW and 1 NLARGED EDITION In demy 8v.>, tastefully 
printed and bound, price 71 6d 
With a beautiful I rontispiece of Studies of Clouds at 
various altitudes 

WEATHER LORE. 

A Garner of Knowledae, Tradition, Proverbs, Polk-iaylnKi, 
Wise Saws, Rhymes, he., concernintr Lthe Weather 

By RICHARD INWARDS. 


c'.evr.'hr: 


I nigs, rhymed or unrhymed, 
^ver b^ght lugelher 


ELLIOT STOCK, 62 Paternoster Row, London, t C 



D n C O ’ COMBINATION 
If U U 5 LANTERN. 

Thin instrument has been designed lo meet the requirement* 
of those who desire an apparatus maiuly for ordinary Pro- 
jection with oCt. 'i^totul Kul irj,.eincni«, and also of tihcrs whose 
object IS primarily enlarging, but who may octfi^ionally wish 
10 uiili-ee the same instrument for projecting ordinary I.tntern 

The following arc some of the uses lo which this L'lntern 
may !»e put —Projection of Irantern Shdts Protection of 
1 Plate I r tiisparencies hnlarging from i Plate . Enlarging 
from 1 'inleni Plates , Knl irking from portions of large Plates , 
Projection of 4iPar'ill<l Henms , Protection^ of 3^ Parallel 
Beams, the llluniinatioii of Tableaux, i<c , Ocneral Science 
Work 

PRIOB - 

Complete with two condensers and ol»|eriive (Ijcttcr than 
the iiHiid “beHtqualii) Lomtnercial nhjeetivr), m neat case, 
without jet, but including lamp for enlarging, 

£14 : 10 : 0. lets extra, from 25/- 




LONDON. W., 
And 31 COCKSPUR STREET, CHARING CROSS, 8 W 
Esiablishfi) 1.S30 




MARION’S 

INSTANTANEOUS 

PLATES, 

Specially suitable for 

X-RAY PHOTOGRAPHY. 


MARIONA PAPER, 

MATT SURFACE, GLOSSY SURFACE, 
AND GROS GRAIN SURFACE 


MARION’S 
BROMIDE PAPERS 

Giving Platinum Tones. 


FULL PARTICULARS FREE ON APPLICATION 
HEW ILLUSTRATED CATALOGUE REARLT READY, 
1/- POST FREE. 


22 & 23 SOHO SQUARE, LONDON, W. 
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THE BRIDGES-LEE 

PHOTO-THEODOLITE 


The most perfeot Instrument 
invented for Survey Work in 
mountainous Districts, and for 
Military o" Rapid Surveys 



The Photo Theodolite 
tutomatically records 
on the photograph all, 
or nearly all, the data I 
necessary for the reduc 
lion of the photographs, 
including the Magnetic 
bearings,— thus con 
siderably rcdiii mg the 
lime spent and the risk 
of error in the interpretation of 
the photogiaphs 
The Instrument is fitted with 
an Aluminium Body, 6 in 
Azimuthal Circle, reading with 
Vernier to one minute ol arc, 

4 m Compass, diaided to half 
degrees Telescope with erect 
and inverting Eyepieces, rapid 
Rectilinear Lens with Ins Dia 
phragni and Colour Screen, sis double dark Slides ir 
Case, with Stand complete, fi40. 


L. CASELLA, 

147 Holbopn Baps, London, E.C. 


THE GERES SYSTEM. 


There is no arrangement so simple for keeping 
coirespondence, dc. 

Papers can he arranged in a moment either 
alphabetically or according to subjects, and there 
is no mechanism to bother one or get out of order. 



In Wood, covered cloth Size, 17' 

1 ,800 Papers Price, with set of Alphabet (.uirles and 
12s. 6d. Extra Blanks for writing own headings, 2s. per doz.' 
/hr- e/ier varieties and sizes of Sox Files, Cahtnets, Writing 
Tnhles, Standing Desks, dr-c , see Explanatory Pamphlet, 
Post Fret. 

THE CERES DEP6t, 

16 BROOK STREET (Bond Street Comer), LONDON. W. 


SCHENK'S THEORY. 

THE DETERMINATION OF SEX 


The Authorised English Translation 


PROF. SCHENK’S TREATISE, 


At all Booksellers, Pm 


OiMB&IDBE SOIEHTIFIO INSTRUMENT OOMFANT, 

LIMITED, CARLY LE ROAD, CA MBRIDGE 

Makars oJ 


CaDsndar Sc Grlfllths' Patent Eleetrieal Pyrometer 
.Tor High Temperature Work. 

Eleetrieal Thermometers for Investigating Barth Tempera- 
tures, as supplied to several of the leading Observatories. 
Callendar b Orimths’ Improved Patent Wire Bridges. 
Standard Sesistanoe Colls oonstruoted on Messrs. Orlfflths 
and Burstall's Method. 

PARTICULAR', AND PRJCBS ON APPLICATION 
QUARTZ FIBRES vn 


. latSeetlons. 

Latest Improved Pattern “ Cambridge " Rocking Microtome. 
_price £4 4s^ 

ttmlrmtlA CaMetui eP Af/nrmiui 'itnl Poll Pr„em nn,/l»/,i Sd 

Address all Communications 

Instrument Company. Ltd.. Cambridge ’* 


For Photography. 




TAYLOR, TAYLOR, & HOBSON, 

Slate Street Worke, Leicester; 
and 10 Charing Crose 


Lonion 


OOSSOR 


^ Osmium - Iridium 


ACTUAL MAKER, 

67 FARRINGDON 
ROAD, ReCs 
HBRCURY PUMPS, 


EXPERIMENTAL 



SCIENTIFIC CLASS BLOWING 


jgOI CRUISE to the NORTHERN CAPITALS, St Pcirr^lyurg, 
^ ^torkholm, Copenhu,(cn, .tntj Lhritlnnjn, atrompanicd b> Mr 

CONNoi Pfrownm, on ih« AS M ROGNy 4.LD, 2 ^ 

£6 6® —GENEVA TOUR, gdiyi, I-vunMon'; to Lliamouiii\ (Mont 


PH<ENIX FIRE OFFICE, 

9 LOMBARD ST., E.C., and 57 CHARINQ CROSS, S.W. 


Estabi ibHEn 1782 

MODERATE RATES ABSOLUTE SECURITY 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 

SacaaTABi»-W C MACDOJ^ALD and F. B MACDONALD 

LOBBMB PAIS OVBk *30,000,000. 
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W. G. PYE, 

SCIEKTmCIISTKOIIEKTMKER, 

30 ST ANDREW’S STREET, I 

CAMBRIDGE. 


Apparatus aspeclally adapted for 
Teaching Purposes at Moderate 
Prices 


TAHCtHTiCAlVAHttWtTER. £2 10 


aORNTON-PlCKARD 


SHUTTERS. ^iIJS 

"AMBER "AMO “RUBY' CAMERAS FROM £5 3S 60 
TIME AND INSTANTAMEOUS SHUTTERS FROM ISs Bo 

THE THORHTOH-PICKARD MANUFACTURInT Co'"*Lt 0 ' ALTRIHCHAM 
TO SCIENCE LECTURERS. 
eOHES' MOTO-PHOTOSCOPE FOR LIVING PICTURES- 

THI- MOST PERFECT 

Tk€ ^ Superb Mechanism 

Se. Mr^HucuaV P "fKNrcOMfilNATION*OPT ICAlu^t-ANT^^feRN 
&c Miniature Triple Lantern conitructed For U J Maliikn, hsq , neat 
success New Oxvhydrogen Microscope Science I anterns for Class 
Demonstration MagnilicenI Results Doewra Triple, Priie Medal, 
Hifhesl Award Supplied to the Royal Polytechnic Inslilulion, Dr H Ghat 
TAN Guinnkss, Madame Adklina Patti, &c , &c Patent Pamphengos 
Science T anierns The Universal Untern 4 inch Condensers, 4 w.ct Lamp, 
Portrait Combination Front Lenses, i8i W , Marvellous value Science 
Lecture Sets Novelties The I aniern Kaleidoscope Cheapest Lantern 
Outfits in the World Grandly Illustrated Catalogue, over rOo choice En 
gravings, W , Postage, yl List of 300 Lecture Sett, Science Subjects, 
Views, ic , , Postage, td Pamphlets Free — W C HUGHES 

SvaciALisT.Jllrewster Ho^se^a Mortimer Road, Ktngsland, N 

OPTICALSt SCIENTIFIC INSTRUMENTS. 


^ splcim"fjIs' PURCHAbt I> Siimples uml Corrc-siiinMleiice suhciicil 

DR A E. FOOTE, 

1317 ARCH STREET, PHILAOEIPHIA, P A , U S A. pOQ I t 


COLLECTION OF METEORITES 

Formed by JAMES Ft. GREGORY during the last 40 Years, 

A’oniiirisiiiH over 400 different I'nlU and about 550 Specimens, 
includini; many very choice examples and many of extreme 
rarity, all in the finest condition 
For further Partitiilars, err , apply to 

JAMES R. GREGORY, 


12 GUINEA NORWAY CRUISES 

FROM NEWCASTIF ON fYNP-FORTNIGHTI Y 
“MIDNKsHT SUN," 3178 Tons, 3500 HP 
Finest YACH riNfT S 1 EAMER afloat NO UPj>t.K BERTHS 

Ir ares’from 

For Itinerarv. &c , apply to the PASSLNGFR AGENT, ALHION S S 
CO (Ltd ), Mereanlile Lhamhers, Ncwe.aslle on ly ne 

d rTeNT~^^MP AN TTS^LE ASU 
CRUISE, 

Bj their Steamship LUSH ANIA (3912 tons register), 
from lONDON June 15 . LEI 1 H, June 17, 
to the lineet F lORDS in NORWAY snd the NORTH CAPE (for Midnight 

Arritlng hack in LONDON, July ii 

Other Crui-es to follow 

High .lass Cuisine, String Baud, Fleelric Light, gic 
„ . fF t.RFF'NandCO 1 Head Offices, 

Manseers (ANDFRhON, ANDERSON, md CO I Fenehureh Avenue 
I or passage apply to the latter Firm St s Fenrh.m'h Avenue, I undon, 
F t_ nr to the West End Branch Offiie, it> t ockspur Street, S W 

WATKINS & DONCASTER, 

NATURALISTS, 

CABINETS AND APPARATUS 

FOR ENTOMOLOGY, BIRDS FOGS, AND ALL BRANCHES OF 
NA TURAL HISTORY 

SPECIAL SHOW-RO^M FOR CABINETS. 

Can or arad for dctalM Catalogar 186 HR h Pant free on 

N B -For Excellence and Superiority of Cabinet^ and 
Apparatus, references are permitted to distinguished 
I Patrons. Museums, Colleges, &o 
A LARGE STOCK OF INSECTS AND BIRDS EGGS 


W WILSON (formerly Foreman at Messrs El LIOTT Baos ), 
56 Crogsland Road, Chalk Farm, London, N W 
CoNlRAtlOR 10 H M (rOVKRNMENI 


36 STRAND, LONDON, W.C. 

OOL.LBOTION8 OF 

MINERALS, ROCKS, FOSSILS, 

AND M10RO8COPI0 SLIDES 

GEOLOGY & PHYSIOGRAPHY, 

As set forth tn the Srttiue anti Art Direitory 
13 Rock forming Mtrerals and ao Common Rocks, in Box, sire of f t d 
Specimen, >'.oul 3 in by a in , , 0 

ao Specunens to illustrate CoM Miming, m o t. o 

" DEscRt prtyV ^u^LUL 'ar^pos T free ‘ ' ° 

THOMAS D. RUSSELL. Mineralogist, 

78 NEWGATE STREET, LONDON, E.C 

MINERALOGY. 

SAMUEL HENSON 

Has lust received some beautifully Crystallised GOLD SPECI 
MENS and NUGGETS Clioice Dioplase, Wulfenites and 
Emeralds on Matrix Very fine Mocha Stones Gem Stones 
for Mounting 

Collections for Student, 1 eackei , or Prospector. Lessons given 

SAMUEL HENSON. 97 REGENT STREET, LONDON, W. 

FST^BLISHEU 1B40 

F. H. BUTLER, V-A. Oxon., Amoo. R. S. nines. 

KATUSAl. HISTOAV AQaitoy, 

1(8 BROMPTON ROAD, LONDON. 
Oailer in Eooki, Mmeralt, Foiiili, and other Object* 
of Soientiflo Intereit. 

Ophitic ^li^ne Dolcnte with Labradorite Phenocry 7 t> and Mica Banal t 
from dyke., Arox, and Olivmc Baiall Tobermory, Mull , Baialt, fresh and 
altered. Calve 1 » , White Marble with Seine and Pink ditto with Horn 
blende »nd CotwlUe and at contact wub GneiM, Tirco , Hornblcndilc 
and coarse and fine grained Gneiss, Coll , Olivine Dolente Dyke and Scuir 
porphyritic Rhyolite Pitchatoae. Ligg , PlagioclAstic Granite with included 
gneiss fragments, Ouartxite^ and the recently described Olivioe Monxonite, 
from near Rallaonulub Micro Sections of the above can be furnished, 
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MACMILLAN & CO.’S NEW BOOKS. 

Demy Svo, 1S5 net 

A TEXT-BOOK OF ENTOMOLOGY, including the Anatomy, Physiology, 

1 mLir)ology and Metamorphoses of Instcis for use in •\RriculturaI and Technical Schools and Colleges, ns well is hy (tie 
working Lntomologisl Hy AIJ'IU US S TVCKAKD, .Ml), I’h I) , Professor of /oology and t.eolog), lirown 
Umversily 

A TEXT-BOOK OF ZOOLOGY. By T Jkiffra Parkfk, I) Sc., F.R S , Professor 

of Ihology in the University of Otago, Dunedin, N / , .end WILLIAM .\ HXSWLLL, M A , D Sc , V R S , Professor 
of Uiology in the Umversily of Sydney, NSW In I wo VoL With Illustrations Medium Sso, 361 net 
SCI ENCL PA'OGA'k SS — “ The appearance of this important work, for which many of us have been eagerly w iiling, will 
la haded with pleasure When we consider the dilticulties tinder which Ihtse authors lafaiureil, one in New /ealniid ihe otht r 

’ ’ishers and irlists in 1 ngland, one c.in only marvel al the splendid work they have produced, one that 
nentary ' ' j . . . .. ... 


will hi 


o the teacher ’ 

NhW BOOK B\ SIR NORMAN LOCKM U 

THE SUN’S PLACE IN NATURE. By Sir Norman Lockyer, K C B , !■' R S , 

iVc 8vo, I2J 

OBSERVATORY — “The book, as giving in tecount of several years' work at the South Kensington ,\stioph\sieal 
Laboratory, and the Director's deductions ihertfrom, is 1 trlainly one to be read by every student of the science ” 
void Ml \ NOW RLADy 

A SYSTEM OF MEDICINE. By m.iny W^-iters Edited b> Thomas Clii ford 

ALLIlUTl, \I \, MD, ILD, !• RCP, \c Volume V DlSl’tShS OI Till, RFSPlRtTOlU) S\ STLM . 
DISl ASLS Ol' niJv CIRCUI ,\TOR\ S\ST 1 M Demy Svo, 255 net 
\OLUML II NOW RFADY 

ELECTRO-PHYSIOLOGY. Bv \V Biiderm\nn, Professor of Physioloyy in 

Jena rransUted hy P RANCLS A WLLB\ With One Hundred .ind Forty nine higii res \ ol II Svo, lyr net 
Vol I With One Hundred ind Thirty sis Illustrations Svo, 171 net 
N ATI RE “ Students of physiology who hnd, .as nuiiy do, their ignorance of (lerinan to he an embarrassing obslacle in 
their reiding, ought to lie grateful to Miss Wtlby for her skilful trinsluion of Prof Biederin inn's ' Lleetrojihysiologie ’ The 

ealue of the hook eoiisists chiefly in this ~lhat it is a f.iilhful record of the results yieldid hy the reseirches ol the list hilf century 
m the held of inquiry to which it relates On the whole Miss Welby has gieen the sense of lier uithor with grt it cue and 

accuracy " 

B\ IHP RIl.HT HON 1 ORD h \RRlvR 

STUDIES IN CURRENCY, 1898; or, Intimrips into errum Modern Problems 

connected with the Standard ol Value and the Media ol I xtliinge By the Right Hon Lord hAKRTR Demy Svo, 

THE SCIENCE OF LAW AND LAW-MAKING: Being an Introduction 

to Law, a t.eneral View of its homisand Substance, and a Disiussioii of the (Fiestions of Codification By R F LO^ H 
CLARK F, t B , LL B , of the New York Bar Demy Svo, 171 net 
Crown Svo, 41 6</ 

By Edward Bradiokd Tiichlnlk 

CO, LI Ml FED, lONDON 

HOLLOWAY’S PILLS 

CURE 

I Biliousness. Sick Headache, Indigestion, and 
j all Internal Complaints. 

j CAN BE TAKEN BY THE MOST DELICATE 

Holloway'S Pilis and Oiotmeot may be obtained of 
I all Medicine Vendors 

NOTICE — Advertisements and business letters for Naiure should be addiessed to the Publishers , Editorial 
communications to the Editor The telegraphic address of Nature is “Phusis,’ Lonuon 


PRIMER OF PSYCHOLOGY. 

MACMILLAN eS. 

THE MOST NUTRITIOUS 

E P P S’S 

GRATEFUL-COMFORTING. 

COCOA 

BREAKFAST AND SUPPER. 


SUBSCRIPTIONS TO ‘'NATURE.” 

Yearly . 

Half-yearly . 

Quarterly . 

To ALL Places Abroad - 

Yearly 

Half-yearly . . . 

Quarterly 


CHARGES FOR ADVERTISEMENTS. 

C ^ d 

•Three Lines in Column 026 

Per Line after 009 

One Eighth Page, or Quarter Column . o iS 6 
Quarter Page, or Half a Column i 1 5 O 

Half a Page, or a Column . 3 5 o 

Whole Page . . 660 

•The firit line being in heavy type it charged for aa 


Cheques and Money Orders payable to MACMILLAN ^ CO , Limited. 
MACMILLAN AND CO, LIMITED, ST. MARTIN'S STREET, LONDON, W.C. 



THE NEW PATENT SPHYGMOMETER 

Invented by Doctors Mli i and Barnard, whicli is of special 
construction, and a simple and accurate arterial pressure ^uye 
It is marvellously sensitise, and consists of a metal lamlKiur, 
the' expansion of winch is exhibited in a hiclilv maynihed form 




A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


“ /o the solid ^ound 

Of Mature trusts the mind whtih builds for aye " — Wordsworiii 

No 1492, VoL 58] THURSDAY, JUNE 2, 1898 [I’kkj. Si.vpenck 


“APPS-NEWTON” i 

18-inoh INPUGTION COIL. 


BROWNING’S BINOCULARS. 


Sir GERVA.S P 01 YN, Bart , «ay. I am very pleaneJ wnli the 
w Coil, whkh world ap^lendldly, giving the fulj i8" Spark with only 3 to y 

wTlSOn“nOBLe! My.*''- ‘‘ I'am'drUghud" Coil 

works exiTBardinailly smoothly ’’ 

lt(ANUtXcTURbl> HV 

MB'W’TON SC CO., 

3 PLE8T STREET, LONDON. 


m 


THE "ECONOMICAL” FIELD-GLASS. 


JOHN BROWNING, 68 STRAND^LONDON, W.C. 

I NEGRETTI & ZAMBRA’S 

I SXLr-RXCORBlNG 

I METEOROLOGICAL INSTRUMENTS. 

the thermograph for Outdoor or Indoor Obtarvatlon 




BECK, Ltd., 
08 OORNHILL, 
LONDON. 


Accnrats Thermometers for all pnrpoaet. 

IttHStrated Price Lull free to alt /ntli of the mtrU 

NEGRE T T r & Z A M B R A, 

StlKNTlFlC iNHTRUMRNT MaKKRS TO HkR MaJESTV THE QUEEN AND 
BatTlSlI and KoRRirN (KlVEKNMENrS, 

38 HOLBORN VIADUCT, EC. 

Branches « CORNHILL. and ira RLGENl STREET, !.ondon 
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ENGINEERING AND CHEMISTRY. 

CITY AND GUILDS OF LONDON 
INSTITUTE. 

The CgufMt* of fuetfucrion u ch« fnstKute'tf Cbktsai. Tbcmnical 
C oLLfcoB (Exhibition Kuad) are for biudenu rot under 16 yeara of 

tboM at the Institute's Irchnical Collkok, FtN^UKV, are of an 

Aiediate OraJe for Studenta not under ij years of age The Entrance 
SitaininAtions to both Colleges are held in September, and the bcesions 
commence in October Particular* of the Entrance Ejcamtnatioas, Scholar, 
ehips, i'ees. and Courses of Study, may be uhiaiued from the respective 
•Colleges, or from the Head Omce ul the Institute, Oresbam College, 
BasinghalJ Street, £ C * 

OITT AND CkVlLDS CENTRAL TECHNICAL OOLLBCE. 

(Exhibition Ruao, SW ) 

A College for higher lechiucal Instruction for Students not under 16 pre 
paring to become Civil, Mechanical or Electrical Engineers, Chemical and 
other Manufacturers, and Uachers Fees for a full Associateship Course. 
Zej per hcMion Professors — 

Ctvii and Mtc/uimcal W C Unwin, F R S . M lost C E 

Av^KTON, FRS, P*., Pr« 

Clum„lr, ( », E AKM.THo^c.. Ph D . LL D . 

Muknmct am/ AMhcmatics O H*nkici, Ph D , UI-U , F R S 

OITT AND aOILDB TEOBHIOAL OOLLEaE, FWSBCBT 
(Lkonakd Stkkft, Cnv Road, KC) 

Provide* Course* of Intermediate Inatruclion for Day btudenia not under 
^ye,«of a*e^ preparing to^ enter Engineering and Chemical Induairies 

Phynct ami hleclncat hagiHttriHg S P Thomvm>m, D Sc . F R S 

^ *■' M A , B Sc . M I M F 

R Mbliioca, F R S , F I C 
JOHN WATNEV, Hon Secrelwy 
City and Guilds of London Institute, 

Creibam College, fiasingbAl) Street. £ C 


MASON UNIVERSITY COLLEGE, 
BIRMINGHAM 

FACULTY OF SCIENCK 

UESEARCU SCIJOLARSUIPS 

'(Founded 1>> the late T Auhrey Bowen, E*i) , of Mellrourne, Ausiralin ) 
(n) IWO BOWEN SCHOIARSHIPS tn ENGINF F.Rl.NO, eaeh 
of the value of about /o6 

(i) ONF. BOWFN SCHOLARSHIP in MfcTAI 1 U’RGY, ..f the 
value of about £ae 

(i) THREE PKIEsriFY SCHOLARSHIPS in CHF.MISTRV, 
each of the value of about £9/, 

The object of the« SCHOLARSHIPS 1. to encourage Higher Work and 
Reeearch in Scieiilihc Piofewional F ngineering and in Chciiiii.al and Metal 
Hurgical Science 

Iferwcn' o'fMmer'“lMc'he?« tnd mifera, *hmrw“S‘Hem\o''iIie’KpJisTRrK 
on of before June it, i8^ Ihc Awards will be made m September next, 
and the Scholarships wil! be tenable during the Session 1898-99. 


MASON UNIVERSITY COLLEGE, 
BIRMINGHAM. 

LECTURER ON TECHNICAL ELECTRICITY 
The Council invite APPLICATIONS for the above APPOINTMENT, 
vacant by the Reaignatiun of Mr R H Houfman, M I E E 
Application*, accompanied by Forty Copie* of reetimonial*, ahould be 
*eni lathe undrrugned. not Inter than Monday, June so 


Further particular, may be ulna 


) H M0RLF:Y, Rcgisii 


THE DURHAM COLLEGE OF 
SCIENCE, 

NEWCASTLE UPON-TV NE, 

The Council invite application* tor the post of ASSISTANT 
LFX-rURFR and DF.MONS 1 RATOR m PHYSICS 
^The Mipend attached to the appointment^ £00 per annum, ribing 10 

App^atiuns and teHnnionuiU must lie sent, on or before ' 4 i 

U h SIOCKaOALE, Secreiarj 

OWEN^S COLLEGE, M/TnC HITTER. 

I he Senate are prepared to appoint, for a pcnoil of three year^, a JUNIOR 
IlKMONSIKAJOK inPHY>IC\ who will be required toemeronhis 


obtainetl 




S CHAFl-^S. J^eptrar 

~ viciOkIA~UNIVERSITV 

THE YORKSHIRE COLLEGE, LEEDS. 


OcltKill 


»r of Phy^ui 


Salary, ,4r5< 




WANDSWORTH TECHNICAL 
INSTITUTE, S.W. 

,a TEACHER, chiefly to leac 

felling Claase* ^ b^ary, j£i2o a j«ar 


1 Secondary Day Si^hool and i 




Ull 


BEDFORD COLLEGE. LONDON 
(FOR WOMEN), 

YORK PLACE, BAKF.K STKF ET, W 
Priiicipiil-MM ETHEL HURLBATT 
SESSION 1897-98 

Eavter Half Term begin* on THURSDAY, MAY lO 
ENTRANCE SCHOLARSHIPS 
I Pfeiffer Scholarship m Science, annual value g;48. and one Couruuld 
irship 111 Arts, annual value 30 Guinea*^ each tenable for three 




LUCY ; RUSSELL, Horn 


rory Secretary 

INSTRUCTION IN 
PURE CULTIVATION OF YEAST, 

According to BAXSaiTS M*thOda 

Coui>ves for Beginners, as well as far Advanced Students, m Pbviiologl 
id Tcchtiolc^ o^FernieiiUtiQns--Biolugical Analysis of Youl 


Is — E Chf Hansen 


London (Spon), iBob Alfred Jdrgcnsen '* 
«iion " London (F W Lyod}, 1893 
Further Particulars on Application to the 
The Laboratory, Copenhagen. V 




r, AtPRBP J&RCKMSBN, 


SKILLED ATTENDANT in Zoological 

Laboratory and Muv^ni PrepaMiio^Rooin WAN TED , Me who ha. 
MuMumf^Kford"' '*'**'*' '<> Lanke.ter, he 

GIANT CLAmT (Tn/iacna Pair~f^ 

S VLE, * inches longer than Specimen in Kcn.mgtoti Museum -Letter, 
i" “O H. 37 l>«vwl«y R o-iil, Anerley 

LIVING SPECIMENS FOR 
THE MICROSCOPE. 

Volvoa, ^irogyru, Dcaniids. Oiarom*. Amorba, Arcclla, Acthtosphieriuni, 
Vortlcella. Stenior, Hydra, Floscularia, Stephaaoceroa, Melicerta, and many 
other Sp^imeos of Pond Life Pnee pe^ Tube^Poet ^Ft« Helta 

'“u’’ T homas"’ ^ BOLTONr"'”” 

2 $ BALSALL HEATH ROAD, BIRMINGHAM. 

MARINE~BI^6^CAL ASSOCIATION 
OF THE UNITED KINGDOM. 

THE LABORATORY, PLYMOUTH. 
The fallowing aniiiuU can always be gupplidd, either living 
or preserved by the best methods — 

Sycon^Clavm^, otmlia, Seriularia , Actinia, Tealla, ^ar^opbyllUj^Alc^ 


HormiphoraCpreierved) , Leptoplana , Uneua, Amphipotua ; NeriA, 
lt», Arenicola, Lanice, Terebella , LepaA, Balanu*, Gammarus, 
lysu, Nebalia, Carclnut , Paletla, Buccinum, Eledona, Pectens, 

_ Criiia, Pediceilina , HolothurU, Aitenaa, Eebjaua , Aamdia, Salpa 

(preserved), Scylluim, Raia, &c, &c 


omum . not 
Apbt^Iie, 
Llgia Mysi 


Imboraiory, Plymouth 


THE DIRECTOR. 


SECOND-HAND ANO^APPARATUS 

^ ROeS, SWIFT, BECK, ZCISS, and other Makera. 

VAN HEUROK model B, by WATSON, with numeroua Objective*, 
&c , £36 ISt. 

ZCISS STAND, with A and D Objectives. £6 

CABINETS, OBdECTa OISSCCTINO INSTRUMENTS, at srMtly 
Raducad Pricei. Cainlagti, Gratia n Apfiicatiam 

MILLIEm dc LAWLOT, 166 STRAND, W.O. 
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Sale b? Buctlon. 

MONDAY NEXT 


MR J. C STEVENS will Sell the above by 


MINERALS, FOSSILS, ROCKS. 

COI LECTIONS OF THIN SLICES FOR PRACTICAL MICRO 

scopic pftrogkaphical study 

(tt) Cfjflccfiotw of Thm Slic«« of ail im^rtant Rod furminfr MiiierilH, 

acLordioa: AO i- 2irkel. " Lehibuch der PelmKraphic, ' ^iid cd , I eip/tK, 
jgoj Collection of T 14, renpecttvely, 60 Thtu Sliced 
Price, 11) elegant Cbm., jCj , rcspccUvely, i5-» 

(/>) New Collection of properly mounted Thm Slices of Rock forming 
MincraU, arranged according to H Rosenhunh, “Microscopic Physio 
graph) of Mineral-*, 3rd cd , Stuttgart, 1697 

i iQ Thm Sections of 67 different Miner .da in elegant Case Xo 

(i) ( ollcctions of Thm Slices of Rocks, to which will be addrd 1 short 
ft Roscnliuscii, “ MicfArtfopic ^Physiography of Kfjcks, 3rd cd , Smii 


JHC NF W C\TA1 
has just been published, 

Dr. F. KRANT2, 

BONN ON-THL RHINF, RHENISH MINERAL 01 - MCE 

E'iTAIiU^HRP 1833 

(Represented by Messrs Harrington Bros , Oliver’s Yard, 
53A City Road, I-ondon, L C , and Cork, Ireland.) 

WATKINS & DONCAStlR, 

NATURALISTS, 

CABINETS AND APPARATUS 


SPECIAL SHOW^OM FOR CABINETS. 

— Call or iond for detailed Catalogue (99 pp A Poet free 
And 

Apparatus, referanoes ar« pc 
Patrons, Museums, Collegres, Ac 
A LARGE STOCK OF INSECTS AND BIRDS EGGS 

riird., Mammal*. He , Pmervad and Mounted by I ir.l cin.t Workmen 
with true natural .urroundina* All Rook., and PuUiiatiun* on Naturtl 
Hu tory supp lied 

36 STRAND, LONDON, W.C. 

(Five l>9or!. from Charing Cro«. ) 

COLLBGTION8 OF 

MINERALS, ROOKS, FOSSILS, 

AND MIOROSOOPIO SLIDES 

GEOLOGY £ PHYSIOGRAPHY, 

Js Jdi forth m the Science and Art Dtreitory 
13 Rock-forming MircraUand ao Common Rocki. in Boa, iu« of £ t d 
bpecimen* about 3 In by ■ in - . t « o 

•o Specujiena to llluatrato Coal Mining, In Ro* o 15 o 

to ,, .. MeiallifenHU Mining i i o 

DSSCRI PTIVE CtR C ULARfPO ST FREB 

THOMAS D, RUSSELL. Mineralogist, 

78 NEWGATE STREET . LONDON , E.C. 

MINERALS. 

New and Rare Speeimeni 
deicnbed in “ New Arruai o/ 

prepared Alt Ptice Fret 

“Ibe Complete Mineral Catalogue," xfi 
Composition, and form of all known Mm 

^hPKCIMElfs l*f?*fciiASED‘^ imp’ll 

DR. A. K. FOOTE, 

1317 ARCH STKET, MIUKlrtllA. P A, U 8.A p Q ^ | ti 


, 40 llhistrations. Name, 
' ' Suable Lists and 




1876. 


MINERALOGY. 

SAMUEL HENSON 

Has just received some beaulifully Crystallised GOLD SFECI 
MENS and NUGGETS Choice Dioplase, Wulfenites and 
Emeralds on Matrix. Very fine Mocha Stones. Gem Stones 
for Mountinjt 

Collections for Student, Tea cher, o r Trosfiector. Lessons given. 

SAMUEL HENSONT grREGENT STREET, LOIDOII, W 

estab lish ed i8 ,o 

F. H. BUTLER, F-A. Oxob., Assoo. R. S. nines. 

NATDBAl. HIBTOIIY AOBNOY, 

.58 BROMPTON ROAD, LONDON 
Dealer in Rooks, Minerals, Fossils, and other Objects 
of Soientiflo Interest . „ 

Among Specimen, of Rock, recently colleLled by Mr BuTLFR ate 
O^ilic Olivine Dolerile with Lalinidunle Phenocrj.l. and Mica Bawl t 
from dyke., Aro., and Olivine Basalt, Tobermory. Mull , Hoaall, fresh and 
altered. Calve I. , While Marble with halite and Pit.k ditto with Horn 
blende and Coccollle and at coma, t with Gneiss, Tiree, HornWendile 
and coarse and fmc grained t.nei... Coll , Olivine Dolerile liy ke and Scuir 
jiorphyntic Rfiyohw OlTv^nrit^nronu'^^ 

^ for SALE . 

THE EXTENSIVE AND VAl UABLE 

COLLECTION OF METEORITES 

Formed by JAMES R GREGORY during the last 40 Years, 
Comprising over 400 diflerent Falls and ahoul 550 Specimens, 
including many scry choice essniples and many of extreme 
rarity, all m the finest condilion 
Tor further Pattnulars, fr, , apply to 

JAMES R. GREGORY, 

l Kelso Plskoe, Kensington, LONDON, W. 

Su< h A Collection is sunabie for a well established Museum 

"rid; E E N t"^ M~0 L O G I S T : 

I ILI Uhl RATED JOURNAL OF GENERAl KNrOMOI.OGV 
Edited by Richard South, FES, 


W Llcas Disiant, V ES,&c 


Mahmn Jalouv, FES 
J H i RKCH, H A , P L S , f , 
t)R t) SHARP. F RS . V E S 
(s H Verrall, FES 


h Kmomologisti 




""pubbshed on the first of each month rnte 6rf Subw-tiplioii, 61 per 
annum post free to any country 

London WEST, NEWMAN, & CO , 5. Hauon Garde n, E C 

THE^ ENTOMOLOGISTS’ MONTHLY 
MAGAZINE. 

Price Sixpence, Monthly 

irj.,.A 1.0 r r. nAKKKTT. G C Chamiuon, FZS, j W DuUI.UAS, 
W W ?0WLER, M A V L S , R ,^M-'-«li. AN F R S , h SAUNDUas. 

lAiRD Wausinoham, M A , 1 1 D , F R S 

This Magnnne, commenced In t66., i uiuains standard articles and nolc» 

the British Isle. . . _ 

Sulmcriptluu— Six Hhillinga per Annum, post free 
London GURNEY & JACXSON (Mr Van Voorst . Successors), 

1 PaieriHiRter Row 

HOLLOWAY’S OINTMENT 

CURES 

Gout, Rheumatism, Lumbago, Sciatica, Cuts, 
Bruises, Sprains, &c. 

INVALUABLE FOR ALL SKIN DISEASES. 

Holloway’s Ointment and Pills may be obtained of 
all Medicine Vendors. 
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THE BRIDGES-LEE 

PHOTO-THEODOLITE 

r/ie most perfeot Instrument 
invented for Survey Work m 
Mountainous Districts, and for 
Military or Rapid Surveys 
The Photo Theodolite 
automatically records 
on the photograph all, 
or nearly all, the data 
necessary for the reduc- 
tion of the photographs, 
including the Magnetic 
beanngs,— thus con- 
siderably reducing the 
time spent and ihu risk 
of error in the interpretation of 
the photographs 
The Instrument is fitted with 
an Aluminium Hmly, 6 in 
Arimuthal Circle, reading with 
Vernier to one minute of arc, 

4 m Compass, divided to half 
degrees Telescope with erect 
and inverting Eyepieces, rapid 
Rectilinear Lens with Ins Dia- 
phragm and Colour Screen, six double dark Slides in Mahogany 
Case, with Stand complete, £4S. 

Descriptive Pamphlets and Illustrated Description 
of the Instrument sent free on application 

L. ^^LLA, 

147 Holborn Bars, London, E.C. 

Telegruphli. 4 ddres, “ B.tuK heon, London ' I clephonc Holborn 1054 

BLAKESLEY’S 

WIDE-ANGLE 

SEXTANT 




This IS a most use- River and Coast Surveys, 

ful Instrument for Laying out Railway 

Explorers, and for Curves, Ac 

rFs r/\fflm4L 

Dear Sir,— t have found your Hlak«slcy Wide angle Sealant ulremely 
Youn‘"tru?y."(ig’^rij!i°"H EN G VcH LICH^^R™' 

J. H. s^te'wXrd, 

406 STRAND. 457 WEST STRAND, 

7 GRACECHURCH STREET, LONDON. 


SWAN SONNENSCHEIN & CO. 

MR ADAM SEDGWICK’S NEW ZOOLOGY 

STUDENT’S TEXT-BOOK of ZOOLOGY 

Vol I —PROTOZOA TO CHAETOGNATHA Ky ADAM 
SEDGWICK, beltow and Tutor of Trinity O.lieie, Cambridge nnd 
Reader of Animal Morphology in the University of Cambridge With 


AN IMPORTANT NEW OKGANIt CHEMISTKb 

INTRODUCTION TO THE STUDY OF 

OKC.ANIC CHEMISTRY a Textbook for Students in ihc Uni 
vcntuiM and TedimeaJ SchooN By JOHN WAOK, 13 Su (f nnd ), 
^nior Uemonstriuor of Chcmi'^try ind Physics nt Guys Huspliat 

RECENT TYPES OF DYNAMOELEC 

TRIG MACHINEKV a complete Guide for ihe Electrician, 
Engineer, Student and ProtesHor By K J HOUSTON PhD and 
A R KKNNELI Y, Sc 1 ) With about Ooo fine large lllu'.tration^ 
partly m Colour Pp 604, Royal 8vo 24s net 

RV IHL S\MF AUTHORS 


ALGEBRA MADE EASY a 

pivnation of the Mathcmvticvl Forinulx found l 
‘ Dynamo Mectnt.,il Machinery ' and “ l'ol>pha« 


At f RED RUSSU 


I VCE’S NEW BOOK 


SWAN SONNENSCHEIN A CO (Ltd ), LONDON 


riiiA day IS Published, Post 8vo, Cloth, 41 , 

ACKWORTH BIRDS, 

Bong a List of Birds of the District of Ackworth, Yorkshire 

By Major WALTER B. ARUNDEL, 

I.ate 2nd \ol Ball York and Lam. Regiment 
(.UKNIA cV JACKSON, l Paternoster Row 

BAIRD~& TATILOCK,” 

RDanufacturers of Cbemtcal anb pbsstcal 
apparatus, Xaboratorg JBenebes, fume 
Closets, 

Dealers aub importers of pure 
Cbemtcals, Sic, 

Contractors to Der fl>ajesti?’s Oopcrnmeut. 

14 CROSS STREET, HATTON GARDEN, 
LONDON, E.C. 

CATALOGUES ON APPLICATION 


GOSSOR 


actual maker, 
07 FARRIMODON 
ROAD, E.C. r 


Anodes U supplied to J Mackeiuie Davidwn, 
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FREDK. JACKSON ft Co. 

(Lata MOTTCRSHEAO Jk OO ), 

[14 GROSS STREET, MANCHESTER 

Oooda Cntranci i 10 Half-Moon Stmt, 

LABORATORY FURNISHERS, 

Importan, Mannfaatnran, and Dauan tn 

CHEMICAL AND PHYSICAL 
APPARATUS 

Of every Description 

Fine Cbemicals, Yolnmetric Solutions, 
Plain and Stoppered Bottles, 

ANO EVER/ LABORATORY REQUIREMENT. 


OilBRIDBE SOIBHTIFIO IHSTRUMENT OOHFANI, 

LIMITED. CARLYLE ROAD. CAMBRIDGE. 


Bleotrieal Thermometers for InveatlKatlns Barth Tempera- 
tures, as supplied to severai of Che ieadlns Observatories. 
Callendar Ji Griffiths’ Improved Patent Wire Brtdses. 
Standard Reslstanoe Colls constructed on Messrs. Griffiths 
and Burstall's Method. 

PARTICULARS AND PRKFS ON APPLICATION 
QUARTZ FIBRES on Frsmei, about 6i, and 16 incbea lony, at 6S.. 
7s 6d,, and lOs. par Frama raspactivaly , now raady for disiributioo 

PhysloloBleal and Physloal Apparatus of Che best quality 
Section Cutting Appliances, IncludlM a new form of Rocking 
HTorotome for Cutting Hat Seettons. 

Latest Improved Pattern “ Cambridge " Rooking Hlerotome. 
prloe £4 4s. 

ttluitraUi Catnittno of Affnratut tint Pott Proton rtcti/fo/tt id 

Address all Communications . 

‘ •Instrument Company, Ltd., Cambridge.” 


TO SCIENCE LECTURERS. 

HUGHES’ MOTO-PHOTOSCOPE FOR LIVING PICTURES. 

THE MOST PERFECT 

No Shutter, tharafora no Flicltanng Suparb Machanltm 
Tkt Moto Pie to Ceunora for tnkinr tit Ptctnrtt lUeatrattd Littt, ad 
S<»Mr HuoHEt’ PATENT COMBINAUON OPTICAL LANIERN, 
Skc Miniatura Tnpla Lantern conitruclad for B J Malobm, Etq , great 
•access New Oxyhydrogan Microscope Science Lanterns for Class 
Demonstration Magnificent Results Docwra Triple, ^ise Medal, 
Highest Award Supplied to the Royal Polytechnic Institution, Dr M GaaT- 

* Patti, &c , &c Patent Painphengos 

inlern 4 inch Condensers 4 wick 1 

181 id , Marvellous value Sc 


TAN Guinness, Madai 
Science Unterns The Uni 
" It Combination iron! 


Lecture Seu Nov 


uravings id ; Postage, 
Views, Sec , id , Post 


orld Grandly Illustrated Catalogue, 


SECOND-HAND 


al ' COOKE TELESCOPE. £35 
MICROSCOPE, ROSS, with j Powers and Apparatus, £32 10 a 
WATSON'S, VAN HEURCK, £25 
Manj' othort o/all kindt on hand Lett on ApfltieeUem 

SelantIBo and Optioal Initrumenti Bought, Sold, 
or Exchanged. 

CLARKSON A 0 0 , 28 Bartlett’s Buildin U g, Holborn Cirous, E C 

iHORNTON-PiCKARD 

k £200 k PRIZE 

COMPETITION. 

Illustrated Catalogue, with Partitulars, Post Free. 

THE THOiWTON-PlCKARD MAHUFACTURING CO., La, ALTRINCHAM. 


Makers). 


jg21 CRUISE to the NORTHERN CAPITALS, Si Petersburg, 
Stockholm, Copenhagen, ami Chri4tiania, ai.^conipanicd b> Mr 
CONMH PEKOWNM, im the SB S /" A’OCA'K fZ,/;. 34 da>s 

0S. —GENEVA TOUR, pdaj-i, Extentions to l hamounix (Mont 
Blanc), Zerm*\it J Matlerhorn), St (fOthard, Obcrland, fLc 


Departures 


MIS, Kus 




12 GUINEA NORWAY CRUISES 

FROM NEWCASTfEOV fYNE-FORTNIGHTLV 
’’MIDNIf-HT SU.\,” 3178 Tons, 3500 HP 
Finest YACHTING STEAMER afl.wit NO UPPER BF RTHS 
bailings ^ June 11, 25. July 9 13. and August fi, 20 
Sfectal L.uitts, icfltwbrt vd and l,tk 

For Itinerary, &,c , apply to’ the PAbSK NG Er' AG EN 1 , ALBION S b 
CO (I td ), Mercantile ( ham'iers, Nesvca.tle on lyile 

ORIENT COMPANY’S pT^ASU RE 
CRUISE, 

Dy thetr Steamship LUSITANIA (3912 Ions register), 
LONDON. June ,, . LEITH, Jun 


St FIORDS in NORWAt 


>e NORTH LAPE (ft 




\rrn mg back in LON DON , July 1 1 
Olh.r Cruises to follow 

High class Cuisine, '-tring Bund, Electric Light, &r 
! f CRF'F N and CO 1 Head OftiLts, 

aiaingers \aNDERSO\, ANDERSON, and CO I Feni.liuri.li Atenue 
For passage apply to the latter Firm, at s Ftnehursh Aveiuie, I ondon, 
F, C , or 10 the West End Btam Ii Olflse, 16 Cockspiir Street, b \V^ 

PHCENIX ^RE office; 

9 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W 

Estaiii ished 1782 

MODERATE RATES ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 

Secubtaries-W C MACDONALD and F B MACDONALD 

LOSgSg PAIS OVER £30,000,000 

“ ESTABLISHED 1851 

BIRKBECK BANK. 


'TtS'o’pS? CENT on CURRENT ACCOUNTS, on the Miniiuun. 

'"sTo£Ks\"n”sHA'RESj>ureh«ednndio'!d 

The BIRKBECK ALMANACK, with full particulars, post free 

FRANCIS RAVENSCROFT, Manager 

EPPS’S COCOAINE. 

OOOOA-NIB HXTRAOT 

The choicest roasletl nibs (broken up beans) of Ibe n.alural 
Cocoa on being subjccletl to powerful hytlraulic pressure, give 
forth their excess of oil, leaving for use a finely flavouretl i«iwiler 
“ Cocoiiine,” a ^>rofiuct which, when prepareil with boiling 
water, has the consistence of tea, of which it is now, v ilh many 
beneficially taking the place Its active principle being a gentle 
nerie stimulant, supplies Ihe needed energy willmut unduly excit 
mg the system Sold only in labelled 1 ms If unable to obtain 
It of your tradesman, a Tin will be sent post free for o stanios — 
James Epps and Co , Liu , llonueopalhic Chemists, London 

ALBERT EDWARD JAMRACH 

(Late CHARLES JAMRACH). 

NATURALIST. 

180 ST. GEORGE STREET EAST 

Implemants ol Savaga Warfare, IdoU, Sacred Maik>, Peruvian Pollery, 
Neuukif Chin*, L»cquer«, l^ongs, ShelU, and other Cunot 

OPTICAL & SCIENflFIClNSTRUMENTS. 

Spectronieteri, Speetroacopea, Goniometert, Calhetometeri, Optica 
Benches, &r , &c fnslruinents ibr special purposes constructed to Clients 

W. wFlSON (formerly ^reman at Messrs Elliott Bros ), 
56 Crogsland Road, Chalk harm, London, N.W, 
CONTRALTOK TO H. M OoVRRNMENT 
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“OPTmUS " INDUCTION COILS 

(Best London made) 

FOR rontoen X-ray photography. 

Inch spark a 3 4 5 6 10 12 

^>ce £8 £iO £12 £14 £10 £28 £89 

Larger Coils to Older. 

Sm FOCUS TUSES. QUAiiiimra 25/- 

ACCUMULATOR8 AND PRIMARY BATTERIES. 


PERKEN, SCN & RAYMENT, ScS LONDCN. 


SCIENTIFIC WORTHIES. 


The following is a list of the Steel Portraits that have appeared in the above Series 


MICHAFX FARADAY 
THOMAS HENRY HUXLEY 
CHARLES DARWIN 
JOHN TYNDALT. 

SIR GEORGE GABRIEL STOKES 
SIR CHARLES LYELL. 

SIR CHARLES WHEATSTONE 
SIR WYVILLE THOMSON 
ROBERT WILHELM BUNSEN 
LORD KELVIN. 


BARON ADOLF ERIK NOR- 1 
DENSKJOLD | 

HERMANN L F HELMHOLTZ I 
SIR JOSEPH DALTON HOOKER. , 
WILLIAM HARVEY 
SIR GEORGE B AIRY 
J LOUIS R AGASSIZ ! 

JEAN BAPTISTE ANDRfe DUMAS I 
SIR RICHARD OWEN I 

JAMES CLERK MAXWELL. i 

JAMES PRESCOTT lOULE 
WILLIAM SPOTTISNvOODE 1 


ARTHUR CAYLEY 
SIR C W SIEMENS 
JOHN COUCH ADAMS 
TAMES JOSEPH SYLVESTER 
DMITRI IVANOWITSH MEN 
DELEEF 

LOUIS PASTEUR 

SIR ARCHIBALD GEIKIE 
LORD LISTER 
STANISLAO CANNIZZARO 
PROF \ON KOLLIKER 


M.B.— Th« Portraits of Sir A. Oolkio, Lord Listor, Prof. CannUsaro, and Prof, von Ktflllksr bslong 
to a Now SerloB and aro Phototfravuros. 

Proof impreulons of thooe/ printtd on India paper, may be had from the Publishert, once 5). each , or the Set of 
Si Portraita in a Handsome Portfolio for £8, carriage paid. The Portfolio may be had separately, price 6» 


Cheques and Money Orders payable to MACMILLAN & CO, Limited 
OFFICE OF “NATURE,” ST MARTIN’S STREET, LONDON, W C 


LARGE MODEL ILLUSTRATIH6 HERTZIAN WAVE MOTION. 

As designed by Prof. SILYAMUB P. THOMPSON. 

Beautifully illustratina the propagation of the Wave, the progress of which may be 
watched, from tne Oscillator until it reaches the Resonator and causes a 
responsive vibration 

Apparatus for Hertz Experiments. Radiator and Coherer to Illustrate WIRELESS 
TELEGRAPHY. Syntonic Leyden Jars with Air-gap Tuning Slide, Ac. 

PEAK 

(BY APPOINTMENT TO THE ROYAL INSTITUTION OF GREAT BRITAIN), 

OOYBRNMBMT OONTBACTORS, &e., 

56 CHARING CROSS ROAD, LONDON, W.C. 


NOTICE — Advertisements and business letters for Nature should be addressed to the Publishers j Editorial 
communications to the Editor. The telegraphic address of Nature is “ Phusis,' London 


SUBSCRIPTIONS TO “NATURE.” 

£, s d. 


Ycmly . . 

Half-yearly . 

Quarterly . . 

To ALL Places Abroad — 
Yearly ... 

Half-} early , . . 
Quarterly . 


I 8 o 

o 14 6 
o 7 6 



CHARGES FOR ADVERTISEMENTS. 

£ s d. 

•Three Lines in Column o a 6 

Per Line after .009 

One Eighth Page, or Quarter Column o 18 6 
Quarter Page, or Half a Column . 1 15 o 

Half a Page, or a Column . 3 5 0 

Whole Page . 660 

•The first line being In heavy type is chnrgcti for as Two Lines 


Cheques and Money Orders payable to MACMILLAN CO , Limited. 
MACMILLAN AND CO, LIMITED, ST MARTIN’S STREET, LONEVON, W.C 


June 2, 1898] 


NATURE 


XXXIX 


MACMILLAN & CO.’S NEW SCIENTIFIC WORKS. 

VOLU.ME V NOW READY 

A SYSTEM OP MEDICINE. By many Writers. Edited by Thomas Clifford 

ALLBUTT. M A., M D , LL U , F R C 1* . 4^c Volume V DISEASES OF THE RESPIRATORY SYSTEM , 
DISEASES OF THE CIRCULATORY S\STEM Demy 8vo, 2Ss. net. 

Dtiny 8\o, i8j net 

A TEXT-BOOK OP ENTOMOLOGY, including the Anatomy, Physiology, 

Embryology and Metamorphoses of Insects for use in Agricultural and Technical Schools and Colleges, as well as by the 
working Entomologist By ALPHEUS S PACKARD, M D , Ph D , Professor of Zoology and Geology, Brown 
University 

^COTSA/^^ — “The anatomy, embryology, and metamorphoses of insects are treated with as much detail as will lie 
requireil by the specialist outside of his own province , while the treatment is such as will keep the philosophical bearings of eacli 
(act before the reader A remarkable feature of the work is the fulnt ss of its references ” 

VOLUME H NOW READY 

ELECTRO-PHYSIOLOGY. By W Biedermann, Professor of Physiology in 

Jena. Translated by FRANCES A. WELBY. With One Hundred and Forty nine figures Vol II 8vo, ijs net 
Vol I With One Hundred and Thirty six Illustrations 8vo, 171 net 
N A T(IRE ” Students of physiology who 6nd, as many do, their ignorance of German to be an embarrassing obstacle in 
their reading, ought to be grateful to Miss Welby for her skilful translation of Prof Bicdermann’s ‘ Electrophysiologie ’ Die 

value of the IxKik consists chiefly in this— that it is a faithful record of the results yielded by the researches of the last half-century 
in the field of inipiiry to which it relates On the whole Miss Welby has given the sense of her author with great care and 

accuracy ” 

A TEXT-BOOK OP BOTANY. By Dr. E Strasburger, Dr. Fritz Noll, Dr, 

H SCHENCK, Ur a F W SCHIMPER TransUted from the German by H C PORTER, Ph D , Assistant 
Instructor of Botany, University of Pennsylvania With 594 Illustrations, m part Coloured Medium 8vo l8r net 
SCIENCE <7055//' — One of the most modern and caremlly prep.ired works that has recently been submitted to botanists 
. The whole of the illustrations are carefully selected and well executed . . . Sure to be largely in demand (or both library 
and scholastic purposes " 

THIRD EDITION, RFVISED AND CORKECTFD 

THE MECHANICS OP MACHINERY. By Alex. B W. Kennedy, LL.D., 

FRS , Emeritus Professor of Engineering and Meclianical Technology in University College, London, Member of the 
Institution of Civil Engineers , Honorary Eife Member and past President of the Institution of Mechanical Engineers, See 
With numerous illustrations Crown 8vo, 8/ 6d 

A TREATISE ON MAGNETISM AND ELECTRICITY. By Andrew Gray, 

LL D , F U S , Professor of Physics in the University College of North Wales. In Two Volumes Vol I , Demy 8vo, 
t4s net 

ELECTRICAL REVIEW The production of this work is creditable to the author, snd to the ilisiinguished school of 
physicists that trained him The book is lieautifully printed and got up, and will, no doubt, hnd a place on the shelves of all 
mathematical physicists " 

AN ELEMENTARY COURSE OP PHYSICS. Ediied by Rev J. C. P Aldous, 

M A , Chief Instructor H M S Britannia, lale Fellow of |esus College, Cambridge Demy 8vo, yr bd In Three 
Parts Part L MECHANICS, PROPERTIES OF MATTER, HYDROSTATICS, HEAT BytheKniioK 4/6./ 
Part H WAVE MOTION . SOUND , LIGHT By W D Er.OAR, M A , Assistant Master, Eton College firf 
Part HI. MAGNETISM, ELFCTRICTTY By F R Barrei.i , M A , B Sc , vVe 25 td lliritawiia Series 

NATURE — “The treatment of the various subjects is most lucid and thorough, and is evidently tiased on an intimate 
acquaintance with the requirements of students. C.reat pains have been taken to avoid looseness of statement , ami the fact that 
some of the sections have had the advantage of the criticisms and suggestions of Lord Kelvin, Lord Rayleigh, old others, makes 
It a trustworthy book of reference . We believe it is destined to take a high place in our schools ami colleges.” 

NOTES ON OBSERVATIONS. Being an Outline of the Methods used for Deter- 
mining the Meaning and Value of Ouantitative Observations and Experiments in Physics and Chemistry, and for Reducing 
the Results obtained By SYDNEY LUPTON, M A Crown 8vo, y. (td 
GUARDIAN — “ Earnest students, thinkers, and beginners in original research will be thankful for Mr. Luplon's modest 
volume. He has rigidly compressed and lucidly arranged a series of twenty two little outline chapters, which cannot but lie of 
service, whilst the eclectic notes will permit the reader indefinitely to expand the outlines. . . . Everj’where the Notes indicate 
careful weighing of words and selection of matter ’’ 

BY THE RIGHT HON. LORD FARREK 

STUDIES IN CURRENCY, 1898; or. Inquiries into certain Modern Problems 

connected with the Standard of Value and the Media of Exchange By the Right Hon Ixird FAKRER Demy 8vo, 

DAll Y NE WS — “ The various chapters treat currency questions from so many points of view and with such fulness of 
knowledge that the volume forms a really comprehensive treatise on monetary science " 

Crown 8vo, 4/ 6d 

PRIMER OP PSYCHOLOGY. By Edward Bradford Tiichener. 

SCOTSMAN A handbook marked by so unusual skill in exposition as to be well worthy of the attention of all who are- 
interested in Us subject.” • 

MACMILLAN & CO, LIMITED, LONDON. 
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Gives Aeeurate Results, Small Space reaulred. Fastens to Wall. Lanxth R to 9 Feet. Eleetrlo Release, Slldlna Platforms, Weights 
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MADE IN THE 
^RKSHOPS OK 


PHILIP HARRIS & CO., Ltd., 

CHEMICAL AND PHYSICAL APPARATUS MAKERS, BIRMINCHAM. 

o xa o S3 s X.. E oxx. x: nr o- X nr x: S3. 


PORTABLE OILENGINES. 

ECONOmCAL, 

POWERFUL, 

EFFICIENT. 



Suitable for all Claeses 
of agricultural 
anorft. 


REFERENCES, ic., ON 
APPLICATION. 


Cat< of Working : 

HAUF.PENNY p«r Horst 
Powtr ptr Hour. 

CROS8LEY BROS., Ltd., OPENSHAW, MANCHESTER 

X-RAY' APPARATUS. 

WATSON'S^**HEAVY DISCHAROB '• 

nti«‘l wTi'il'’'ViT«'s’''s "fnicm VRIL”' COHTACt”' BHEa’IcBB 

(invemed^by Mr jAMif, 

Induii'Jfon “oil 

ThB ROCHEFORT INDUCTION COIL. -Wa i ion ani> Sunk At, Agenu 


VALUUM >UHKS^ ILUORESCKNT SCRFKNS, UATIERIES, 

A„ 'wo'r'k." 

bl'ECUL OUT FITS lOk THE HOSPITAL ARMY, FIELD 
PURPOSES, »nd PRACTITIONERS 


MICROSCOPES. 

Now Rraov Now Ready 

NLW EDITION OF CATALOGUF No 2 

parriciihr. of mdn. than 
JO DUIERKNl MICROSCOPES, 

.unable for ever) Cla.e of Work Acceaiairie. uf every desvrlpliun, ilia 
of new Dcfign All Microscopi^it should itcc thi9 new Catalogue 
on nff I, cation^ 

M ICROSCOPIC^^ ECTS. 

A NLW EDITION of WatkonN Cataiui,l« No 3, and Cla«.lfied Li 
repreaenliDg a Stock of 40,000 Ohjetl., will lie ready .horlly 


PHOTOGRAPHIC APPARATUS. 

NEW HAND CAMERA. /*. J’KAIU 
jynun/ar, on afflication 


W. WATSON & SONS, 313 High Holborn, London, W.C. 

(^Es/aMuh.'d lUil) BRANtllFsl'^ l-ORREST ROAD, EDINBURGH 

HKANtiiES|^g SWANSTON STREET, MELBOURNE, AUSTRALIA 

GALVANOMETER. 

PRICE 

301 - 

Write for our New Complete 
Illustrated Catalogue of PRACTICAL 
PHYSICAL APPARATUS, recommended by 
the principal ProfeMors for u«e of Workers in 
Science, and fur Students in Colleges and 
Organised Science Schools. 

33-37 HAHON WALL, HATTON GARDEN, LONDON. 

tManufaetopy CSS-Se, CombpIdBe Street, BIRMINCHAM. ) 

reet Hilt, Queen Victoria Slreer. in the Qty of London, and pubUehed hr Macmii.i,a« 
HE Macmillan CoMrAHV, 66 Fifth Avenue, New York, -Thbe»dav. jane a. iSpl 


TANGENT 

Regri Palt 

BRASS TABLE 

OPTICALLY TRUF MIRROR TO 
PREVENT PARALLAX. 

TWO SETS WINDINGS 
FOUR TERMINALS 
fIBRE SUSPENSION. 
t.RADUATED EITHER SINGLE OR 
TANl.ENT DEGREES 


W. a J. Oeorge, I 



Fa E. BECKER & CO. 

Kicmamd Clav and Sons. Limited, at 7 ft 8 Bread 
aiu>Oq.| i iMiTEo, AC St Martln’t Street, Loi don, W C., and 
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Tube, Tube Holder, and Barium PUtluo Cyanide fcireen. 

7 1 ° X ! m £13 0 0 

Set B Including 6-incb Coil, Baltenei, Ijirger Focu. Tube, 

Tube Holder,&Barium-Platino Cyanide Screen, 9I in X yin £33 10 0 

BARIUM-PLATINO-CYANIDE SCREENS. 

EXCELLENT FLUORESCENCE, in neat Frainea and Boxea 
7 in X 5 in , a4». , si in x 7 in , 38# 6i/ , 11} In 9! In , 377 M 

JOHN J. GRIFFIN & SONS 12, 


Price, with lupply of Chart* for on* year, £7 0 0 

Aocorate Thermometera for all pnrpoMi. 

lllHlinUd Pncf Litti fm to all fartt of tht world 

NEC R Z a M B R Ay 

SciaNTiric Instrument Makers to Her Majesiv the Queen a 

38 "hOLBORN viaduct, E C. 


22 GARRICK STREET, LONDON, W.C. I branch^ 
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NOTICE. 

N A T U B E ■ 

0i Thursday, Junb i6, will contain the 

INDEX 

VonntE LVII. Its price will be Ok« Shilumg. 
Advertisements intended for insertion in this Number 
uhould reach the Publishers by the morning of Wbdmcsoav, 
June 15 

“NATURE” OFUCE, 

ST MARTIN'S STREET, WC 

CNfalKtEAINt, AND CHEMISTRY 

CITY AND GUILDS OF LONDON 
INSTITUTE. 




n KoaUJar. 


»r StucientA 


cnediRta (i 


re of an \nu 
The Kntran 

Scholar- 


S iRCIfNICAL CULIPGE, FlN> 
ae lur Students nut under year^ « 
s (0 both Colies«8 are held in Septei 
commence in October Particulani of the Kntranre . . 

ahipa, Fees, and Courses of Study, may be obtained from the rey>ective 
tCoIlegei, or from the Head Office or the Invtttute, Gresham College, 
easinghftll Street, V C 

OITT Am aniLDS central tbohnioal oolusob. , 

(Exhibition Road, SW) 


A Colleg. 

paring to become < 


higher Technical li 
— '" -I, Mecl- — 


)r a full Associateship Course, 

W C Unwin. F R S , M Inst C E 
(PAj'iic, ai,d i/tetnen/ ^ , Paat Pr.. 

„ 1 H E Ahmstbono, Ph D , LL D , 

Mfcianut auJ .Vat/umalut O Hknkici, Pb D , LL.D , F R S 

OITT AKO OOILDS TBOHNIOAL OOLLEOB, riMIBOBT 
(Leonard .Street, Citv Road, EC) 

Provides Couraae of Intermediate Instruction for Day Students not under 
14 years of age^ preparin^^ to^ etiler Engineering and Chemical Industries 

Pkyttct axH EUctneal Engnuenng S P rHOMMon, D Sc . F R S 

j W E Ualbv, M a , B Sc , M I M E 
•Ch,m,slry R Meldola, F R S.. F I C 

JOHN WATNEY, Hon Secretary 
Cit) and Ouilds of London Institute, 

f.resham College, Basinghall Street, E C 

THE DAV^ FARADAY RESEARCH 
LABORATORY OF THE ROYAL 
INSTITUTION. 

DIRECTORS 

The Right Hon LORD RAYLEIGH, M A , D.C L , 
LL D , F R S 

Professor DEWAR, M A., LL.D., F'R S 






Da ALF.XANDER SCOTT. M A , D Sc 
Ihia Laboratory, founded by Dr Ludwu Mond^ F R S ^ M a Memorial 
of Da^y and Faraday for the purposa ofpromoting 9 ngtna} renearch in 
4>urc and Phyiical Chemistry, will bo open during the following Terma.- 
Mkhaelmai Ttrm ^Monday, October 3, to Saturday, December 17 
>L 4 nt Term —Monda)% January o, to Saturday, March 25 EnsitrTerm 
Monday, April 17, to Saturday, July 29 
Under the Deed of Truftt, workeri in the Laboratory are entitled, free of 

dincretion of the Directors, to the u»e of the apparatus belonging to the 
Isaborato^, together with auefa materials and cbamicatfl aa may be 

All persons deuiiiig to be admitted as workers, must send evidence of 

research along v^th\ statement of the nature of the Investigation ^ey 
propose to undertake 

Candidates must apply for admission during the course of the preceding 


ELECTRICAL ENGINEERING. 

The ELECTRICAL STANDARDIZING.TESTING, and TRAINING 
INSTITUTION, 8 CHARING CROSS ROAD, LONDON 
(Praprieton— SyudiuM of Electrioil Kogineeri, Ltd ) 

Boa.D or CONTEOL 

The Rt Hon Ihn Earl of CRAWFORD, K T , F R S , Chairman 
Th« Rt Hon Lord Caalletown I Hugh Erat Harriaon 
The Hi.n_ R, Broughair ' " 


Robert Hammond 


m 6 Smith 


aubMOueutiy the ElectricalVorlu, the Initltutioii beiy; amociaied with over 
w leading Firms and Engineers for this purpose They are thus brought 
direclly^to association n^th^rnminant^Cornpanies and Firms, and secure 

APPOINTMENTS HAVk'uTeN "sLcURh!^ FOR°oWr* o*'pER 
CENT OF THE srUDENFS who have completed their Course since 

fo? [ompeTern men’'* Pr^pe ct« on‘‘appEca“.or‘ 


THE ELECTRICAL 
GENERAL ENGINEERING COLLEGE, 

EXPERIMENTAL ENGINEERING 
WORKS, 

2 *nd 4 PENYWERN ROAD EARL’S COURT, 
LONDON, S W., 

Trams Students for Electrical, Mechanical and Mining Engineering 
Develops hleccrical and Mechanical Patents 
^Constructs Kspcrimenial and Special Machinery and Models to 

B ALI^iTcOLLE ,^H RI 
CHURCH, AND TRINITY COLLEGE, 
OXFORD. 

NAIURAI SCIENCE SCHOLARSHIPS AND EXHIBITIONS 
ACombinnl Examination for Natural Slicdco bcholambips and £i 
tiona will be held bv th« abiive Colleoei. betfinnm- — 'Titipki 

NOVEMBER 


th ifio a f 


'o Exh 


The Subject* for Exam 
but Candidates will not I 

Partn ular* ma> be obtained by appli 
ChriHt Church, Oxford 


TUESDAY, 
iitions will be offered, the Scholarships 
b« Pby«tc5, Chemtstry, and Biology, 


I VERNON HARCOURT 


UNIVEKSITV OF LONDON, PREMMINARV 
SCIENTIFIC AND INTERMEDIATE E.XAMINATIONS 
IN BIOLOGY 

LONDON HOSPITAL MEDICAL 
COLLEGE. 


n Monda 




until the July E 
h c< (including 


Scholarehii 


) StutUnts joining this CUu, only t<u. 

MUNRO SCOTT, Wardc 

BEDFORD COLLEGE, LONDON 
(FOR WOMEN), 

YORK PLACE, BAKER bTREET, W 
Ptincipal-Miss ETHEL HURLBATT 
ENTRANCE SCHOLARSHIPS 

ihip in Art», annued value ' 30 Guinea*, eo^ tenable for t 
'Ul be awards on the reault of the Examination to be held at 




INSTRUCTION IN 
PURE CULTIVATION OF YEAST, 

According to BANSBITS M«thO<U 
Courses for Beginners, as well as for Advanced Students, in Physiology 
ad Technology of Fermenteliont — Biologtcal Anolyiu of Yeast. 

"lanuals — E Cht Hansen "Practical Studlea in Fermentation ’ 
idua (Spon), iSg 6 Alfred Jdrgenien " Micto-organums and Ferment 
lu " London (F W Lyon), 18,3 

.'unhsr Particulate on Appl " — * '■ 

The Laboratory, Copenhagen 
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BRISTOL PUBLIC MUSEUM. 

APPOINTMENT OF CURATOR 

The Museum Committee of the Council of the City und Count> i: 
Bristol are prepared to receive Apphcat»«n< from Genilewcn dwiroue c 
being appointed ( URATOR of the MUSLUM, a Salar> of £jon pr 
annum The Curator, who will also act at Secretary to the Comniitiee 
vtill be required to devote the whole of his time to the diiticH and iniist b 
competent to Catalogue the Collections in and to advise as to th 
ncouiauion of Specimens for the Museum 

Applications, stating age and quaHAcations, aocompanied by copiea onl 
of not more than three recent teaiimonialaj nddresaed h> the Ciiairman 0 
the Committee, should be delivered at the Council HAit»« In^fore June 1 


VOIQTLANDER & SOHN. 

ACTIEN GFSELL&CUAPT 

Original Makers of Petzval Portrait Lenses and 
Binocular Field Glasses. 
COLLINEAR LENSES. 

SERIFS II 


CITY Ol' liIRMINGHAM 

MUNICIPAL TECHNICAL SCHOOL 

The Corporation of Hinninghani require the serstces, in September next, 
of^an ASSISTANT Tr:\CHEK m CHEMISTRY and PH\SICS 

Full particulars and form of application will be forwarded on receipt of a 
stamped 'iddre»sed fooUcap envelope The Uat date for Rcndiiqr ipphc \ 

CiFO MELLOR, Secretary 


THE DURHAM COLLEGE OF 
SCIENCE. 

NFWCASTLE UPON TYNE 

The Council invite npplicntions for the po*t of A'sSlSTANT 
LKCTURKR md DEMONS FIXATOR in PHYSICS 

I he Stipend attached to the ap^intment iSj^tao t>er annum, rising to 
per annum Duties will <,«unmenie on October i next 
Applications and leiitimont>)s must be sent, on or before June 14, to the ' 
undersigned, from whom further piriiculars may be ohi'iined 

H h SIOCKDVI I*, Sccretar> , 

S^OUTH AFRICAN COLLEGE, 
CAPE TOWN. 

ASSISTANT Wanted immediaiel) to learh Engineering Drawing, 
Elementary PhysiiN, Flcmentnr> Wood and Iron Work 
Salary to coinnience with, jL3on per annum allowed la passage 


ST. BARTHOLOMEW’S HOSPITAL 
AND COLLEGE. 


nilCDIIIinDC LONDON BRANCH at 
UUCIflinilllfCi 24 CHANCERY LANE.WC 

Ki.lionbyJOHN OIBSON.M A (tint CUm, Cninb ), and G I OLY, « A 
(First Class, loindon), for all Paldic Examinations Speolal InftrnoUoo 
in Bolmtlllo AgrlinUtnra for successful practical Anricultiire nnd turcstry 
in the British Islands or the Colonies , also in Geology, Botany, &c , | 
Practical, Chemical, and Physical Lalioratoiies the " Slate Corre 
spondent" and Higher Examlnallon Journal gives up to date particulars 
of all the leading C S, and other Examinations Price s|d , post free 
Prue of One Guinea for cumpelition each month , Special Prize of PIT* 
Oniaea* each June and December 

Science tuition. 

PREPARATION BY CORRESPONDENCE AND ORAL lUITION 
for all Science Examinations-Malriculallon, B Sc, Prel Scl , &c 
SINGLE SUBJECTS TAKEN —Chemisiry, Physics, Botany. Pbysi 
ology, &c Special Classes in Botany and Chemistry 
TUTORS -The Staff includes Graduates of Loudon, Oxford, Cambridge, 
and Royal Universities ‘ 

Far terms and testimonials, address Mr J CHAKLgsTON, B A , Burling 
ton College, >7 Chancery Lane, London, W C 



FULL AFLRTURE F5 6 

ThciC Lenses are estamtly suitable for Hand Caniera.s, 
Instantaneous I’lctures, Animals, Studio Work, especially 
Groups in the Studio 

I I Euuivalent I Sires of Plates Sharpl, Covered ' Price, 


For Aetro-Photographio, Euryscope, Single Landscape and 
Portrait Leneea, eee complete Catalogue, post free on applioatiorh 
OUR LENSES CAN BE OBTAINED THROUGH ANT 
OPTICIAN 

London Branch : 92 HATTON GARDEN, E.C. 

LONGMANS’ CIVIL ENGINEERING SERIES- 


gned, m horn SHORF, M D , Warden 

GORDON’S COLLEGE, ABERDEEN . 

^ Wanted, a ^TE^CHER of CHEMISIRY (fo^J)!i> and^ 

BATTERSEA POLYTECHNIC. S W. 

■ 1 he Governing Body re.iuire the service, of an AbSISl ANT 1 EC 
TURKR and DEMONSTRATOR m CHEMISTRY , ASSISTANT for 


GALCUUTiONS IN HYDRAULIC ENGINEERING: 


By T CLWTON FIDLER, M Inst C E , 

i’rofc'Lvtr of buKineiTinL, UiHvrrMta College, Durxltc 


Jusl I’ublishcd With 03 Illustrations Crown 8 ^o, 2s 

ELEMENTARY PRACTICAL ZOOLOGY. 

By FRVNK E BEDDARO, M \ 0x1, n . F R S 


London LONGMAzNS, GKLFN, O > 

LATEST PUBLICATIONS OF THE /.OOLOOICAL 
SOCIETY 01 LONDON 

PROCEEDINGS OF THE ZOOLOGICAL 

SOCIETY OF LONDON, 1896 Part I Coniaiuun, Pa))er. read 
at the Scientific Meeting, held in January and February 1898 With 
Eighteen Plates Price to Fellow,, 91 , to the Public, izz 

TRANSACTIONS, Vol. XIV., Part 6, con- 
taining n Paper •* On the Mammal, obtained by Mr John Whitehead 
during hi. recent Exp^llloil 10 the Phlllipine. By Oldfield Thomas 
With Field Nulei. by the CoUector With Seven Plates Price to 
Fellows, rSr to the Public, 

To lie obtained at the Society's Office (3 Hanover Square, W ), or through 
any Bookseller 
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SCOTTISH PROVIDENT institutioh. 

Hkad Office ■ 

e 8t. Andrew Squar*. BDINBUROH. 

MUTUAL ASSURANCE with MODERATE PREMIUMS 

The PREMIUMS are so moderate that an Assurance of 
;^I200 nr ^^1250 may Renetally he secured from the first for 
the yearly payment which usually would assure (with profits) 
^1000 only — equivalent to an immediate Bonus of 20 to 25 % 
The WHOLE SURPLUS goes to the Policyholders, on a 
system at once safe and eiiuitabic — no share being given to 
those by whose early death there is a los$ 

Examples of Premium for £100 at Death/ with Profits 


A(xV 

i 30* 

35 

40 1 45 ; 60 1 66 

Tin u 1 air T 




35 I'AVMK 

Nib,| a 130 

217 0 

3 46 3 14 01 4 87i 56 11 

.5_r*VMK 

Nrs,i a 12 1 

318 0 

4 58 4 16 2 5 11 8| 69 11 


only Or lie msy secure £1000 by 26 payment, of £26 10s , iemg thu, 
/ret !>/ tVO't'it hr/ort age 5 s 

The SURPLUS at last Division (1894) £1,423,000. 

More than one half of the Members who died during the 
last Septennial period were entitled to Bonuses which, notwith- 
standing that the preiniuma do not as a rule tscced the non 
profit rales of other OITices, were on the average equal to an 

Addition of about 50 per cent, to the Policies which 

participated 

AOCUMULATEID FUNDS, £10,000,000. 

ARRANf.F MF NTS as to SuHRaNi.FS. Non FoKKeiTUkr, Loans <m 
Policies, Immkuiate Pavmeni ok Ciaiws, Fapr Resiucnle, S.c 

James Lraham WaisOS, Manager 
LONDON OH' ICE KINO WILLIAM ST , E C 
r Muir Lfikii, 'xentary 


MARION'S 

INSTANTANEOUS 

PLATES, 

Specially suitable for 

X-RAY PHOTOGRAPHY. 


ROSS’ 

LENSES, 

Used by Amateur and 
ProlaMlonal Photo- 
Sraphtri In every part 



ROSS ZBIISS 

Convertible - - 
Anastigmats. 



^henede^erv^^y popular Lense 

VERY ACMeV PERFECTION.- 

FOR FULL PARTICULARS SEE CATALOQUE 

PACC T MANUFACTURING 

AUOlij) IdlU.) OPTICIANS, 

111 saw BOND STBBBT. LONDON, W , 

And 31 COCKSPUR STREET, CHARING CROSS, 8 W 

EbTABLlSIIED 1830 

CROMPTON & COe, Limited, 

ELECTRICAL ENGINEERS. 
Laboratory { . SKilj LONDON, W. 

POTENTIOMETERS, DALVANOMETERS, &C. 

STANDARD (MANCANIN) RESISTANCES, BRIDGES, BOXES 

PATENT COMPENSATED STANDARD OHMS 

SPECIAL APPARATUS BUILT~TrSPECIFICATION, 


MARIONA PAPER, 

MATT SURFACE, GLOSSY SURFACE, 
AND GROS GRAIN SURFACE 


MARION’S 
BROMIDE PAPERS 

Giving- Platinum Tones. 


FULL PARTICULARS FREE ON APPLICATION. 
NEW ILLUSTRATED CATALOGUE NEARLY READY, 
1/- POST FREE. 


DIRECT and ALTERNATING CURRENT SETS for 
EXPERIMENTAL PURPOSES. 



22 & 23 SOHO SQUARE, LONDON, W. 


WRITE for LISTS, SPECIAL QUOTATIONS, *c 
Please addreas as above 
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THE BRIDGES-LEE 

PHOTO-THEODOLITE 

The most perfaot Instrument 
tnvanted for Survey Work in 
Mountainous Districts, and for 
Military o" Rapid Surveys 
The Photo Theixiolite 
autoniAtitilly reconls 
on iho phologrmA all, 
or nearly all, the data | 
necessary for the reduc 
tion of the photographs, 
including the Magnetic 
bearings, — thus con- 
siderably reducing the 
time S|icnt and the risk 
of error in the interpretation of 
the photographs 

The Instrument is filled uith 
an Aluminium liody, 6 m 
Ariniuthal Circle, reailing with 
Vernier to one minute ol arc, 

4 in Compass, diiuled to half 
degrees Telescope with erect 
and inverting Isyepieees, rapid 
Rectilinear I,ens with Iris Dia 
phr.agm and Colour Screen, six double dark Slides i 
Case, with Stand complete, £46. 


L. CASELLA, 

147 Holborn Bars, London, E.C. 

THE' CERErSYSTEMr 

There is no arrangement so simple for keeping 
correspondence, <£c. 

Papers can be arranged in a moment either 
alphabetically or according to subjects, and there 
IS no mechanism to bother one or get out of order. 


Six times the 
capacity of aoy 
biadlng File, 
and one place to 
refer to 
instead of six. 


In Wood, covered cloth. Sue, ly" x I2i" x io"high Capacity, 
1 ,8oo Papers Price, with set of Alphabet Ouides and 2 Blanks, 
12s. 6d. Extra Blanks for writing own headings, 2s. per doz 
For other varieties and sines of Box Files, Cabinets, IVrsting 
Tables, Standing Desks, &=c , see Explanatory Pamphlet, 
Post Free 

THE CERES DEP6t, 

16 BROOK STREET (Bond Street Comer), LONDON, W. 



A. GALLENKAMP & CO., 

19 & 21 SUN STREET, FINSBURY SQUARE, 

LONDON, LC. 

CHEMICAL AND BACTERIOLOGICAL APPARATUS OF 
EVERY DESCRIPTION. 

JENA GLASS BEAKERS AND FLASKS AT 
REDUCED PRICES 

STANDARDIZED BURETTES AND OTHER 
GRADUATED INSTRUMENTS. 
LABORATORY FURNISHERS 

LARGE STOCK FOR SUPPLY WHOLESALE d EXPORT. 


OAMBRIDHE SOIEMTIFIO INSTRUMENT OOIFANT, 

LIMITED, C ARLYLE RO AD, CAMBRIDGE 

Makars or Callendar ft Gplfflths' Patent Eleotrloal Pyrometers 
for High Temperature Work. 

Blaetrical Thermometers for Investigating Earth Tempera- 
tures, as supplied to several of the leading Observatories. 
Callendar ft Grlfflths' Improved Patent Wire Bridges 
Standard Resistanoe Colls oonstrueted on Messrs. Grlfllths 
and Burstall's Method. 

PARTICULARS AND PRICES ON APPLICATION 
QUARTZ FIBRES on Frame,, Wut 6b ntand i6 inches long, st 5s.. 
7S. 6d., «nd I Os per Frame respectively . now ready for distribution 
Physiological and Physical Apparatus of the best quality 
Seetlon Cutting Appliances, Including anew form of Rooking 
Mtorotome for Cutting Flat Sections. 

Latest Improved Pattern ’* Cambridge ” Rooking Mlorotomo. 
price £4 4S; 

ttlaltrmled Catmhtnt eP'Afpmratus smt Pest Freten r,t„pt ,/i, 6d 

Address all Communicatione . 

“Instrument Company, Ltd.. Cambridge.” 


GOSSOR 


5 Osmium - Iridium 



ACTUAL MAKER, 

67 FARRINGDON 
ROAD, E.C. 

MERCURY PUMPS, 

exPERIMENTAL AND SCIENTIFIC CLASS BLOWINQ 
For Photography 

TAYLOR, TAYLOR, 4 HOBSON, 

Slat. Stre.t Work., L.icter , 
and 10 Charing Croa. Road, London 


CRUISE to the NORTHERN CAPITALS, 

Stockl...lm, Copenhagen, vnd Chtisliania, acem 


fts -GENEVA TOUR, 9 day,, h .tensions to Chamoun.x |Mont 
° BUnc), Zermalt (Mntterhoru). St t.olhar.l, Obcrland, &c 
Ixtcturer, Sir KonFRT Bah Mr LnwARn Wmvmper, Dr Lunn 
D eparture, weekly from May to Detail, front Secketarv, j Endsleiyh 
Gardens, Euston, Londim, N W 

1>H<ENTX FIRE <^FI^e7 

9 LOMBARD ST., E.C., and 67 CHARING CROSS. S.W 

Kstabiisheo 1783, 

MODERATE RATES ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 

SacaBTAaixs-W C MACDDNALD and F B MACDONALD 

Loaaaa paid ovbm < 20 , 000 , 000 . 
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xa GUINEA NORWAY CRUISES 

FROM NEWCASTLE ON TYNE-FORTNIGHTLY 
“MIDNIGHT SUN,” 3178 Ton*. 3500 HP 
ine«t YACHTING STEAMER aflont NO UPPER BERTHS 
Sailings — -June ii, 25 , July 9, 23 , and Auguftt 6, ao 
Spuml C ^rd and 17/A 

ISSENG*Er' AGENT, AI BION S 


ORIENT COMPANY’S PLEASURE CRUISES, 

By their Steamship LUSITANIA (3912 tons register), 

from LONDON as unJer 

for NORWAY FIORDS ahd NORTH CAPE f for MiJ.iighi Sun), 
For COPF NHAGEFL^wf^B^^sToCKHtfl M*,*’s'?["*^PETERSBURG, 
BALTIC CANAL, &c , 

Leaving irlh Augu,l, returning 14th September 
For SICILY, CONST VNTINOPl.E, the CRIMEA, t. REECE, 

^ MALTA,^AL(.IERS, &c, ^ ^ 

Swing olin'd, I^lec't'ririight7Hlgh claw CmsTne " 

Vnn.e.r. f F green and CO 
mnnageri ) ANDERSON, ANDERSON, an 

K o'" ’^‘'thr'S'e.l'E'Jld Branch 0(irt.e,*‘6c! 


Head 


Fa H. BUTLERj a.A. Oion., Auoo. R. S, Mine*. 

HATUBAI. HUTOHV AOBMOT, 

158 BROMPTON ROAD. LONDON. 


Among Specimen* of Rocki recently collected by Mr BuTt.»R are 
Ophltle ^Itvtoe Doleriie with Labradorile Phenoctyal* and Mica Bault 
from dyke., Aroa, and Olivine Basalt, Tobermory, Mull , Basalt, fresh and 
altered. Calve la , White Marble with Saliia and Pink ditto with Horn 
blende and Coocollie and at contact with Gneiss, liree, Hornblendiie 
and coarse and fine grained Gneiss, Coll , Olivine Doletite Dyke and Scuir 
l^hyritlc Rhyolite Pitchslone, Eigg , Plagiovlastic Granite with included 
Gneies fragments, Quartsite, and the recently described Olivine-Monronite, 
from near Ballachulish Micro Section* of the above can be furnished 

LIVING SPECIMENS FOR 
THE MICROSCOPE. 

Volvo*, ^irogyra, Deamlds, Diatom*. Amceba, Arcella, Acimospbeeriuni, 
Vorticelln, Stentor, Hydra, Flo«cularia, Stepbanocero*, Melicerta, and many 
other Specimen* of Pond Life Price ij per Tube, Poet Free Helj» 
pomatia, Astacus, Amphioxu*, Kana, Anodon, &c , for Disiection purpose* 

THOMAS BOLTON, 

25 BALSALL HEATH KOAD, BIRMINGHAM. 

MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 

THE LABORATORY, PLYMOUTH 
The following animals can always be supplied, either living 
or preaerved by the best methods — 

Sycoa , Clava, Obelia, Sertularia , Actinia, Tealia, Caryopbyllia. Alty 
oniui^^Horniiphora^(pre>erved) ,^plo|ilana 

L^ia My*is, Nebalia, Carciiius , Patella’, BuKinum, Eledimc, PeclensI 
Bugula, Crisia, Pedicellina , Holothurla, Asterias, Echinus , Ascldia, Salpa 
(preserved), Scyllium, Raia, &c , &c 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth THE DIRECTOR 

SECOND-HAND^^ 

^ ROaa, SWIFT, BECK, ZEISS, am 
VAN HEURCK MODEL B, by WATSON, w 
&c , £36 iBa 

ZEISS 8TAND,^with A and D Objei 


AND APPARATUS 


ZEISS STAND, with A and D Objectives £6 

CABINETS, OBJECTS. DISSECTING INSTRUMENTS, at greatly 
Raducad Prices Catalogue Gratis OH ApfhiatioH 

MIIiLIKIN &: liAWLBT, 166 STRAND, WO 


OPTICAL & SCIENTIFIC INSTRUMENTS. 




Spectroscopes, 
Instruments foi 


speael purposes < 


iocfi'«t*' 


W WILSON (formerly foreman at Messrs. Elliott Bros ), 
56 Crogsland Road, Chalk Farm, London, N.W. 
Contractor to H M Govbrnment 


WATKINS & DONCASTER, 

NATURALISTS, 

CABINETS AND "apparatus 


SPECIAL SHOW-ROOM CABINETS. 

|jg^ Call ^or ^atnd for detailed Catatogue (80 pp ), Poet free on 

N B —For Excellence and Superiority of Cabinets and 
Apparatus, references are permitted to distinguished 
Patrons. Museums. Colleges, £0. 

A LARGE STOCK OF INSEC TS AN D BIRDS EGGS. 

Preserved and Mounted by First class Workmen 
indings All Hooks and Publication* on Natural 
_^t.^_*y.pbed_ 

36 STRAND, LONDON, W.C. 

(Five Doors frrm Lh.iring Cro*. ) 




MI NERALO GY. 

SAMUEL HENSON 

Has just received some beautifully Crystallised GOLD SPECI 
MENS and NUGGETS Choice Dioptase, Wulfenites and 
Emeralds on Matrix Very fine Mocha Slones Gem Stones 
for Mounting 

CoUechom for Student, leather, or Trosfiettor Lesions given 

SAMUEL HENSON, 97 REGENT STREET, LONDON, W. 

established 1840 

FOR educational 
AND 

SCIENTIFIC PURPOSES 

New and Rare Specimens, constantly received from all parts of the world, 
descnlied in "New Arrival List' Syslemalic Cullectiuii* carefully 
prepared All Price Lists Free 

" The Complete Mineral Catalogue, .86 pp , 40 lllustralions. Name, 
Cumposilioii, and form of all known Mineral*, with taluablc Lists and 
labUs Post paid, paper, I < ilolh, ar , calf interleaved, 44 
SPECIMENS PURCHASED Samples and Correspondence solicileil 

DR A S, FOOTE, mm j^mi 

1317 ARCH STRUT, PHIIADUPHIA, P A , U 8 A. t Q Q | Q 


MINERALS. 




OOLliBOTlONB OF 

MINERALS, ROCKS, FOSSILS, 

AND miOROSOOPIO SLIDES 

GEOLOGY & PHYSIOGRAPHY, 

As set forth m the Siieiue and Art Directory 
.jRock-formmg Mineral, and 20 Common Rocks, in Boa, .i.e of C , d 
Specimen, about y in by a tn „ i 1 o 

to Specimen* 10 illustrate Coal Mining, in Box . o i. o 

20 .. Metalliferous Mining 1 , o 

DKSCRt PTll'F CtRlULAR, POS T FREE 

THOMAS D. RUSSELL. Mineralogist, 

78 NEWGATE STREET, LONDON, E.C 7 

FOR SALE. 

THE EXTENSIVE AND VALUABLE 

COLLECTION OF METEORITES 

Formed by JAMES ft. GREGORY during the last 40 Years, 
Compnstng over 400 difterent Falls and about 550 S(wcimens, 
including many very choice example* and many of extreme 
rarity, all in the finest condition 
For further Particulars, (Spc , apply to 

JAMES R. GREGORY, 

1 Kslso PlMS, Ksnsintfton, LONDON, W. 

S«cb a Collsctlon m Muitsble for a well established Mnseum 


ALBERT EDWARD JAMRACH 

(Lats CHARLES JAMRACH), 

NATURALIST, 

180 ST. GEORGE STREET EAST. 

ImplsmenU of SiTftf* Warfare, IdoU, Sacred MmIu, Peruvian Pottery^ 
Cbiaa, Lacquers, Gongs, SbelU and other Curios 
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THE PHYSICAL REVIEW. 

4 JOURNAL OF EXPERIMENTAL AND THEORETICAL PHYSICS 
Conducted by EDWARD L NICHOLS, FREDERICK BEDELL, and ERNEST MERRITT 


No 2 Vol. VI FEBRUARY 1898. Price 3X net 
Con rKNTs. 

On the Disruptive Discharge in Air and Liquid Dielectrics By 
T W EliMONrisON —On the Theory of Maijneto Optic 
Phenomena II, By C H Wind — Minor Contributions 
—New Books 

No 3 Vol. VI. MARCH 1898 Price 31 net 
Contents 

The Attenuation of Sound and the Constant of Radiation of 
Air By A WUMl-K Duht — Minor Contributions — 
New Books 


No 4. Vol. VI. aIrIL 1898. Price 3s net. 

Conte MS. 

A ('omparison of Rowland's Thermometers with the Pans 
Standard, and u Reduction of his Value of the Mechanical 
P^uivalent of Heat to the Hydrogen Scale By WiLt iam 
S Dav — On the Susceptibility of Diamagnetic and 
Weakly Magnetic Substances By.VlBhRl P Wins — 
Minor Contributions — New Books 


MACMILLAN AND CO, LIMITED, LONDON 


ESTABLISHED 1831 

BIRKBECK BANK. 


apayabi 


n DEPOSITS, 
tha Minimum 


TWO t>ar CENT on CURRENT ACCOUNTS, 
monthly balancai, whan not drawn balow ,£100 
STOCKS and SHARES purchasad and told 

Tha BIRKBECK ALMANACK, with full particulatt, pottiri 
FRANCIS RAVENSCROFT, Man 

THE MOST NUTRITIOUS 

E P P S’S 

GRATEFUL-COMFORTING. 

COCOA 

BREAKFAST AND SUPPER. 


TO SCIENCE LECTURERS. 

HUGHES’ MOTO-PHOTOSCOPE FOR LIYIHG PICTURES. 

THE MOST PERFECT 

No SnuTTaa, therarore no Flickering Superb Mechaniim 
Th, Mato Photo Camara for laiinrtho Picture HtHitratod Luts, od 
bee Mr Huchbs' PATENT COMBINATION OPTICAL LANTERN, 
&c Miniature Triple Lantern constructed for B J Maldbn, K«) , great 
tuccasa New Oeyhydrogan Micratcope Scianca Lanterns For Clat, 
DamonsUation MaraificanI Rasultt Doewra Triple, Ptua Medal, 
Highest Award Supplied to the Royal Polytechnic Insiitution, Dr H Grat- 
tan GuiNHaas, Madame Aoecina Patti, &c , &c PsMnt Pamphangot 
Scianca Lantarnt The Univaital Lantern 4 Inch Condentart, 4 wick Lamp, 
Portrait Combinalion front Lanaat, i8< id , Marvellous valiw Scianca 
Lecture Salt NovaUiet The Lantern Kaleidoscope Cheapest Lantern 
Oulflls 111 tha World Grandly Illusltatad Catalogue, over iSo cbotCa Bn 
gravings.d,/ ; Postage, id List of 300 Lecture Sett, Scianca Subjeett, 
Views. &c, id.. Postage, od Pamphlets Free -W C HUGHES, 
Sir. lAi IS 1, Brewster House 8s Mortimer Road Klngsland N __ 


' HOLLOWAY’S PILLS 

CURE 

Biliousness, Sick Headache, Indigestion, and 
I all Internal Complaints, 

j CAN BE TAKEN BY THE MOST DELICATE 
I Holloway'S Pills and OlDtment may be obtained of 
I all Hedidne Vendors. 


liHBr 

PEBKEH, SON & RAYMENT, 


“OPTIMUS ” INDUCTION COILS 

(Best Londun made) 

FOR RONTGEN X-RAY PHOTOGRAPHY. 

Inch Spark 2 3 4 J 6 lo 12 

Price £8 £10 £12 £14 £16 £28 £30 

lMrt;er Coils lo Order 

Sum FOCUS TUBES. cuarSd. 25/- 

ACCUMULATORS AND PRIMARY BATTERIES. 

99 HATTON GARDEN, I nRinnil 
HOLBORN CIRCUS, LURUUR. 


NOTICE — Adverttstments and business letters for NATURE should be addressed to 'he Publishers, Editorial 
comiHunicatioHs to the Editor The telegraphic address of Nature ts “I’HUsib,’ London 


SUBSCRIPTIONS TO “NATURE.' 

L s. d. 

Yearly i 8 o 

Half-yearly . ... . . o 14 6 

Quarterly 076 

To ALL Places Abroad:— 

Yearly . I 10 6 

Half-yearly ... . ....0156 

Quarterly . . . 080 

Cheques and Monfy Orders payable 


CHARGES FOR ADVERTISEMENTS. 

£. s d 

•Three Lines m Column . . . o 2 b 

Per Lane after 009 

One Eighth Page, or Quarter Column . o 18 6 
Quarter Page, or Half a Column 11$ o 

Half a Page, or a Column . - 35 ° 

Whole Page . ..,660 

*Tha first line being in heavy trpe is charged for at Two Linas. 

'to MACMILLAN 6 - CO , Limited. 


MACMILLAN AND CO., LIMITED, ST. MARTIN’S STREET, LONDON, W.C 
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THE “N. & G. CAMERAS ! JAS. J. HICKS, 
AND KINEMATGGRAPHS ! ». » *iohatton garden. London 


FOR SCIENTIFIC 


High class Instrument 
workmanship. Used 
L.eading Experts at H< 


COMPLETE 

PHOTOGRAPHIC 

OUTFITS 

Supplied for Scien- 
tific Expeditions 
or Special Investi- 



CstaloKues and 
Estimates free or 
appiteatlon. 



NEWMAN & QUARDIA, Ltd., 

00 & 02 Shaft«8bury Avenue, London, W. 


.HORHTON-PICKARD 


' construction, and a simple and accurate arterial pressure gauge. 
I It IS marvellously sensltix e, and consists of a metal tamlmur, 
\ the expansion of which is exhibited in a highly magnified form 
\ by means of an index or pointer which travels round a dial 
1' This dial IS graduated in millimetres of mercury The armlet 
' pump and pressure gauge, wlien not in use, fit conveniently into 
a leather case By means of this instrument wc believe that 
the arterial pressure can be taken in man as rapidly, simply, and 
' accurately as the temperature can be taken with the clinical 

Price iBsr~Si^r e Bag and Tube, 6s. 

I Tb« lostnuaent bM a e-tn dal, and la paokod In a 



8HUTTCR8. " TT . n iniMlJ i , 

"amber ' MS "RUBY" CAMERAS Fttou £6 3l 6B I 
TIME sas INSTANTANEOUS SHUTTERS FWM ISl 60 | 

THE THQRNTON-PIGKARO MAHUFACTURIHG CO Ltd . ALTRIHGHAM i 



W. G. PYE, 

Scientific Instrument Maker, 

30 ST ANDREW’S STREET, 

CAMBRIDGE. 


Apparatnn oapaoliUly adapted for 
TeaohinB Purpooee at Moderate 
Prloea. 


TO 8CIENTFIC MEN, NATURALISTS, TRAVELLERS, and others. 


\ To the details of Photographic Oul- 

THE I Dnxr Scientific Men, Naturalists, ' 

JpaY Travellers, and others who require 

LONDON Apparatus to be exact in every 

« particukr, and to be made on 

SBBCIRI Scientific lines THE STEREO- 

eTCDCflQlHIlUIV SCOPIC COMPANY also make 

O I CH CUOIlUn U . » speciality of Twin Lens Cameras, 

ATTENTION show the largest Stock m 

niliiRllVR London of practical and highly- 
LOmpSliy finished Hand Cameras of every 

• kind 

FREE LESSONS OR DEMONSTRATIONS TO PURCHASERS. 

THE STERE O^C OPIC COMPANY, 

106 and 108 jEQENT STREET. W.. and 54 CHEAPSIDE, E.O. 


special 

ATTENTION 
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LNOINB-ERING AND CHEMISTRY 

CITY AND GUILDS LOMDONf 
INSTITUTE. 

The Cour.cK of Instruction *1 th« InstituK'i Cuntiial Tkchmical 
College (Exhibition Road) mro for SludaME not undm i6 y«ar« of aga , 
thou at ihe Instituia't Technical College, Finsuuey, are of an Inter 
mediate C,rnde fur Student! not under tx wre of ose The Entrance 
Examinaliuns to both Collesee are held in September, and the Seeelont 
commence in Ocioher Particulars of the Entrance Exammatioiui, Scholar. 


UNIVERSITY OF ABERDEEN. 

EXAMINERS FOR GRADUATION 
Th« tJnivertUy Court will, at a Moctlng in july. proceed to appoint, ui 
Order No 13, one pereon to be an Additional Examiner for (>raduatio 
cAcbofthetollowinaeubjectH, MZe ^1 BoUny,(3) ChewiHtry, (3) Mec 


fthiDh, FecH and Courneit of Study, mav be obtained from the reapealve 
Colleger, or from the Head Office of the ln«ttlu(e, Greeham College, 
Jla-singhall Street, h. C 

OITT AKD oniLDB OBHTlUL TKHnrRQU. OOLUMB. 

(Exhibition Road, S W ) 

A College for higher Technical Instruction for Students not under 16 pre 
paring to become Civil, Mechanical or Electrical Engineers, Chemical and I 
3ther Manufacturers, and Teachers tees for a full Associatcship Course, I 


{ FRS 

AfecAnnu.^ and MathrMiatki O Henksci, Ph D . LUD , F R S 

01T7 AND aOILDB TEOHNIOAL OOIXEOB, PINBBURT 

(Leohahu Sthket, Cirv Road, EC) 

Provide. Courses of Intermediate Instruction for Daj^Stud^s not under 

£15 P« ^rof«!sor« — * * 

Physics nnd EUitncul httgxtutrtHg S P TiiOMi'aoN, D Sc , f R S 

W E Dai av. M A . B Sc , M I M E 
■Chtmistry ’ R Meloola, F R S , F I C 

JOHN WATNEV, Hon Secretary 
City and Guildi of London Institute, 

Gresbnm College, Uasmghall Street, E C 

UMVEkSITV Oh LONIXJN, I'KELIMINARV 
SCIhNTIhJC AND INThRMKDIATK EXAMINATIONS 
IN BIOIxOGV 

LONDON HOSPITAL MEDICAL 
COLLEGE. 


Order No 13, one perion to Im an Additional Examiner for (.railuatiun 111 
each of tha lollowing subjecta, mi. — <1 Botany, (>) Cheuiisiry, (3) Medicnl 
Jurisprudence and Public Health 

The Examiners will ha appointed for a period of Four years, from 
February 1, i8m. and encU will receive a Giant of Ejo per annum None 
of the present holders of these Offices is eligible 
AppRcations, along with 15 (topics of 1 eslimonlals, should Ihe Candidate 
ihinV lit to submit any, are to he lodged with the Sbcretarv, on or before 
July 5 ensuing 

ROBERT WALKFR, M A„ Scerctar, 
Universit, of Aberdeen, June 14, iSod. 

BOROUGH OF SWANSEA 

MUNICIPAL TECHNICAL SCHOOL. 

LECTURER IN METALI URGV 
Applications ar« invited for the above Po«t, which ha.H been rendered 
vacant through the acccptanco by Mr An an (iimi, A R S M , of an 
important work, appointment 

Sularv, >^200, nniig by annual increiivents of £10 to„().f$o L opie:. of the 
Schedule of Duiie-v may be obtained from the Sfcri- takv of the School 
Applicntionn, with one Aet of lopien of le-.iimonial'*, should be .eni to llir 
undersigned not later thetii Saturday, Iul> 9 

(i S rUKPIN, M A . D Sc , Principal 

COUNTY BOROUGH OF WEST HAM. 

Slaif of the Municipal Technical Institute — 

ASSISTANT LFCrURER in PHA SICS (;Ci4o per annum) 
DEMONSTRATOR in PHVSICS ami FNOINEERING (.^loo pel 

“"dF^MONSTRATOR in CHEMISTRY (.Cioo per annum) 

I* ull purticulAr«> cun be obtAined vending a fully uddre.sed fool'oLau 
envelope to the Princihai, Miinicipnl Technicnl Institute, Romford Read, 
Wcvt Ham, F., laifore June 24, 1896 


\ RoviMon C IftVA Iycriuh on Mondtv^, 
iitniiied on Mondays arui luevda>v, tc 
til the fulv Examination 


By Order of the Council 

{•KEU E HILIKAKV, luwii Clerk 

Town Hall, West Ham, E , dune 9. 1898 

A STEWARD is Required for the Chemical 

Department of the WEST HAM MUNICIPAI IFCHNICAL 
INSTirUfE Wages to commence, a, r perueeic Previous ex 
perience of vimdar work eucntlal —Apply by letter to the Principm 

"the SALT SCHOOLS, SHIPLEY, 
YORKSHIRE. 

SCIENCE MASTER Wanted for Day, Evening, and P T 's Central 
Classes Candidates must have had good experience in teaching Chemical, 
Physical, and Natural Science, and Mathematics. Commencing Salar] , 


INSTRUCTION IN 
PURE CULTIVATION OF YEAST, 

According to HAN 8 BN S MetbodB 

and^Teclinolo^ J^Feriuenlalions—Biolojjicnl Analysis of v’wt 

in™”'" ^ui'ndonf/’ W^Lyon5!° 8*'"*'" urganlsme and Ferment 

Further Parln ulars on Application to the Director, Alkkko JSri.ensbn, 
The Laboratory, Coponbagen V 

THE WELSH INTERMEDIATE 
EDUCATION ACT. 

CARDIFF SCHEME. 

The Governors are prepared to receive Applications for the Post of 
HF AD M \S 1 F R lor the Cardiff Intermediate School for Bo,ri 

Intending Applicants may obtain particulars of the Appointment from 
Ahe CLkHL 10 Tim GovrKNoas, who will also supply copies of the Scheme 
Ypplicalioni, accompwj^ d^M°' 
mndersigncd not later than Saturday, July 9 next 
By Order of the Governors 

DAVID SHEPHERD, Clerk 
I Frederick Street, Cardiff, June 7, 1898 

ST. Bartholomew’s ho^tal ; 

AND COLLEGE. 

ASSISTANT DEMONSTRATOR OF CHEMISTRY 
1 his P«t will be Vacant in July next 

Applicgtionsand testimonials should be sent on or before June 18 next, to 
the undersigned, from whom particulars may be obtained I 

THOMAS W SHORE, M D, Warden I 


CITY' OF BIRMINGHAM 

MUNICIPAL TECHNICAL SCHOOL. 

The Corporation of Birmingham require the xervices, in SeptemlFpr next, 
fan assistant TifACHhR in CHEMISTRY ami PHVslLS 


SOUTH AFRICAN COLLEGE, 
CAPE TOWN. 

ASSISTANT Wanted immediately to teach Engineering Drawing, 


GORDON’S COLLEGE, ABERDEEN. 

Wanted, a TKACHFR of CHEMISTRY (for Day and Evening 
Classes), Salary, .£a«> Duties commence end of AugusL Applications 
to be lodged before ^st msi with the Heausiaster, from whom 

ASTRONOMER will Loan his Fine 8-in^ 

Aperture Kquatonal Telescope, by Grubb (recent dale). Clock work 
motion and all neceuary adjuncts for Measurement, Spectrovcopy, 
Elevated position in famous health resort, two hours west of 
leondon — “Q,” 47 Victoria Slreel, S W 
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Salc0 auction. 


SWAN SONNENSCHEIN & CO. 


TUESDAY NEXT 

A choice ai»d valuable CollcuMon of Gems and various Precious Stones— fine 
rolinhed I.abradontes and Agates, including a beautiful Series of 
Mocha Stones, the Property of a Gentleman, decc.'iscd, and other ; 
Natural History Specimens 

MR J C STEVENS will Sell the above by 

Auction at his Great Rooms, ^8 King Sttect, Covenl G'^rdcn, on ^ 
xitucttiav “ixi, junk 21, at half past la o dock precisely 

jr, xo till 4 and Morning of Sale, and Catalogues had 


On VI 


lUESDAV, JUNK ,8 

A valuable I ibrary, the Properly of n Gentleman, deceased, incliidinR 
Works on Natural History. Scientitic, lra\el, and other Sii!»jccts 

MR. J. C. STEVENS will Sell the above 

by Auction at his Great Rooms, 38 King Sired, Covent Garden, o 
^ U KS DA Y , ] UN K ab, at half past 1 2 o chn k precisely 
On view the Da\ prior, 10 till 4, and Mormog of S-%lc, and Cainlogut^ had 


THE GEOGRAPHICAL JOURNAL. 

CON O' N rs - JUNE Pn. c js 


RksEAKCn IN U(K NoHrH -Xti \v 
Northern Rhodfsia -* 

1 Thr Cimma Dimsios of 

n Explorations Wfsr op 

Os SfA lib Af H! S AM> S 4 soil \ sk 
Univ ) 1 C S . h R (. S 
Ihr Lou Ni)k CosTKoimsv 
Nokthfast \iCARA(i'A My John M 


Sir H-irry H 
I 1 J> IhofcsNor 0 PeilerN 011 
IP Mu I If u l>I''tRICI lt> Heitor 
h L()\Nt UA Ri\fr By Cjnl D 
B> VaiiRh in ( ornuh, M S. i 


1 CK 


DiMKIoS oh liMP \st» A 
By Miume Moreau M< rj 
Ro^ SL Groi RM iiK Ai Socih in, SbSSIoS 


Mkltisgs 01 

0 E(KiRA 1 H 1 C \I 

Nlmikols Mats ash h li’si ra i iosh 

ETJWARD STANFORD, ( m kspiir Street Cli innt. Crovs 



REFLECTING TELESCOPE, 

With 5 in silver on glass speculum, 49 in equiv focus, 
niounleiJ in a 5 ft lube with finder, on an altazimulh stand 
with slow screw horizontal and \ertic.tl motions, 2 .istro powers 
and sun caps, £21 

TESZ^ESCOPES, 

as above, 6} in aperture, very fine instrument, strongly recom 
mended, 30 Guineas 

3>in. REFRACTOR, £5 5s. 

Ditto, superior object glass, £7 lOs 

TRANSIT INSTRUMENT, 

14-in , object glass, diagonal eye piece, 2 sun glasses 4I 
Declination circle reading to t' with Vernier, iron stand, lamp 
and illuminating apparatus. Striding Axis Level 
In case. £12 12s 

PORTABLE TRANSIT INSTRUMENT 

(Improved horm). Suitable for Travellers and Students 
In case £6 6s. 

BERTHON DYNAMOMETER, 

A simple Instrument for ascertaining the magnifying power of 
an Fyc piece, 10s 

Specula Resilvered at Moderate Charges. 

Catalogue of Astronomical Telescopes and Accessory Apparatus 
Post free 

El, Cl-. ''WOOD, Oxxx^OZ^kM', 

74 CITEAPSIUE, LONDON. 


MR AI I-RhD RUSSEL W\IJ ACE’s 

THE WONDERFUL CENTURY i 

SUCCESSF^S and FAII URFS, i» now ready, with Porir III Mp 

S M Pirt I , SucceswcH , Mode*; of Travelling, Labour «ia\ mg 
Hchincry , The Conveyance of 1 houghf , hire and I i^h( Pli >to 


Machinery , The Conveyance of 1 houghf , hire and I izhi 

graphy , Spectrum Analym^ r 1 heoretical Dnn-ovcncs in Fhysi. 

Importance of Dust Problem* of Chemistry Astronomy and Cosmic 
TheoricK The (Tlactal tpo«.h and Anti(|uiiy of Man , Fvolution and 
Natural Selection , Pliysiulogy . The Nineteenth Century a* compared 


PRACTICAL PLANT PHYSIOLOGY . an 

IntriHliictiiiii to Original Reiicnrch for Student*, and I eachers of Natural 

JM'xM’hR and s'a ^MOOKrM A^JcambTF^. s'*’' vv 7 t'h'^“i's, Uli' 
tration* Pp xx tax 

MR ADVM SLDGWICK’S NEW ZOf)LO(A 

STUDENT’S TEXT-BOOK of ZOOLOGY 

Volt PROIOFOAloCHAFTOf.NATHA 471 Illu..ir 1 , 
VN IMI’OKI \NT NtW OKl.VNK ^H 1 MIS^K^ 

INTRODUCTION TO THE STUDY OF 

ORGANIC CHEMISIRV a Textbook for Stu.Irnis 111 iho Uni- 
..rsiiiisamt Iv.hni.al SihooN B> |l)HN WAUh, B S. (I ond 1 
S. nmr Denionxlralor of Chemistry nnd I'hysics at (.u> s Ilcsplnl 
Oo Charts and II lllustraiion. js ud 

RECENT TYPES OF DYNAMO-ELEC 

IRICAI MACHINERY a Complete Guide By F J HOUSTON 
I'h n (I’rineel.m) and A F Rh NNFI t Y, I) S. Wilh 4 is hne ,n-i 
large lIliistratloiK Pp 6ir. Royal Svo, If.df Moioccn 24J iiei 
iin]ior(ant account of the csti lordimiy advancL in the iiuilding tl 
\ineritan Dynamo Macliuits and tlicir ipplic iiion, of the gi«.aie,t 
lahic to |{rittsli I b trn iau« Kiivinrcr*, and h iiiiiloyi rs of M utmierj 
^ nils Vf»I I of “ Thf InUru Atwmal Flectiical Librnr\ 

The POCKET ELECTRICAL DICTION 

\KS By 111 F J^HOI'SION Fouiih Fdiiion n.t^nei^ C ,11 

CATAPHokESlS , or, Electric Medica 

MFNTAI DIFFUSION tx ipjihed in Mednine, 'luyerj 11.' 
tlenlivlry Iw W J MORION Mil 70 llluMvatiuns 171 in 1 
SU \N’ bflNNLNSnil IN CO (I.iii ), LONDON 


ANNALS OF BOTANY. 

Idiiul liy ISAAC BV\Lr\ h\LPOUU, M \ , M T> . 
h k s . h,\ I>M \ H MNl S, M A , I) Sc , 1 - K S , 1 ) 
It SCOTT, M A . I*h n , I* K S . and W O 1 - AKLoW 
M.D , assisted by other Hidanisis 

VOL XII NO JUNE 1898 
CuitHisting of t4t Pp 9 Plates tnd t WimmIi ut Prue 14^ 

I HI- PKlSeMAI 0 >NTI-srs AKh 

JOHNSON, 1 ) S— On the Development oJ the Leaf and Sparocarp in 
Mat Slim e/ua<i» i/oiia L 

PARKIN, J — On some PouiKin ilie Histology ot Monocotyledon 
MAtiNUs, P— On hadtum gra’ttoUns (Shutllew ) 

HlhhhN R H - The Coagulntwn of Latex 

PHIL! IPS R - The Development of the Cysioc irp in Khrxiyiiic iial' s 
WORDSWKLL, \V C —The Vascular StriicUirc of the Sporoph) lls of he 
Rh ID, C —frurthcr Contributions to tltc Geological Tlisiory of ihc Priush 

N 01 I*S — On Apogamy nnd the Deaclopmcni of Spurangi i upon lem— 
Pruth dll The Ligule in l^pidoflirobus 

Ixmdjn HENRY hROWDF, Amen Corner, h C 


LATEST PUBI.ICATIONS OF THE ZOOLOGICAL 
SOCIETY OF LONDON 

PROCEEDINGS OF THE ZOOLOGICAL 


SOCIhTY Oh lONDON, 1898 Port I Containing Papers 1 ad 
at the Scicntihc Meetings held in January nnd hebrunry 1898 N\'ith 
Eighteen Plate* Price to bellows, qs , to the Public, laj 


TRANSACTIONS, Vol. XIV., Part 6, con- 


Wilh”Ficld-N..|cI^ b^‘lh”cdrcUor''‘'v^i'l'h' 
Fellow*, z8f to the Public, 24/ 


To be obtained at the Society » Office (3 Hanover Square, W ), or through 
any RookaeHer 



Vernier to one minute 
4-in, Comensa, to 

ileRreea Teleacope with erect 
and inverting Eyepieces, rapid 
Rectilinear Lens with Ins Dia- 

phragm and Colour Screen, six double dark Slides in Mahogany 
Case, with Stand complete, £4fl. 

Descriptive Pamphlets and Illustrated Description 
of the Instrument sent free on application. 

L. CASELLA, 

147 Holborn Bara, London, E.C. 

Telejtaphic Addrts* “ Esculch.on, London " Telephone Holboin 1054 


Messrs. BLISS, SANDS, & CO. 

13cg to announce that the First Volume of 
THF 

PROGRESSIVE SCIENCE SERIES, 
THE STUDY of MAN : 

An Introduction to Ethnology 

(ILLUSTRATED), 

BY 

M A. C. HADDOH, D.Sc., M.A, H.R,1.A. 


IS NOW READY. 


Large Crown 8vo, Cloth Extra. Price 6j. 


London BLISS, SANDS, & CO, 12 Bukleigh 
Street, Strand, VV C. 


Now Rtadv With lllu.lration* Crown Bvo, (.ill, g/ M , post free 

THE MAKING OF A DAISY ; “ WHEAT 

our Oh t II IFS’ . .nd other Studies m Plant Jife and Kiolulion 
APopuUt Imtoduuion toBoUn> B> ELEANOR HUGHES GIBB 

HOW PLANTS LIVE AND WORK. A 

Simple Introiluclton to Real 1 lie in the Plant World, based on l.ewoiis 
origiiiall) aiven to Country Children By ELEANOR HUGHES 
_ GIBB Wrh Illustrations Crown Bvo, Cloth, m firT. 

the young ^ ^ 

THE FLOWERING PLANT First Prin- 
ciples of Botany By Prof J R AINSWORTH DAVIS, B A , 
University Colleg^ Aber^yslw^lh ^ Ver^fully Illustraled bneoNU 

•‘Uitablc^o bcsinner* — Artwrrf P® Y 

London C HARLES GRI FFIN & CO , I to , Exetbr St , St k anu 

THE UTEST VOLUMES OF THE INTERNATIONAL 
SCIENTIFIC SERIES. 

Crown 8vo. cr. 

THE ORIGIN OP PLANT STRUC- 
TURES BY SELF-ADAPTATION TO THE 
ENVIRONMENT By Rev. G HENSLOW, M A , 
F L S , F G S , A,c , author of “The Origin of Floral 
Structures,” &c. 

ICE - WORK PRESENT AND PAST. 

By Rev T G BONNEY, D Sc , T.L D , F R S , tSic., 
Professor of (leology at Univefstty College, London, 
Fellow of St John’s College, -Cambridge 

A CONTRIBUTION TO OUR KNOW- 
LEDGE OF SEEDLINGS By Right Hon Sir JOHN 
LUBBOCK, Bart , M P , F R S. 

THE ART OF MUSIC. By C. Hubert 

H PARRY, Mus Doc 

THE POLAR AURORA. By Alfred 

ANGOT Illustraterl 

WHAT IS ELECTRICITY? By J. 

TROWBRIDGE Illustrated 

MEMORY. By F. W. Edridge-Green, M.D. 

With Frontispiece. 

THE ELEMENTS OF HYPNOTISM. 

By R HARRY VINCENT With Diagrams. Second 
Edition. 

THE FIRST PHILO^PHERS OF 

GREECE. By Dr ARTHUR FAIRBANKS. Large 
post 8 vd. ^s 6rf. 

“Dr Fairbanks haa done his work well, and his book should prove 
useful for students of Greek philosophy "—Th4 Ttmtt 

London 

KEGAN PAUI., TRENCH, TRUBNER, & CO , Ltd , 
Paternoster House, Charing Cross Road, W.C 
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FREOK. JACKSON & Co. 

(Lat* MOTTERSHEAO * CO ), 

14 CROSS STREET, MANCHESTER 

Otvit intranet i 10 Half-Moan Stnat, 


OilBEIDQE 80IIIT1FI0 IH8T&UHSHT OQlPiHT, 

LIMITED , CARLYLE ROAD, CA MBRIDGE 
MakepiorCallendapftOHfflthf' Patant Elaotrleal PyromaUra 
for HlKh Tampapatura Wopk. 

BJaetpieal Thapmomataps foP InvasU^ting Eapth Tampapa* 
tupaa, ai luppllad to savapal of the laadlna Qbsapvatorla*. 
Callendap k Gpifflthi’ Imppoved Patent Wtpa BpidEai. 
Standapd Hailitanea Colli eonitpuotad on Haiari. Gpiffltht 
and Bupttairs Method. 

PARTICULARS AND PRICES OH APPLICA TION 
QUARTZ FIBRES on rrain»,*bout 6t, ii^and i6 inches Iona, at Si., 
7l. 8d„ and lOl. per Frame respectively , now ready for distribution 

PhysloloEleal and Phyileal Apparatui of the bait quality 






liv 
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BAIRD & TATLOOK, 

/l>anttfact»terd ot Chemical anh pbijeical 
apparatus, Xahocatorp ISencbes, fume 
Closets, ^c. 

Pealets anb importers ot pure 
Cbemicals, Ac. 

Contractors to Ijcr /Pajcstp’s ©ouernment. 

14 CROSS STREET, HATTON GARDEN, 
LONDON, E.C. 

CATALOGUES Off APPLICATION 


THOMAS’S 

PLATES AND FILMS, 

ORDINARY or ISOCHROMATIC. 


PLATES ; 1 - 2 3 . 4 .1 « W. TilOJlAS 4 Cu , Lli!.. 
EiLMS .i 6 3 8 G6 t^opnt'on hcTth. 


WATKINS & DONCASTER, 

NATURALISTS, 

OABIN^S ANd'aVpARATUS 

Fon CNroMOLoet, Bmoa toes, a no all bsaikhes of 

'' ■, AlATl/ffAl HISTO FY. 

SPECIAL SHO W-R OON TOR CABINETS. 

Oall^or^ttnd far detallad Oatalagua 180 pp ), Peat free on 

N.B.— For Excellence end Supwloptty of Cabinets and 
Apparatus, referenoes are permitted to distlaanlshed 
Fatrons, Museums, Colle|res, 

A LARGE STOCK OF INSECTS^ND BIRDS EGOS 

Hird,, Msminats) dc , PrcKrvcd and Mounted by Pir,tK:li<ii Workmen 
»ith true natural aarroundinga All Hook, and Publicatlona on Natural 
Hlrt ory eupph ed 

36 STRAND, LONDON, W.C. 

’ (Fivfl Dooni from Chairing Cro*i ) ^ 

MINE R ALS 

New and Rare Spoclment, conauntly received from all partaof the world, 
dewtrlbed tn " New Arrival L«t.’ Syttematic Cvllectloua carefully 
prepared All Price U«ti Free 

“Ibc Complete Mineral Catalogue," iS( pp , 40 llluatialiona, Name, 
Compo»ition, and form of all known Minerals, with valuable Luu and 

SPKClM'Ebf^ l^lfScPIASKu”' Samp'l,lii\nd’(S.^l[TOniince lolicited 

DR. A E. FOOTE, 

1317 ARCH STREET, PHIUOElRlIA, P A. ILIA fa fj fj | K 
Estajilisiied rfl^d. ■ 

ALBERT^ eBw^dT JAMRAOH 

(Lkt* OHARLEB UAMRAOH), 

NATORALIST. 

180 ST. GEORGE STREET EAST. 

flHKnU ifEaeaga Warfare, IdoU. Saerad Maska,' FeravUn Fottety, 
tmtukMCbin, Laeqnert, Cai^ Shein and other Curma. 


BLAKBBLEY’S 

Improved 

SURVEYING ANEROID 


BAROMETER 

For showini; small 
differences of alti- 
tude, and correctuig 
same for s-arying air 
temperatures with- 
out calculation. 



LEATHER SLlNfi, 


II.LUSTRATBD OATAIiOOTTBS Of Motoopologlool 
Inatruments, Part 11., or Optical Instroments, Part 1. 
gratis Post tne to all parts. 


J. H. STEWARD. 

OPTICIAN TO THE COVEPNMRNT, 

406 STRAND, W.C.; 467 WEST STRAND, WO.; 
7 QRACECHURCH STREET, E.C., LONDON. 


SECOND-HAND 


AND APPARATUS 


ZeiM STAND, with A and D Objeetlveii, £0 

CABINETS, OBdECTS, DISSECTINO INSTRUMENTS, St greatly 
Raducad Prlcae CataJapue CralU an Afflicatian 

WrtTJilKm <t liAWliBY, 165 STRftND, W.C. 

ORIENT COMPANrS PLEASURE CRUISESy 

By their Steamship LUSITANIA (391a tons register), 

For COPENHAGEN, WISBY, STOCKHOLM, ST. PETERSBURG, 
BALTIC CANAL, Sc , 

Leaving LONDON 17th August, returning 14th September 
For SICILY. CONSTANTINOPLE, the CRIMEA, GREECE, 
MALTA, At GIERS, Sc., 


■Mage apply to the latter Firm, at 5 Fenchurch . 

It to iha Weit End Branch Office, ,6 Cockaput Street, S W 


London, 


la GUINEA NORWAY CRUISES 

FROM NEWCASTLE-ON TYNE-FORTNIOHTLY 

“MIDNIGHT SUN,” 3178 Tons, 3500 H.P 

Finest YACHTING STEAMER afloat NO UPPER BERTHS 
Sailings — Juns as , July 9, sj ; ind Angutt 6, oo. 

ifaeial Cmitat, Sefftmiar yrd and tytk 
Fsrss from is Gulimas, Indudlng 6rst-cliiss table 
For Itinerary, Sc., apply to the PASSENGER AOENT,ALBION S.S. 
CO. (Ltd.), KrcantUe Owubsrs, NemMllffian-T^. 
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LIViNQ SPECIMENS FOR 
THE MICROSCOPE. 

Volvox, ^irogyr*. Damidi, Dutomi, AnKcbn, Arcella, Aciinotphcriam, 
Vorticcllii, SMntor, Hydrik FIoKuIuld, Stcphanoccroi, Malleeru, and many 
other S^meiU rf Pond Lite. Price rx per Tube, Poit Free. Helix 
|>omat!a, AataCtUiAinphioxua, Raaa, Anodon, &c , for Dlueclbn purpoiat 

THOMAS BOLTON, 

as BALSALL HEATH ROAD, BIRMINGHAM 

MARINE BIOLOGICAL ASSOCIATION 
OP THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 


THE EXTENSIVE AND VALUABLE 

COLLECTION OF METEORITES 

Formad by JAMES R. OREOORY during the last 40 Yaan, 
Comprising over 400 different Falls and abont 550 Specimens, 
including many very choice examples and many of extreme 
rarity, all in the finest condition. 

For futiher Farliculars, Src., apply to 

JAMES R. GREGORY, 

1 K*Im PlMM, Kansln^ton, LONDON, W. 


Sycon , CIavs, ObeliA, Strtulart* , Actinia, Tcalta, Caryophyllia. Alc^ 
onium . Hormipbora (preserved) , Lcptoplana , Liueu«, Amphtporu* . Nereit, 
Aphrodite, \renicola, L&nice, Terebella , Iwcpoa, Bolanua, Gommarut, 
Ligia MyM«, Neballo, Corcinus , Patella, Buccinum, Eledone, Pectens, 
BugulOy Oisia, Pedicellina , Holothuria, Atteriaa, Echtnua , Ascidia, Satpa 
(proMrved), Scyllmm, Raia, Stc 

For prices and more detailed Ituts apply to 

Biological Laboratory, Plymouth THE DIRECTOR 


BIRKBECK BANK. 


EPPS’S COCOAINE. 


asted mbs (broken up beans) of the natural 


forth their excess of oil, leaving for use a finely flavoured powder 
— “ Cocoaine,” a product wmeh, when prepared with boiling 
water, has the consLstence of tea, of which it is now, with many 
beneficially taking the place Its active principle being a gentle 
nerve stimulant, supplies the needed energy without unduly excit- 
ing the system Sold only m labelled Tins. If unable to obtain 
It of your tradesman, a Tin will be sent post free for 9 stamps. — 
James Efps and Co , Lid , Honheopathic Chemists, London 


TWO ^ CKNT^ on CURRENT ^CCOUNTS, on tha Minimum 
STOCKS and SHARES putchasad and aold 

Tha BIRKBECK ALMANACK, with full particulara, poatfraa 

FRANCIS RAVENSCROFT, Manaxar 

HOLLOWAY'S OINTMENT 

CURES 

Gout, Rheumatism, Lumbago, Sciatica, Cuts, 
Bruises, Sprains, Ac. 

INVALUABLE FOR ALL SKIN DISEASES. 

Honowij’B Ointment and Pills ma; be obtained of 
all Modicine Vendors. 



“OPTIMUS ” INDUCTION COILS 

(Best London made) 

FOR RONTOEN X-ray PHOmRAPHY. 

I Inch Spark a 3 4 $ 6 10 la 

Wtee £8 £{0 £12 £14 £16 £28 £89 

Larger Coils to Order 

vSm FOCUS TUBES. cuarStkd. 26 /- 

ACCUMULATORS AND PRIMARY BATTERIES. 

PERKEN, SON ft RAYMENT, VStS LONDON. 


LARGE MODEL ILLUSTRATING HERTZIAN WAVE MOTION. 

As designed by PrbT. SILYANUB P. THOMPBON. 

Beautifully illustrating the propagation of the Wave, the progress of which may be 
watched, from the Oscillator until it reaches the Resonator and causes a 
responsive vibration. 

Apparatus for Hertz Experiments. Radiator and Coherer to Illustrate WIRELESS 
TELEGRARRY. Syntonic Leyden Jars with Air-gap Tuning Slide, Ao. 

<BY APPOIn'^!e^^^^T^ IN^ITUTION^F great BRITAIN), 

OONTItaOTOBa. Ao., 

56 CHARING CROSS ROAD, LONDON, W.C. 
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S'f^JJfS- 


MICROSCOPES. 

Rfadv Now 

NEW EDITION OF CATALOGUE No 


T1»H«CHEMKTJH<IDBOTOT 


VACUUM TUBFS FLUORFS<3tHT '5CRBRNS BAITBRIES 
and (varything of ibt iMatt daai^ for 

X-RAY WORK. , * 

SPECIAL OUTFITS FOR THE HOSPITAfi, ARMV fAiLD 
PURPOSES and PRACTITIONERS | 

Full par((oi«lar> ara eootanwd in Catalooub No 7 | 


MICROSCOPIC OBJECTS. 

V NEW FDITION of Watson s Catalooub No 3 a ClasslAad L1.1 
raiNtsanting a Stock of 40,000 Octets will ha niadjr shortly 

PHOTOGRAPHIC APPARATUS. 

NFW HAND CAMBSA. fAr FRAM 
__ Pturt laO t n m 


W. WATflON & SaNS, 313 Hoibom, London; W.C. 

1837 ) BoA.Tr-i.cfc/ FORRFST ROAD, EDINBURGH 

BRANCHBSj^ SWANSTON STRE ET, M EIaBOURNE, AUS TRALIA 

omo«isxjiEiiBr*s oxx^ jeiiwoi-xw xss. 

rtaTMUOtLENCilltS. ■ / I »«««Wefdtaucia 0 ece 

ICQKQJnCAI.. ^ mil ^ *«rtcmtttrai 

POWERFUL. / I ^rli. 


POWERFUL, 

EFFICIENT. 


Oott of Working 
HALF.PENNY por Horto 
Powop por Hour. 


REFERENGIE8, 4e , ON 
APPLICATION 


Powor por Hour. 

CROSS LEY BROS., UTI>»g ^yENSHA Y^ MAN CHESTER . 

TH^ NE W STlOiVtATi^ LENS. 

|M||mi|^B||a||n ' s^lts'n 

U tho boot All-round Lons^or either R^ofetsional or Am^ur use 


Each lent will give perfect definitloitMTh fiaJ aferhtre to the ektretne conrm of the place 
It ur Mitd to cover witli tmeHer tio^ u will o^er at tBMt i!>ip Fite* latMr, gmng^rfect dunrp. 
nets all ovet the plate; tfau* twotailiia a hngRMena pMhe hq^eat excell^e Either 
combination may be uiM aepcfauh^ !glv^ roci pf ti aD04 lime* the lengtltpf tbatoC 

the lens when ui,e<l intact. The tdw>n(e» hepigUik to choow Oe best poinhof vtew. 

♦ t irrespechve of distance. Will be at fide# awrfo t p tle!,*ro|UW,wor'k^ 

EQUIVALENT TO FOUR^«tNW|IS AT TW NRSt-OP-ONE 
RUven SiO* are now nadr fronsi^ «b (8 mdte* eq focus. 

# . CATAWQUE OF \Hm-fHA$ 8 ^S}AMEfiA§ AND l^NS^^ST FREE 

i. H. DAHMEYER, Ltd.. 8 S llEWilfefflMP. OMOM S M!,-IOlllK)ll. ¥. 



Supplement to Nature, June i6, 1898. 


iHORNTON-PlCKARD 

k £200 k PRIZE 

COMPETITION. 

llluBtrtited Catalogue, with Partloulars, Poit Free. 

THE THORNTOH-PIGKARD MAHUFAGTURINC GO., Ltd., ALTRINCHAM. 


ACTUAL MAKER, 

67 FARBINGDON 


nnoonQ x RAYTUBEs Oimium - Iridium 

^ ^ mi “ ’UPP'‘«1 •» } Mockeiulo Dav,d»n, 

ROAD, E.C. 

MERCURY PUMPS, 

EXPERIMENTAL AND aCIENTIFIC GLAM BLOWINa 

SECOND-HAND ^ Maker*). ^ 

ROSS MICROSCOPES, £23 lOi , £30, and £3S 
4" ROSS TELESCOPE, £4S 
4 ' COOKE £31 10a. 

SPECTROSCOPES by BROWNING, £4 lOt , £3 lOa , £2 lOa 
Many otktr, oj all kindt on hand Ltti on Afpltcatun 

Solantlfle and Optloal Instruments Bought, Sold, 

OP Bxahanged. 

CLARKSON A 00., 28 Bartlett’s Buildings, Holborn Cirous, £0 

TO SPENCE LECTURE^. 

HUGHES’ HOTO-PHOTOSCOPE FOR UYIN6 PICTURES. 

THE MOST PERFECT 

No SuuTTBR, therefora no Fliclcarlng Suparb Machaniam 
Tkt MeUf Philo Camm for (ahinf tko Piciarot llltuiratod LhU, td 

Sea Mr Huokbs’ PATENT COMBINATION OPTICAL LANTERN. 

Ac Miniature Triple Lanearr '""■"■■'•-d <■»• >» < ta..— .. i»— 

euccaai New Oxybydrogan 

Mi^nificanl Raaulu Doewra Triple, Prita Medal, 


F^raii Combination front llaniai, iS'r M , MarvaTlmu'vafua ^OTca 
Lecture Sau Novaltiea The lauitarn Kaleidoecope Cbeapeat Lantern 
Outfluin iha World Orandly lllu.irated Catalogue, over iSo choice En 
aravings. W . Po«ajte, jd U« of 300 IxKture ^u, Science Subject^ 
Views, ke , 6 d , Poelage, od Pampbleii Free -W C HUGHES 
SITK-IALIST, Btewiier House, 81 Mortimer Road. Kingeland, N 


Demonetratlon Magnificent Reeullt Docwre Triple, fblee 

Highett Award Supplied to the Royal Polytechnic Institution, Dr H 

TAN CuiNNBSS, Madame Aonlina Patti, Ac , tee Patent Panpbaogi 

Science Lanieine The Universal Lantern 4 inch Condensers 4 wick Lam; 


MINlMLpGY. 

SAMUEL HENSON 

Has just received some beautifully Crystallised GOLD SPECI 
MENS and NUGGETS. Choice Dioptase, Wulfenites and 
Emeralds on Matrix Very tine Mocha Stones Gem Stones 
for Moumlifi! 

Collecitom for Student, Teaehor, or Pros/udor. Lojsons given 

SAMUEL HENSTN,!? MCENfSTREET, LOHOON. W. 

ESTABLISHED 1840 


OOLliBOTlONB OF 

MINERALS, ROCKS, FOSSILS, 

AND MI0RO80OPIO SLIDES 

GEOLOGY & PHYSIOGRAPHY, 

As set forth in the Science and Art Diratory 
RoeW forming MtreraU and so Common Rocks, m Box, si« of ^ x d 


THOMAS D. RUSSELL. Mineralogist, 

78 NEWGATE STREET, LONDON, E.C. 


F. H. BUTLER, V.A. Oxon., Ahoo. R. B. Vlnet. 

NATVRAl. HUTO&Y AOBBICT, 

158 BROMPTON ROAD, LONDON. 
OsBlsr in Kooki, Minerals, Fossils, and other Objeou 
of Soientiflo Interest. 

Among Specimeni of Rocka recently collerted by Mr BuTUtR are 
Opbiiic Olivine-Dolerite with Labradorite Phenociysts and Mica-Uasalt 
from dykes, Aroi, and Olivine Basalt, Tobermory, Mull , Basalt, fresh and 
altered. Calve U , White Marble with Salite and Pink ditto with Horn 
blende and Coccolile and at contact with Gneiss, Tlree, Hornblendite 
and coarse and fine-gtamed (jneits. Coll .Olivine Dolenlc Dyke and Scuit 
Mrpbyrilic Rhyolite Pitchstoae, Eigg , Plagioclastic Graaite with included 

Gneiss fragments, OuarttUs, and the recently described Olivtne-Moneontle, 

from near Uallachulisb Micro-Sections of the above can be furnished 

Belies, &c.,&c f^trume^for tpecial purpoHB constructed to clisnts' 

own designs Prtes Lut on a^tication 

W. WILSON (formerly foreman at Messrs. Klliott Bros ), 


“No Better Food.” 

Dr. ANDREW WILSON, P.R.S.E., &c. 


^tv’ef x^eoeotu 


250 Gold Medals and Diplomas. 

N.B Just three words are necessary in order to obtain the right Cocoa, 

FRYS-PURE-CONCENTRATED . 
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MACMILLAN & CO.’S NEW BOOKS. 

THE ROMANES LECTURE, 1898. 

BY SIK ARCHIBALD GLIKIE, D C L , &c. 

TYPES OF SCENERY AND THEIR INFLUENCE ON LITERATURE. 

By Sir ARCHIBALD OLIIvIE, I) C L , K R S Delivered in the Sheldonian Theatre June t, 1898 Med 8vo, sewed, 


LECTURES ON THE GEOMETRY OF POSITION. By Prof Theodor 

Rh YF Translated from the Third German Lditiim by Prof THOMAS F HOLGATE, M A , Ph D Part I Medium 
8vo, tot net 

VOLUME V NOW READY 

A SYSTEM OF MEDICINE. By many Writers. Edited by Thomas Clifford 

ALLBUTT, M A., M D , LL 1 ) , F R C P , &c Volume V DISEASES OF THE RESPIRATORY SYSTEM ; 
DISEASES OF THE CIRCULATORY SYSTEM Demy 8 vo, 251 net 

A TEXT-BOOK OP ENTOMOLOGY, including the Anatomy, Physiology, 

Embryology and Me-t-aniorphoaea of Insects for use in Agricultural and Technical Schools and Colleges, as well as by the 
working Entomologist By ALPHEUS S PACKARD, M D , Ph D , I’rofe-ssor of Zoology and Geology, Brown 
University Demy 8vo, t8r net 

SCOTSMAN — “The anatomy, embryology, and metamorphoses of insects ate treated with as much detail as will be 
required by the specialist outside of his own prosmee , while the treatment is such as will keep the philosophieal liearings of each 
fact before the reader A remarkable feature of the work is the fulness of its references ” 

VOLUME 11 NOW READY, 

ELECTRO-PHYSIOLOGY. By W. Biedermann, Professor of Physiology in 

Jena Translaie-d by FRANCES A. WELBY With One Hundred and Forty nine Figures Vol II 8vo, lyr net 
(Vol I With One Hundred ami Thirty six Illustrations Svo tyr nei ) 

A I'HENNiXJM — “ The concluding volume of Miss Wclby’s translation of Prof Bicdermann’s ‘Electro Physiology’ is both 
valuable and interesting . . There is an excellent index The translation is excellent, and Miss Welliy is to be con- 

gratulated on the completion of her task " 

A TEXT-BOOK OP BOTANY. By Dr. E. Strasburgek, Dr, Fritz Noll, Dr 

H. SCHENCK, Dr A F. W. SCHIMPER. Translated from the German by H C PORTER, Ph D , Assistant 
Instructor of Botany, University of Pennsylvania. With 594 Illustrations, m part Coloured Medium Svo i8r net. 
CAMBRIDGE “Should be welcomed by students The whole subject is treated in a thoroughly 

scientific manner " 

A TEXT -BOOK OF ZOOLOGY. By T. Jeffery Parker, D.Sc, F.R.S, Professor 

of Biology in the University of Otago, Dunedin, N Z , and WILLIAM A IIASWELL, M A , D Sc , F K S , Profes-sor 
of Biology in the University of Sydney, N S W InTwoVols With Illustrations Medium* Svo, 36f net 
SCIENCE PROGRESS — “ The appearance of this important work, for which many of us have been eagerly waiting, will 
be hailed with pleasure . When we consider the difficulties under which these authors laboured, one in New Zealand the other 
111 Sydney, the printers, jiublishcrs and artists m England, one can only marvel at the splendid work they have produced, one that 
will be useful both to the elementary and advanced student as well as to the teacher '' 

BRITISH MEDICAL JOURNAL — “The classification of the vertebratn strikes us as jiarticularly good, and in advance 
of that used m any general text-book ptibhshcil up to the jiresent time We are specially glad to have the privilege of 

welcoming a sound and stienlific eoological treatise not ‘ made in Germany ’ ’’ 

NAl URAL SCIENCE — “ ‘ Parker and HBSweU’has been looked forward to vmb expectation for some lime We welcome 
It gladly now that it appears it should be in the hands of all students, and even teachers will find it of value. . It is so well 
illuslrateil, so clearly jirinled and generally goixl, that it will be found a useful addition to the sludciil’s and teacher’s shelves.” 

A TREATISE ON MAGNETISM AND ELECTRICITY. By Andrew Gray, 

LL D , F R S , Professor of Physics m the University College of North Wales In Two Volumes Vol I , Demy 8vo, 

ELECTRICAL REVJEIV — " The production of this work is creditable to the author, and to the distinguished school of 
physicists that trained him The book is beautifully printed and got up, and will, no doubt, find a place on the shelves of all 
mathematical physicists ” 

AN ELEMENTARY COURSE OP PHYSICS. Edited by Rev. j c. P. Aldous, 

M A., Chief Instructor 11 M.S BrttoHHia, late Fellow of Jesus College, Cambridge Demy Svo, ys 6rf In Three 
Parts. Parti MECHANICS, PROPERTIES OF MATTER ; HYDROSTATICS; HEAT. By the Editor, as 6d. 
Part II WAVE MOTION; SOUND. LIGHT By W D Eggar, M. A., Assistant-Master, Eton College as. 6J 
Part HI MAGNETISM ; ELECTRICITY By F, R. Barrkli, M.A.. B Sc , &c 2r 6rf {Brttannla Strits 

NATURE — “The treatment of the various subjects is most lucid and thorough, and 15 evidently based on an intimate 
acquaintance with the requirements of students Great jiains have been taken to avoid looseness of statement , and the fact that 
some of the sections have had the advantage of the criticisms and suggestions of Lord Kelvin, Lord Rayleigh, and others, makes 
It a trustworthy book of reference . We believe it u destined to take a high place m our schools and colleges.” 

PRIMER OP PSYCHOLOGY, By Edward Bradford Titchener. Crown Svo, 

41 bd. 

CAMBRIDGE RE VIEW — " This book, of its kind, is good . the name of its author should almost be enough to guarantee 
this. . Should prove adequate to that class of readers for i^om it is designed." 

MACMILLAN & CO., LIMITED, LONDON. 
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EMCINEERINO AMD CHBM 1 STR\. 

CITY AND OUILD8 OF LONDON 
INSTITOTB. 

Th* CaunM of iMraetlaa «t lb* InttitiM'l CaMTiAL Ttcrhical 

— Job Road)«n fcr Stodwit* >)• uadw i6 yMt* of 

iw'i TBCHRioa CoiiLfoRt fiHikURV, Or* of on 
' StBilmM not anilor xt jrMn of «(e. Tho Em 
ntli OoUotM ■« hdd k SopMubw, ami lb* S* 

Ml. Pirucolwi of tbo BMbWM Eioinlnotloai, Sd 

•bln, Pm, and Cobnaa of Sua^, but ba obutnad from tba raw 
CoIIas^ or from iba Haad OSca of tba lawhau, Oratbam^ 
ea>i^faall Straat, EXl 

OITT ARfD aOILM OBMfRAl. t B O WnC AI, OmJ.BqH. 

(ExHiainoN Road, S W ) 

A CelUg* for highar Tachnlcal Initmctlon for Studanti not undar t( 


CMlmm! MuhamiaU Engbutrint W C Unwih, F R S , M InM C B 
ei^tkiamd EUtirtcal E ^ 

Chmistry | H_E _Aai«aT*ONG, PhD., LL.O , 


Onr AMD ODIUM TBOKMIOAl. € 


(Lcomaxo Stiht, Citv Road, E C) 

Providaa Counaa of 

K yaara of aga, yraparing to amor Englnaarlng 
■aa, jfis par Saaalon Ptofatnon 
fkyttu aad EUetrkai Entiattring S P THOuraON, D Sc , F R.S 

W E Dalbv, M a , B Sc , H I M E 
CktmUiry R. Miluola, F R S , F I C 

JOHN WATNKV, Hon Sacratary 
City and Ontlda of London Inatltnta, 

Oraabam Collaga, Baalnghall Straat, B C 


THE DAVY FARADAY RESEARCH 
LABORATORY OF THE ROYAL 
INSTITUTION. 

DIRECTORS • 

The Right Hoo. LORD RAYLEIGH, M A , D.C.L , 
LL D , F R.S 

Profeiwr DEWAR, M.A., LL.D., F.R.S 

SurXRIKTEHDCNT OF TKR LAaOlATORY 
Da ALEXANDER SCOTT. M A.. D Sc 
Thla Laboratory, fonndad by Dr Ludwtg Uood, F R.S , aa a Mamorial 
«f Davy and Faraday for tba purpoaa or mmoting original raaaarch in 
Pure and Phyticnl Chantlatry, will ba open during the following Terma — 
Muhmtlmat Ttrm —Monday, October ^ to Saturday, Dacambar tj 
Ltat Ttrm —Monday January o, to Saturday, March aj EatUrTtrm — 
Monday, April 17, to Saturday, July ay 
Undar tba Deed of Truai, workart in the Laboratory are antitlad, free of 
oharga, to Gaa, Elactricliy and Water, u far at availabla, and, at the 
dUorallon of the Directors, to tba usa of tba apparatus belonging to tba 
Laborato^, — *■ — — — 1 -1 -- >— 


All part.7nt desirbg to ba admitiat 

cnuBc training, qualiScation, anc , . 

laareb along aiilh a slalemant of the nature of 
— — to undertake 


previous experience in original 


Candidates mutt apply for admission during th 


LINNEAN SOCIETY OF LONDON. 

NOTICE IS MERJtBV OIVEN, tbat^a SPECIAL GENERAL 
MEETING of this Sosdaty ariU ba bald at Buibgton House on Thurs- 
day, Iona 30, at S p,ilA, to abet a Couodlloc b the place of tba lata 
Mr Omxxt Salvim, dacaasad , and lor other busbos 

BIRKBECK INSTITUTION, 

BREAM’S BUILDINGS, CHANCERY LANE, E.C. 

WANTEIa in Sapmbor. an ASSISTANT for the CHEMICAL 
DEPARTMENT to D am o n stra t a, and also to Laclurs wban raaoued, 
— It ba a compstant Matallurgisl Day and Evaoihg Claatet. Salary, 


ELECTRICAL ENOINEERINQ. 

(Propriatam-SrndicataofEbetttcal'Baginaart, Ltd.) 
BoAnD or CoirrMt~ 

Tba Rl Hon. tba Eartof CiUWrORO, K.T., F R S., Chairman. 


AEordaa Tbaoratjcal and Praeticai .Tralnlns, and tiiuliibt the Sons of 
Oantbman for Appedm^tt b Mmkkalcal and Ebtp^ Bngbaaring 
Aftsr Iba PraUmbart Tridnbg b naory at tba Insitlatlao, Studsntt ga 
through a Practical Coutsejbil ta tba Machanlcal Eagloaaring Works and 
ttsbtaqnmitly Iba Elactrkal Woeks, Die IntrituiioB btlu asaodatad with over 
30 bading Firma and Engiaaart fbr tbb Porpoaa naF*** brought 
dhactly Into aiao ci a ri on with pcombant Companbi and Firms, and secure 
an btroduction to tba Profaiaioo undar tba moat favourable auapicas 
APPOINTMENTS HAVE BEEN SECURED FOR OVER 80 TER 
CENT OF THE STUDENTS who have compbtad lhair Couraa si 
•*- ' — •'-‘bn of the Inatitution, and applications oontbua to ‘ 

It mtn Prospoctus on application. 




THE ELECTRICAL 
GENERAL ENQINEERINO COLLEGE, 

experimental” ENQINEERINO 
WORKS, 

3 and 4 PENYWERN ROAD. EARL’S COURT, 
LONDON, S.W., 

» Elacuical, MachMicnl and Mbbg Enginaaring 


INSTRUCTION IN 
PURE CULTIVATION OF YEAST, 

According to HANSBN’B Msttaod* 

Courses for Bsginnars, as wall as for Advancad Studenu, in Physiology 
nd Tacbnelogy of FsrmantatKWS— Biological AnaJyris of Vaast 
Manuals .-Y Cbr Hansen " Practical Studlet in Fermentation.’’ 


London (Spon), 1806 Alfred JSrganaan "Micro-or| 
atloo” London (F W Lyon), tin 
Futtbor Paiticnlnri on ApplKarimi to the Director, 
Tba Laboratory, Copanhagan. V 


AhragD JaRciMiN, 


SCIENCE TUmCN. 

PREPARATION BY CORRESPONDENCE AND ORAL TUITION 
for all Scianca Examinations— Matriculation, B-Sc , Prsl Sci , Ac 
SINGLE SUBJECTS TAKEN — Cbemistry, Pbysica, Botany, Pbyii 
ology. &c Special Cloasas b Botany and ChamiMry 
TUTORS —’The Staff includes Graduatss of London, Oxlbid, Cambridge, 
and Royal Umvarsitias. 

For terms and tssiimonials, addtasi Mr J Charleston, B A , Burling- 
ton Cotlaga, S7 Cbancaiy Lane, London, W C 


QUERNMORE. 

TiUUonbyJOHN GIBSON, M A 


LONDON BRANCH at 
24 CHANCERY LANE, W C. 

TSUonbyJOHN GIBSON, M A (First Close, Camb.L and G LOLY, B A 
(hirst Closa, London), for all Public Examinations IpaoUl IhStnioUoa 
111 BelaattM Ag^imltan for succwful practical A^cidturt ^ Forestry 


Prise of Ona^G^aa fw ^compamion each month , i^ctal 'Prisa ^ nva 


THE WELSH INTERMEDIATE 
EDUCATION ACT. 

CARDIFF SCHEME. 

J'ha Governors ara prapaiad to receive ApoUeations tor tba Post of 
head master tor tba Cardiff Intarmadlata School tor Bon. 

ohtsdu particulars of Iba Appointment from 
-L 11 .1— su^iy copies oHha Schwa 

ana marwa on conr, " Hand MMar," must bi ‘ 
undarsignad not latar than Saturday, July 9 oaxt 
ByOrdarof 

Fradarick Straat, Cardiff, Juna 7, 1898. 


UNIVERSITY COLLEGE, 
BRISTOL. 

Tba Couatf bvito uMdicattoas tor tba pbs( oleLBCTURER b 
MATHEMATICS. 

Full parttontors may bo obubad on appUeatbn 10 

JAMBS RAFtBlL Saeeatol^ 
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VOtQTLANDER & 80HN. 

ACTIEN GESELLSCHAFT. 

Original Hakert of Petzval Portridt Lenses and 
Blnoeular Field Glasses. 
COLLINEAR LENSES. 

SERIES II 



FULL APERTURE Fs 6. 

These Lenses are extremely suitable for Hand Cameras, 
Instanuneous Pictures, Animals, Studio Work, especially 
Group* in the Studio 


No 

I 'vsi-' 

1 Sues of Plates Sharply Covered 

1 F6 3 FS F3s 

Price, 

! with In* 

3 

90 

*50 


jill 

incha 

Uili 

1 vu 

4*1 xVi 

kih 1 

Ird'^o 

I'l 0 


Portrait Unte«,ie« complete Catalogue, pon fl^ on application 
OUR LENSES CAN BE OBTAINED THROUGH ANY 
OPTICIAN. 

London Branch : 92 HATTON GARDEN, E.C. 


MAGDALEN COLLEGE, OXFORD. 

NATURAL SCIENCE DEMVSHIPS AND EXHIBITIONS 

s Katurat Science Dcmyshipa and 


Kuhibitioon will be b< 


>f MichAcImAa Term, W 


ginnins on Monday, October lo, 

The Stipend of ine Dcmyship* will l»c /So per annum 
The Subject* for Examinfuion will be Physic*, CbcmMiry, Z< 


Farther information may be obtained by application to the Scisncb 
Tuton 

Magdalen College, Oxford _ _ _ 

THE SALT SCHOOLS, SHIPLEY, 
YORKSHIRE. 

SCIENCE MASTER Wanted for Day, Evening, and P T Vi Cenir.l 
Clawe*,^ Cand^te* miut have had^g^ experience in teaching Chem^ical, 

^Ap^ication* to be sent to the undersigned before June 30, stating nge. 

Expenence, Degree, or other qualificaiion, and copies of Testimonials 

Particular* os to duties, fte , on application 10 


CITY OF BIRMINGHAM 

MUNICIPAL TECHNICAL SCHOOL 


^*Fuiil'|^lcu1ars and form of twlicatian win be forwarded on receipt of a 
•lamped addieued foobcep envefope TIw but date for Moding In appllca- 

OEO MELLOR, Secremry. 


CHELTENHAM SCIENCE AND 
TUCH 


CHNSCAL SCHOOL. 


A SCIENCE MASTER b rwiidred in SeMimber lo take cbeime of 
Evening and Day Clauae. He should be quallmd Jo teach Chembtiy and 
Pbyito, and to taperipiend Technical Clueee, Ealaiy. £ty> e year. 

> «ent, itating age, e yr leiice, and qaalKcaiione, w Ac 


HRaDHABTEa, CbaiteaMin 


Je & A. CHURCHILL 

PUBLISHERS. 

THE QUARTERLY JOURNAL OF 
MICROSCOPICAL SCIENCE. 

Edited by E. RAY LANKESTER, M.A., LL.D , F R S., 
with the co-operation of ADAM SEDGWICK, M.A , 
F R.S., and W. F. R. WELDON, M A , F.R S. 
CoHteHls if No. 162 IJiiMe), mth Ten Plates, Prtee lor 

The Segmentation of the Ovum of the Sheep, with Observationa 
on the Hypothesis of a Hypoblutic Ongui for the Tropho- 
blast By Richard AsshetoN, M A 


On the Hypothesis that Lake Tanganyika represents an ok 
Jurassic Sea ByJ. E S Moore 
On the Reno pericardial Canals in Patella. By Edwin S 
Goodrich, B A , Aldnchian Demonstrator of Compara 
live Anatomy, Oxford 

*,* Suburtfltta It the Po/»me 0/ Pour Numbers, .or , ya,.f i« aJvuHce 


THE BLOOD- HOW to EXAMINE and 

DIAGNOSEiU DISEASES ByALSREDC, COLES, M D . B Sc 
of Public Health, Edinburgh With 6 Coloured Plate* Svo, iw bd 


A MANUAL of BACTERIOLOGY, 

CLINICAL AND APPLIED With an Appendix on BacttriaV 
Remedies 4 c By RICHARD T HEWLEfP M D., M K C P , 
D P H (Lend ), AMi.lant in the Bacteriological Department, BntiH* 
IntliMe of Preventive Medicine With 75 llltutration*. Poll 8vo, 

A MANUAL of GENERAL PATHOLOGY 

for STUDENTS and PRACTITIONERS By WALTER SYDNKV 
LAZARUS BARLOW, B A . M D , late Uemonttmtor of Pathology, 
and Examiner in Sanitary Science In the University of Cambridge. 

A MANUAL OF DENTAL ANATOMY, 

HUMAN AND COMPARATIVE By CHARLES S TOMES, 
M A , F R S Fifth Edition. With *63 lllurtraiion* tvo, i*. 


VALENTINS PRACTICAL CHEMIS- 
TRY, QUALITATIVE AND QUANTITATIVE ANALYSIS. 
Edited by 'Dr W R HODGKlNSON, FRSE, ProfeMor of 
Chemuiry and PhyMC. in the Royal Military Academy and Artillery 
College, Woolwich Ninth Edition, Reviaed and Enlarged qr 

THE ANALYST’S LABORATORY COM- 
PANION a Collection of Table, and Data for Chemuuond Siudeni*. 
By ALhRKDE JOHNSON, Ajsoc R C Sc 1 , FIC, FCS 


A MAN UAL of CHEMISTRY. By 

WILLIAM A TILDEN, D Sc , F R S , Profeutar of ChemUiry in 
the Royal College of Science, Undon , Examin ''' • ' 

Department of Science and An With a Plat 


CHAVASSE'S ADVICE TO A MOTHER 

ON THE management OF HER CHILDREN Flfieenth 
Edinon By GEORGE CARPENTER, M D,, Physician to the 
Bv«hna Hospital for Sick ChUdico, London . Sduor of PtikairtUr * 
Journal dovotad to the DUeast* of Children u 


CHAVASSE’S ADVICE TO A WIPE 

ON THE MANAGEMENT OF HER OWN HEALTH Four- 
teenth Edition By FANCOURT BARNES, MD, Coneuiang 
Phyucion 10 the British Lying in Hospital, London , Senior Physician 
to the Royal Maienuiy Charity 


HUMAN NATURE, ITS PRINCIPLES 

AND THE PRINCIPLES of PHYSIOGNOMY By PHYSICIST. 
With Coloured Plate Imp 1600^ ar 


LOndoai J. & A. CHURCHILL, 7 GuatMarlborodoh Si. 
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R. FRIEDLANDER & 80HN, 

BERLIN, N.W. 

;UST PUBLISHED 

A. B. MEYER and L W. WIQLE8W0RTH. 

THE BIRDS OF CELEBES 

AND THE NE1GHB0URIN<3 ISLANDS 

(SANGI, TALAUT, SULA, TOGIAN, &c ) 

Two Volutnea, comprutinR Forty rwo Piatea. carafiilly coloured by hand 
“ lea). Throe Plain Plfito* (TaiU of Four 


Ncu truhitntn und durch allr Buchhandlungen zu bcziehcn . 

DAS OPTISCHE 
D RE HUNGS VERMOGEN 

organiacher Substanzen 
und d«8sen praktische Anwendungoi 
bearbcitet von 
DR. H LANDOLT, 

Professor der Chemie an der Universuat zu Berlin 
Unter Mitwirlrung von Dr, O SlHonroi k, Dr P Fhndnei 
Dr F ScHurT, Dr L Berndt, Dr T J’osnbr 
Zw«lt« gAnalioh amgaartMlUta AuaaE*. 
Mit Abbildungen gr. 8 Preis geb in Calico i8 M , : 
Halbfrani 19 M 


Hoss’ 

New Petrological 
Microscopes. 

A tharouthly rallabla loatra. 




Bacteriological 

Microscope, 


aniilo-GoiitliMBtal 

MIcrmcodm. 

MerMsOltleetlTei, 


ROSS, Ltd 


MARION'S I 
INSTANTANEOUS 


CROMPTON & CO., Limited, 

ELECTRICAL ENGINEERS. 
Laboratory j |([|,s|jjHSiyj LONDON, W. 


PLATES, 

Specially suitable for 
X-RAY PHOTOGRAPHY. 

MARIONA PAPER, 

MATT SURFACE, GLOSSY SURFACE, 
AND GROS GRAIN SURFACE. 

MARION’S 
BROMIDE PAPERS 

Glvtog* Platinum Tones. 

FULL PARTICULARS FREE ON APPLICATION. 
HEW ILLDSTIATED CATALOGOE HEARlT READY, 
1/- POST FREE. 

22 ft 28 SOHO SQUARE. LONDON. W. 


POTENTIOMETERS, GALVANOMETERS, &C. 
STANDARD (MANGANIN) RESISTANCES, BRIDGES, BOXES. 

PATENT COMPENSATED STANDARD OHMS. 

SPECIAL APPARATUS bITtO SPECIFICATION, 

DIRECT and ALTERNATING CURRENT SETS for 
EXPE RIMENTAL PUR POSES. 

ALL ORDINARY INSTRUMENTS STOCKED. 





WRITE for LISTS, SPECIAL QUOTATIONS, ftc. 
PImm addrMt M above. 
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THjB BRIDGES-LEE 

PHOTO-THEODOLITE 


The moif perhot Inttrument 
invented tor Surrey Work In 
Mountsunoue Dietrlote, end for 
Military or Rapid Surreys. 

The Photo-Theodolite 
Automatically records 


tion of the photographs, 
including the Magnetic 


sideramy reducing the 
time spent and the risk 
of error in the interpretation of 
th^hotogruphi 

The Instrument is fitted with 
an Aluminium Body, 6-in. 
Asimuthal Circle, reading with 
Vernier to one minute of 
Vin Compass, divided 

a^ 



ripw, divK 
TelcKope 

and inverting Eyepieces, rapid 
Rectilinear Lens with Ins Dia- 
phragm and Colour Screen, six double dark Slides m Mahogany 
Case, with Stand complete, £45. 


L. CASELLA, 

147 Holborn Bars, London, B.C. 

Telegruphic AddrMi " Escutcheon, London * Telephone Holbom 105 4 


THE CERES SYSTEM. 

There is no arrangement so simple for keeping 
correspondence, Ac. 

Papers can be arranged in a moment either 
alphabetically or according to subjects, and there 
is no mechanism to bother one or get out of order. 


The 

Cheapest File In 
the Market. 



Papers. Price, with set ot Alphabet Guides and 


headings, 2a. per dox. 


In Wood, covered cloth. Site, 

“ “ pets. Price, with set of A . 

Extra Blanks for uniting 

-.r roTM/Mr mmi t 

TebUt, Statnitttg Dttkt, 

Post Fret 

THE CERES DtiP6T, 

10 BBOOK street (Bond Street ComerX LONDOV, W. 


Sale b|? auction. 

A valuable Library, th 

Works on Natural History, bciemllk, Trav 

MR. J. C. STEVENS will Sell the above 

' ■ • ■ Great Rotuis, 38 Kini^ Street, Coyent Garden, on 


SCHOLASTIC SCIENCE MASTER re- 
quired for Collrge in North of h ngland Chemistry special Subject 
Salary £So to ,£.00, Res Graduelo necessary Also lONDON 
graduate for College in Worccstershire-Malhenialics English, 
and Cricket Salary ;£So, Res. Several other high-class V icancies. 
--Address, Grivvi-ths, Smith, Possrlc, St Smi 111, Tutorial Agents, 
14 lledfurd Street, Strand 

YOUNG MAN, with fair amount of leisure, 

lu!frary“work'-"TLPl!Af%ATC^RE bfSte 


PHYSICAL DEMONSTRATOR (Camb. 

Coll'dr’sc ““Ad^MV “ o'”!.! ,"‘n 1 1 xperience m 


A. GALLENKAMP & CO., 

19 & 21 SUN STREET, FINSBURY SQUARE, 
LONDON, E C. 

CHEMICAL AUD BACTERIOLOGICAL APPARATUS OF 
EYERY DESCRIPTION. 

GLASS BEAKERS AND FLASKS AT 
REDUCED PRICES. 

STANDARDIZED BURETTES AND OTHER 
GRADUATED INSTRUMENTS. 
LABO RATORY FUR NISHERS 
LARGE STOCK FOR SUPPLY WHOLESALE 4 EXPORT. 


OAIBRIDHE 80I8HTIFI0 IH8TRUMS8T OOMPiHT, 

HIIITBD , CARLYLE ROAD, OA MBBIDOB. 
■akarior Calendar * Oplffltbi' Patent BUetrieal PyromeUi i 
fur High Tamparatura Wopk._ 

tiaatpieal Tharmomaterx far InvetUKaUng bptb TaMara- 

“E 3 Csin"SA 8 dS?f£MVS£!«WC^ 

Standard RaiUtanea Colls eonstruetad on Ketsrs. Oriffiths 
and Burstall’s Mothod. 

PARTICULARS AND P RICES APPLICATIQH 

Physlologloal and Physlaal Apparatus oftha bast quail*/ 
,a,tlonCuttljf^*P^l^a...^t^^^^^^^^^^ of Boa&in. 

Latest Improvad PatUrn “ Carabridjta ” Roewnn 
prlea «4 «s. 

lIlutirmtoA CmUslotit of Atyormiuftnt Pnt Pnton 
Addrasa all Communicationa ; 
“Instrument Com pany. Ltd., Cambridge .” 


For Photography. 

dguBj^jises 

TAYLOR, TAYLOR, * HOBSON. 

SUts Btrast Works, LsIcssUr, 
and 10 Charing Cross Road, London. 

Atk for tin Cttkt BttMUt 


CoNKOr PxxowNB, on the « ST. ROCNVALD, >4 <l»y» 

Stk ftS.-OENBVA Ton*. » dsy*. Extenilont to Cbu 

” Blinc), Zermatt (Matterhorn), St Gothard, Obailand, &c 
Lecturert: Sir RouxsT Bam Mr Edward WHVMrss, Dr Lonn 
D epvturee weekly lh»i May to. DetalU from SscsaTASv, 5 Eodeleigh 
Oatdena, Eutton, London, N W 
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FOR SALE. 

THE EXTENSIVE AND VALUABLE 

COLLECTION OF METEORITES 

formed 6/ JAtAEi R GREGORY during th» tut 40 Yttrt, 
Compriaing over 400 diflerent FaIU and about $50 Specimens, 
including many very choice examples and many of extreme 
rarity, all in the finest condition. 

For furtktr Parluulart, appfy t« 

JAMES R. GREGORY, 

1 K«Im PlMM. Kanaln^oa, LiOllDON, V. 

Such a Collection 1 * suitable for a well eatabliahed Museum 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 

Volvox, ^Irosynu DMmidft, IHatomt, Amceba, Arcalla, ActinoAphttrium, 
VortlcalUi, Stantor, Hvdxa, Floacularla, Stcphanoccroi, MeUcarta, and many 
otb«r 8pccim«nt of Pood Lift Prica u per Taba^ Po«t Fraa. Helix 
poiaaiU, Aatacuii Amphioxoi, Rana, Aftodon, Ac., for ZMaafcrlon purpoaeA 

THOMAS BOLTON, 

as BALSALL HEATH ROAD, BIRMINGHAM 

wTarine biolo<hcXl association 

OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 
The fotlowine animals can always be supphed, either living 
or preserved by the best methods 
SyeoB , CIsva, Obelia, Serlularla ; Acimla, Tealla, Caryophvliia, Al» 
onium . Hovmlpbera (preserved) | Leptoplaoa , Uneus, Aropbipotus , Nereis, 
Apbrodite, Arenicola, Laeice, Terebella , Lcpaa, Balaout, Oammarus, 
Ll(U Mysii. Nebalia, Careinus, Patella, Boccinum, Eledone, Paetena, 
Bueula, Critla, Pediallina , Holoihuria, Asterias, Ectunus , Aiadta, Salpa 
(pnterved), Bcyltlua, Rai^ fte., Ac 

For prices and mere detailed llsti apply to 

v.Plrmootb THE DIRECTOR 


GOSSOR 


X -DAVTIIDr^ Osmium and 

HR I I UDC.O Osmium -Iridium 

^ Anodes as supplied to J Mackensie Davidson, 

ACTUAL MAKER, 

07 PARBINQDON fj 

ROAD, B.C. ^ 

■IBCUBT PUMPS, 

■XPERIMINIAL AND BOItMTIFIC OLAM • SLOWINa 


1 


OAMIRAS 


tHUTTBRa. 

r MM “MttY" CAMUM riw AS 3 t. n 
ITIIK MS INSTAn/UKWS tNUnERS FSOH IN 80 

^ llltutmud CmuUcpu J-nt 

THE rHOnrrON'PKXUO M/UNFACTURING OO. ltd., altrikcharl 


SECOND-HAND 


MIOROMOOPt ^WATMN, a 




CT Apparatus , In bandsoma Mahofanp Cabinet 
Other INSTRUMSNTM by ZEISB, ROM, SWIFT, Ae. 

MlU^felN Ac LAWXiBtVi66 STRAND, W.O. 


WATKINS ft pONCASTER, 

NATURJUinTl. 

AMD MaMUFACTuaeas ep 

CABINETS AND APPARATUS 

nit tunnoLoey, ainof eeet, amp au taAmmes of 

NATURAL ttmORt. 

SPECIAL SHOW- ROOM FOB CABINETS. 

Oatl or ttmU for AttoiM Oota/opue (09 PR), Root froo on 

vsita? s T&isi 



Mounied by Plcel^leM 


HII NEBAL 0 6 Y. 

SAMUEL HENSON 

Hat lust received tome beautifully Crystallised GOLD SPECI- 
MENS and NUGGETS. Choice Dioptase, Wulfenites and 
Emeralds on Matrix, Very fine Mocha Stones. Gem Stones 
for Mounting. 

Cplltthpna for Studtnt, Toother, or Prospettor. Lossont given. 

SAMUEL HEI^MTlE^lfREET, LONDON, W. 

ESTABLISHED liso 


MINERALS 


FOR eOUOATIONAt 
AND 

- BOIENTIFIO PURFOBM. 

New and Rare Spedinent, constantly received from all parts of the world, 
described In “ New Arrival List.'' Systematic Collecuotu carefully 
prepared All Price Usu Free 

“ The Complete Mineral Caulesne," i86 pp,, so Illustrations, Name, 
Composition, and form of all known Minerals, with valuable Lisu and 

^SPEClMB‘lii^l^'cbAS&0°‘‘’^mpUtu?Con^n£nM 

DB. A. B. FOOTE, 

l 8 IT*«!H 8 T 11 £n.P 1 IIUMlHUA,PA,UJL HdO I E 

Kstablishsd 1876 ■ I km 


OOIsIsMOTlOHB or 

MINERALS, ROCKS, FOSSILS, 

AND MIOROaOOPM) SUDni 

GEOLOGY & PHYSIOGRAPHY, 

At set forth in the Setente mod Art Directory. 

13 Rock-focmin, Mincralt and to (^mmoa Ssdu, la Baa, sIm ol i 0 J 
Specimens about 3 In. by c in. .. w ». ^ .» s I o 

10 Specimens 10 Ulustiate Coal Mining, ia Boa ... ... e ss o 

to „ „ MeUllUermi MiaiBg « s 1 o 

DSSCRt PTlVB CIRCatAK, POST PMfM. 

THOMAS D. RUSSELL. Minenlftfist, 
^78 NEWGATE STREET, LONDON. E.6. 


F. H. I 


_ _ IM. OKMs, Abbm. X. 

NATOBJUt mSTdST A«B»OT, 

IS* BROMPTO'H ROAD, LONQON. 
Doalor is Roeki, IomUb, OBJmU 

Among Speoimens Jt MdtareMiiy ooUwned by Mi. Biituk ari 
Otitic Olivine-Dolarite vdth tabradnlM PbeaDfrytM tai lUaa-Basali 
from dykas, Aros, and Olivine- BbtaU, Tpberm^, S^jSlMbsAeih and 
altared, Canv la : White Marble with atUte aad PM .WMaMA Horn- 
blende a^ (^owolitt and at contact srith OnetM, TIrM I BMnNeadltt 
narie and fine-gramed Onelu, Coll , OUvinmDUMla Dyke aad Scuir 
lyriiic Rhyoliie-PiK^tona, EIgg , WagioriatiteOr^ta rrith tacluded 

mbiHftarrfSIdr'^ 


poridiyriiic Rhyoliie-Piichstona, EIgg , Hagioda 
Uneias fragnuois, (Soarulla, and the racently daat 
fromnaaTballiSi^ Miao-Sactiona of Am ab 


ALBERT EDWARD JAMRAOH 

(L«t* CHARLES dAMBAOH), 

NATURALIST, 

180 ST. GEORGE STREET EAST. 
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PHOSHm FIRE OFFICE, j 

Sr.. and 57 OHARIHO CROSS. 8.W. 

EnABLnKBD 1783* j 

MOOERATC RATES. ABSOLUTE SECURITY. 
ELECTRIC UOHTINC RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 

PROMPT PAYMENT OF CLAIMS. 

SaCKETAUU-W c. MACDONALD And r. B. MACDONALD 

Msasa PAt» ovBK «ao, 000,000 

KSTABLI8HRD ISSI 

BIRKBECK BANK. 


TWO « CENT, on CURRENT ACCOUNTS, on tbo Minimi 
montbly MlnnoM, vhon not drawn balow £100. 

STOCKS and SHARES purchaatd and lold 
Tba BIRKBECK ALMANACK, with full pnrdeaUn, poititao 

FRANCIS RAVENSCROFT, Maaa««r 


THE MOST NUTRITIOUS. 


QRATEFUL-OOMFORTINQ. 


BRE AKFAS T AND SUPPER. 

HOLLOWAY’S ra.LS 


xa GUINEA NORWAY CRUISES 

FROM NEWCASTLEON TYNE-FORTNIGHTLY 
•‘MIDNIGHT SUN," 3178 Tons, 3500 H.P. 
Ftnau YACHTING STEAMER afloat. MO UPPER BERTHS. 
Sailln(t —Juat 13 . July f, 93 ; and Auguac d, ao. 

S/teM Cmiai, St/Umter jrJatuljjiA 
Fartt from sa Ouinaas. Including flnt<laas table 
For Itinerary, fte., apply to the PASSENGER AOENTjbLBION S.S 
CO (Ltd ), Mncanllle Chnmbert, NewcattIa.on IVne 

OMENT^COM^V^ PLEASUM CRU»^ 

By their Stoimihip LUSITANIA (3913 tons register), 

For COPENHAGEN, WISBY, STOCKHOLM, ST PETERSBURG, 
BALTIC canal, &c , 

Leaving LONDON 13th Auguit, returning i.lb September 
For SICILY. CONST ANTINOPI.E, the CRIMEA, GREECE, 
MALTA, AIXIIER.S, Ac , 

Lcavins LOKDOK ooib beptunber, returning 8cb NovBmber 
String Band, £l«ctnc Light, High l.om CuiEine 
M.ra— F. / F green and CO \ HBod Offictt, 

Monogera \aNDERSON, ANDERSON, and CO / r«nchutcb Avenue 
For petegge apply to the latter Finn, at s Fencburch Avenue, London, 
£ C . or to the*Woit End Branch Office, i6 Cockupur Street, S W 

~ TO SOIENOE LECTURER^ 

HUGHES’ lOTO-PHOTOSCOPE FOR LIYIMG PICTURES. 

THE MOST PERFECT 



CoiMNtsa, 

Science Lantema. 

Portrait Combination front Lanaaa, iM td , 

Lactura Sau. Novelties The Lantern Kalm< 

Ontdte in tbe World Grandly Illustrated Catalogue, over tfli 

f'lrJ.n" ‘Vj^pbV.ri?rhv*lrn.5» 

SraciALi.T, Brewfter Hoiue, It Mortimer Road, Klngtland, N 


CURE 

Biliousness, Sick Headache, Indigestion, and OPTICAL & SCIENTIFIC INSTRUMENTS. 

all Internal Complaints. Spacirometera, Speciroacopea, Ooniometeri, Catbetoaatcrt, Optical 

Bencbae, Ac , &c Inurument, for special purpoiei conatruclad to Criooti 

CAN BE TAKEN BY THE MOST DELICATE. owndeai™ Pnc, L,$t ,m •HUuthn. 

„ „ , t V. I J . WILSON (formerly Foreman at Messrs. Elliott Bros ), 

HoUsm'S PHlmd 0 ntment maj be obtained of ^ CrogsUnd Road, Challc Farm, London. N.W 

ail ledlclne Yendors. Contractor to H M. Govrrnment. 

iNDucTioii coTls 

(Best London made) 

FOR RONTBEN X-RAY PHOTOGRAPHY. 

I Inch Spark 3 3 4 5 6 10 ij 

' W £8 £10 £12 £14 £16 £28 £89 

Larger Cet/s to Order. 

Sum FOCUS TUBES. guajSSiteIdi 25 /* 

ACCUMULATORS AND PRIMARY BATTERIES. 


WBKEN, SON ft HAYMEHT, 


99 HATTON CARDEN, 
H0L80RN CIRCUS, 


LONDON. 


NOTJCE.—Adverhsementt and business letters for Nature should be addressed to the Publishers; Edttortal 
commumcations to the Editor, The telegraphic address of Nature is “ Pmusis,” London 


aUBSCRIPf IONS TO “ NATURE." 

£ i. d. 

Ywrly I 8 o 

URU'TWrly ... . . o 14 6 

<^MAmy 076 

To AU, PiAcn Abroad .— 

Yaarly . i 10 6 

JUlI.y*«hr 0 14 6 

..080 


CHARGES FOR ADVERTISEMENTS. 

£ I d 

•Three Lines in Column 036 

Per Line after .009 

One Eighth Page, or Quartet Column o 18 6 
Quarter Page, or Half a Column , ( 15 o 
Half a Page, or a Column -350 

Whole Page 660 

•The first line being In heavy type U charged for as Two Lioea 

lyabU to MACMILLAN ^ CO., Limited. 
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Sale ^Huctlon. 

TUESDAY AND WEDNESDAY NEXT 
Important Collection of Ciirio>ltiaii from many parts, inctudinE luiiie choice 
and Inicrestms Bronuf, Tiukt, CorvmKs, and other Native Work from 
Benin , nho Aitiqultlet, Rcilea, China, old Armour, Weapons, ancient 
Implementi, a magniScent Pair of SaLsuma Vaici, Autographs. Coins, 
a splendid Single scone Brilliant Ring and other Jewellery, a valualile 
Sandwich Island Clock, a Lock of Hair of King Edward IV , Ciirioa 
from the Collection of the late Mr Johm Cai VEaT,&c 

MR. J. C. STEVENS will Sell the above by 

TUE^AY^ WEbN^)AT?*ne«?^lJLY s'aSe* at Sdr^STst w 
preciMly, mch day 

On view the Day prior, 10 till 4. and Mornings of Sale, and Catalogues had 

BLAKESLEY’S 

WIDE-ANGLE 


SEXTANT 



This 

ful Instrument for 
Explorers, and for 

Tr^mioNl 1/ 

Drab Sir, -I h ive found your llinkesley Wide ankle Sesttni esireniel 
IRhSd'csm'* YourrtrIity!"(ig^^)'r)K’''HENRY c’sCHLIcffi Er"' 

J. H 7 sf^^“ARD 

406 STBAND, 467 WEST STRAND. 

7 GRACECHURCH STREET, LONDON. 


SECOND-HAND Makers). 

ROSS MI0RO800PB8, £32 lOs , £30, and £3B 
4" ROSS TELESCOPE, £46 
4 " COOKE „ £31 10s 

spectroscopes by BROWNINQ, £4 lOt , £3 lOs , £2 lOa 

Maiiji otktrt nr all kindt n hanti Lm oh Arflicatum 


CLARKSON & CO , 26 Bartlett’a Buildings, Holborn Circus, EC 


SECOND-HAND 


VAN HBUROK 
MODEL B 

MIOROSOOPB by WATSON, all mcmeminl. to etage divided to deyrMs 
and extra Plate for rough work, Subetage with Abbe Coodcnier and Iria 
Diaphragm, i in , i-ln , 1 la., aad ^n Oil Immeraion Objectlvse, a Eye- 
pieces, and other AppatMd&i In handsome Mahogany Cabinet * 


SCIENCE PROGRESS. 

A QUARTERLY REVIEW of CURRENT SOIENTinC INYESTIGATIOMe 

Edited by J. BRETLAND FARMER, M.A. 

With the CO operation of a powerful Editorial Committee 
ConttHts pf tht July Number, 

THE DEVELOPMENT OF BRITISH SCENERY By J E Marr, 
h R S , Fellow of St John . College, Cambridge 
PRFHISTORIC MAN IN THE EASTERN MEDITERRANEAN 
(with Map) By I L Mvrxs, M A.. Senior Student of Ch Ch Oxford 
THE EXTRACTION OF GOLD AND THE CYANIDE PROCESS 
Hy T K Rosa, A R S M .Royal Mint 
THF NATURE OF ALTERNATION OF GENERATIONS IN 
ARCHEGONIATE PLANTS A Historical Sketch H> W H 
Lang, M E , B Sc , Lecturer in Botnny at Queen Margaret College, 
University of Glasgow 

IHE FALL OF METEORITES IN ANCIENT AND MODERN 
TIMES By H A Minxs, F R S , Weynllete Professor of Mineralogy 
in the Unlven.ity of Oxford 

THE METABOLISM OF THE SAl MON By W D Hallimuxton, 
M n , F R S , Professor of Physiology at King s College Lmdon 
THE PHYSIOLOGICAL FVOLUTION of the WARM HI OODED 
ANlMAt By H M Vkrxou, M A , M B , Radcliffe Tiavelling 


Loudon 


THE SCIENTIHC PRfSS 


r M quarterly 


THE RELIQUARY AND ILLUSTRATED 
ARGHyEOLOGiST. 

Edited by 1 KOMILLY ALLEN, F S A 

rUE JC LV TiRFCOW i/VS 

MR AdjusimknT' By J Ronii]l> Allen, J S A 


(lllustrn 
III ii-ks Ily Floreme Pencock 


AN WaRB KOUM) / 
;ed ) 

(Illustrated ) 

!orge (^Imch (lllusir 


THOMAS’S 

PLATES AND FILMS 

ORDINARY OP ISOCHROMATIC. 


PLATES .1 - 2 3 4 3 « THC«l;i S Co„ 1 , 

FILMS 1 6 3 8:6 6 a rTrniu' h 


flORNTON-BlCKARD 

£200 k PRIZE 

COMPETITION. 

Illuttrattd Cataloguaf- t»»fA Partioular$, Pott Fnt. 

THE THOMTUN-PHSKARD IUIIUFASIiU»il& 8S.. lAskUIRMOHAM. 
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THE BRIDGES-LEE 

PHOTO-THEODOLITE 

7ha moit perfect Inetrument 
invented for Survey Work in 
mountainous Districts, and for 
Military or Rapid Surveys 
The rhoto Theodolite 
automatically records 
on the photograph all, 
or nearly all, the data 
necessary for the rctlue- 
tion of the photographs, 
including the Magnetic 
bearings, — thus con- 
siderably reducing the 
time spent and the nsk 
of error in the interpretation of 
the photographs 
The Instrument is fitted with 
an Aluminium Body 
Aalmuthal Circle, reading with 
Vermer to one minute of arc, 

4.in. Comj^s, divided to half 
-degrees Telescope with erect 
and inverting Eyepieces, rapid 
Rectiiinear Lens with Ins Dia- 
phragm and Colour Screen, six double dark Slides ii 
CaM, with Stand complete, £~~ 



L. CASELLA, 

147 Holborn Bars, London, E.C. 

Tslagrsphlc Addreis • " Enculcheoo, London " T«l«phon« Holborn 1054 
THK " ~ 

OAIB&ID&S 80IEHT1FI0 IHSTBUMEHT OOKFANT, 

LIMITED , CAHLTLB ROAD, CA MBHIDQE. 

■aktpi of CalUndor k OriinUii' Patent Bleetrleal PyromeUrs 
_ *bp High Tamparmtup* Work. 

CiMtpioal Thormomatops for Invost^tlng Barth Tamoopa- 
tui^ as sappUad to ssTsral of thaloadlntObsopratoPlot. 

- . CaJlon^ b Orinths' Improvod Patont wiro Bridfoa. 
StaadiM Boslitaneo Colls oonstruetod on Mossps. Ortfflths 
andBupstall's Mothod. 

PARTICULARS AlfD PRICES Olf APPLICATION. 
QUARTZ FlBRBSon Prunes, about 6), iitand ifi inches Iona, at Ss., 
7S. 0d,, and 1 Os. per Frame respectively , now ready for dlstiTboilon 
PhpslologIssI and Physical Apparatus of the best quality. 
SoetloB Cutting Appllanees, Including a new fopin of Rocking 
lOmtoinc fop Cutting natSccUcns. 

(Atost Improved Pattern '* Crabridge ” Rocking >lcrotomc, 
prloe lid 4s. 

HbutretU CmSmUtut »f ApyrnnUnt t*nt Pnt PVveee W 

Address all Commanications : 

■** InBtrumeot Company. Ltd., CHmbridge.” 


BAIRD & TATLOCK, 

dDanutacturers ot Cbcmical and pbii^sical 
apparatus, Xaboratorp senebes, /ume 
Closets, dc. 


REISSUE OP 

STANFORD’S COMPENDIUM 

OF 

GEOGRAPHY & TRAVEL. 

hNLARGED, AND IN GREAT PART REWRITTEN 
In IS Volumes, with New Illustmtlons and Maps, 13, each 
“ The^new Issue of ‘ Stanford .^Compendium of Geo^nphy and^Trnvel ' 

ccoeraphical results of travel and researeli adequately treated Not only Is 
the information accurate, but the form m which the work is produced is 
admirable, and English geugraph> may be proud of such a series It is use 
fuHor eduntranal purposes and for reference, and pleasant to the general 

Just Publl.heil, large crown Svo, cloth, l<i 

NORTH AMERICA. 

VOL II 

THE UNITED STATES. 


TAr Volunus already isnied of the New Senes tneliiJe - 

NORTH AMERICA.— Vol. I. .CANADA 

and NEWFOUNDLAND By SAMUEL EDWARD DAWSON, 
I itt D (Laval), F R S C Wiih 18 Maps and 90 Illustrations 
"The general scope and execution of the work, like those of its prede 
cessun, ate admirable '—AUuHaum 

"The euthor ha. done his work thoroughly, giving a fuller arid more 
satisfactory account of the Dominion than has previously been published 
— Ceografhual Journal 

AUSTRALASIA.-Vol. I. AUSTRALIA 

and NEW ZEALAND By ALFRED RUSSEL WALLACE, 
LL.D , D C L , F R S With numerous Maps and lllusirations 
"To the general reader, and especially to the subdivision of that extensive 
genus Included in the term ‘ intending visitors ’ to Australia, Dr Wallace's 
book may lie confidently recommended — 'Saturday K evtew 

AUSTRALASIA.— Vol. II. MALAYSIA 

and the PACIFIC ARCHIPELAGOES By F H H. GUILLE 
MARD, M n . Author of " The Cruise of the Marduea ^ With 
numerous Maps and lllustralionK 

**Dr Guileroard ft volume Is certainly the most interesting and accurate 
account extant on the tropical portiun of the Eastern Archipelago 

AFRICA,— Vol. I. NORTH AFRICA. By 

A H KEANE, FRUS, Author of "Asia' in same Series, 
" Eastern Geography," &c With 9 Maps and 77 Illustrations 
"The preparation of the book most have involved immense and original 
labour, for the volume in the former series by the late Keith Johnston has 
been entirely superseded Mr Keane is to be complimented on the manner 
111 which be has discharged his task ’—Ctaitow Herald 

AFRICA —Vol. II. SOUTH AFRICA. By 

A H KEANF, F R G S , Author of " North Afnca" in lame Senes, 
*' Ea.stern Geography," &c With \ \ Maps and 9a Illufttrations 
“ An admirable repertory, not merely of geot^aphical information proper, 
but of BO much of hifttor> . ethnography, and political viclsftliudu as ti 
required to illustrate and explain the geography 

ASIA. — Vol. I. NORTHERN and 

EASTERN ASIA. CAUCASIA. RUSSIAN TURKESTAN, 
SIBERIA, CHINESE EMPIRE, and JAPAN By A H 
KEANE. F R G S With 8 Maps and 91 Illuitratlnns 
" Mr Keane, with nractised skill, has brought together a wide and most 
hnpresuve array of facu and sutistics, and his book has the additional 
advantage of numerous illustrations, a copious index, and a singularly fine 
set of coloured maps ." — Sytaktr 

ASIA.-Vol II. SOUTHERN and 

WESTERN ASIA, AFGHANISTAN, INDIA, INDO-CHINA, 
MALAY PENINSULA, TURKEY in ASIA, ARABIA, a^ 
PERSIA. By A H KEANE, F R G S With 7 Maps and 89 


®ealcce anb ^mportece ot pure 
Cbemtcals, etc. 

Contractors to Per tPajcots’e Government. 

14 CROSS STgXIT, HATTON GARDEN, 
^LONDON, E.C. 

'' CATAhOGUES ON APFLICATION. 


Like the funt volume, it hat been almoi 
int rewritten The two volumcB form 
ly of what u in tome reipect* the 


peograph] 

unenu. 


lOftt wful lummary of^Se 
interesting of all the con* 


« EUROPE ” and “ CENTRAL and SOUTH 
AMERICA ” are in aotire preparation. 


London; EDWARD STANFORD, 
a6 and 37 Cockipur Street, Charing CroM, S.W. 
iGeegrayher to Her Mayotty the Queen. 
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INDUCTION COILS and 
APPARATUS FOR X-RAYS and 
WIRELESS TELEGRAPHY. 

BUY DIRECT FROM THE MAKER. 


COMPARE OUR PRI CES BEF ORE PLACING ORDERS 

ZX • • C? 9 Z.aT'D., 

MANUFACTUBINO ELECTRICIANS. 

10, 11 & 28 CURSITO R STREE T. CHANCERY LANE, W.G. 

Call and tae us or writ* for List. Spoolal Dark 
Room for Demonstrations. 

Radiographs taken for the Dolentiflo and Medical Profession 

r I' FREDK. JACKSON & Go. 

I il CROSS STREET, MANCHESTER 

B C 3 I eoadi Entrane* i 10 Half-Moan Straot, 

I I LABORATORY FURNISHERS, 

1 H 3 I Importers, M a n B f actnrers, and Dealers la 

^ P 9 I CHEMICAL AND PHYSICAL 

I lf * APPARATUS 

l| or every Description. 

i Fine Cbemicals, Tolametrlc Solatlons, 

B Plain and Stoppered Bottles, 

I ffi AND EVERY LABORATORY REQUIREMENT. 

JfL niBStrated Oatalofae ot Apparatus, with Ptloe List 
ot Ohemloau, tree on appUoatloa 
M Taletrsphic Addrus— “ ArrASATus, MAHCHasTae " 


<# 000 ^ 


SECOND-HAND INSTRUMENTS. 
REFLECTING TELESCOPE, 

,U in , b> CaIvCT, mounted on Allanmuth Stand 8 E>e piecn, Terrettnal 
tje piece, Solar Diagunal, RatIuw Neutral Tint tVedge'., in excellent 
Loiiditmn, £86 

PORTABLE TELESCOPE, 

Solid Silver 1 uhe< and Mountw, 3 Drasss openinu to 28111, rg Object 
(sKisby Doilond, lint c!a<4r condiiioii, £S 60 

BINOCULAR MICROSCOPE, 

bull M/C Standard Microscope, by Wood, with Substage and all usual 

dcnseis Stage Mirrors, Spin Lenses Micrometer Resolving Selenite Stage 
with Seleiutcs, FaraboI«>u!s, Lieberkuhn. a Ouarlz Cells, Nicol Polan^r 
and Analyser, i 3 selected Objects, Packed m two handsome mahosanv 
Cibinets, £56 

MAHOGANY LANTERN, 

4 in Condensers, Tin Front, Double Achromatic Objective, fitted also with 
a first claiis Microscope, an Ox> hydrogen Jet, in cose, £6 60 

I’AIK OF MAHOGANY LANTERNS, 

With Bw, Extention lube., Achromatic ObjccMvn, , m Cundemet,. 
Jci«, xml Ditoolver, in Law, £7 7a, 

MAHOGANY BIUNIAL LANTERN, 

, m Cundenwri, BrA« Iront, Achromniic Objectiic,, Jon, and Du&lver, 
in Caw, £8 10« 

DITTO, Superior .Make, £10 lOs DITTO, £12 12a. 

KEEVIL’S PRISMATIC DISSOLVING UNTERN, 

Mahogan, Body and Otycalcium Jet, in Case, £4 lOa Alw seieral 

OIL. IiANTaRNS from £1 lo £8 

EX. OF. 'WOOD, Ox>’xrxoiAbX«r, 

74 CUEAPSIDh, LONDON 

PH^NIX FI r¥ of1f'ice7 

9 LOMBARD ST., E.C., and 67 CHARING CROSS, S.W. 

Estabi.ishbd 1783. 

MODERATE RATES ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
S»caET*aiEs-W C MACDONALD and F B MACDONALD 
MBBBB PAID OVBK ABO, 000,000. 

£21 CRUISE to the NORTHERN CAPITALS, St Pntcraburg, 
Stocitholm, Copenhagen, and Chiialiania, accompanied by Mr 
Lonnop Pkkowne. on the u ST ROGNVALD, 24 dayi 
.PR RS.-CENKVA TOUR, 9<la>>, Eatensionn to Chamounix (Mont 
^ Blanc). Zermatt (Matterhorn). St f.othard. Oberland. &c 








W. * J. OMPgB, Ltdw lot* 

F. E. BECKER & CO., 


CHEMICAL APPARATUS. 33-37 HATTON WALL, 

PHYSICAL APPARATUS. HATTON GARDEN, 

BACTERIOLOeiCAL APPARATUS. LONDON. 

PURE CHEMICALS. B** ///Mfrctad Ccta/ogwi Ffm. 




BIRMINGHAM. 
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WATKINS ft DONCASTER, 

NATURALISTS, 

CABINETS and" APPARATUS 

FOH tHTOHOLOQV, BIKDT £$88, AMD ALL 88ANCHC8 OF 
NATU8AL HISTORY 

SPECIAL S HOW-HOOM FOR CABlHETS. 

Call or atnd for dttttlltil Catalogue ISO pp ), Pott fret on 
^ applloatlon 

W.B.— For Bxoeltone* and Suporlorlty of Cablneti and 
Appnratu*. raforenoM ar* pernUttM to dlttlna:uUhad 
Patroni, HuMumi, CollagM, he. 

A LARGE STOC K OF INSE CTS AND BIRDS EGGS. 

Hirds, Mammal*, &c , Pniervtd and Mounted by FiratMtiaa, Workmen 
with true natural lurrounduiss All Uoolu and Publicationt on Naiuml 
H iitory auppbed 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 

Volvox, Syirogyra, Deimlda, Diatom*. Amoeba, Arsella, Acunoaphienum, 
Vortlcella, Sientor, Hydra, FloKularli, Stephanocero*, Melicerta, and many 
other Specimen, of Pond Life Price ,r per Tube, Pont Free Helix 
pomaiia, Asincu., Amphioxu.., Rana, Anodon &c , for Dieiection purpoM. 

THOMAS BOLTON. 

as BALSALL HEATH ROAD, BIRMINGHAM. 

mXrine biological associatio^n 

OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 
The following animala can always be supplied, either living 
or preserved by the best methods — 

Syeon , Clava, Obelw, Serlularia , Actinia, Toalia, Caryophyllia, Aley 
onium , Hormlphora (preurved) , I.eiuoplana , Lineui, Amphiporu. , Neraii. 
Aphrodite, Arenicola, Unica, Terebella , Lepa., Balanu.V f.alnmarua 
Ugia My.ia. Nehalia, Carclnu. , Patella, Buccinum, Eledone, Peeteni, 
Bugula, Cri.Ia, Pedieelllna , Holothurla, A.teriat, Echinu. , AKidia, Salpa 
(preMtved), Sc> Ilium, Haia, Ac, &c 
For price, and more deuiled li.t. apply lo 

Biological Laboratory, Plymouth THE DIRECTOR 


MINERALS. 


FOR EDUCATIONAL 


" ■ In " 

All Pric 


.. List' Systematic Collection, carefully 

' Ihe Complete Mineral Caialogue, i8d pp , 40 Illustration., Name, 
Composition, end form of all known Minerals, with valuable Li&t. and 
Tables Po»t paid, paper, i» . cloth, j| , calf interleaved, 41 
SPECIMENS PORCHaSKD S.iinples and Correspondence solicited 

DR A, K. FOOTE, paa UHa 

1317 ARCH STHEH, PHIUDEIPHIA, PA, U S A P O fj | F 

ESTADLISHBI) l8?6 ■ ■ ■■ 


MINERALOGY. 

Mk HENSON ha. now some line Crystal, of Haddon Tourmalines, 
shaded Cireen and Red, beaulihilly CrynilliMd Orpiment, Native Sulphur, 
Runle in guaru^Oiaptau, Red and Yellow Wulfemtcs, niso Sipylite, 

ROCK CRYSTAL UALI.S BI OW PIPE CASES AND 
APPARATl'S 

CalltUtahs for Pros fti tots Lessons given 

SAMUEL 97 REGENT ITREET, LONDON, W. 

AMABLISHKD 1640 

GOLtiSOTIOllS OP 

MINERALS. ROCKS, FOSSILS, 

AND mAoROSOOPIO 8 UDIS 

GEOLOGY & PHYSIOGRAPHY, 

As set forth im tho Seienee and Art birectory 
13 Rock-forming Mlrtrabnnd to Coihmon Rock., in Box, .ixe of £ r, d 
8peclaMat.afao«t 3 in-by n hi. .. ... .. 110 

eo SpechMiu to BliistnueCoal Mining, In Box ~ ._ e i. o 

to „ „ Metalliferous Mining ..11 

VBSCR tPTTrs CIRCULAR, POST PRSS 

THOMAS D.^ RUSSELL. Mineralogist, 

, tD Newgate street, London, e.o. 


la GUINEA NORWAY CRUISES 

FROM NEWCASTLE ON TYNE-FORTNIGHTLV 
••MIDNIGHT SUN," 3178 Toni, 3500 HP 
meet YACHTING STEAMER afloat. NO UPPER BERTHS 
Saillngf ‘—July 9, >3 , and Auguet 6, ao 
Sfetta! Cmlees, September yd and ijtk 
Fare, from la Guineas, including first-clau table 


ORIENT COMPANY’S PLEASURE CRUISES, 

By their Steamship LUSITANIA (3912 tons regiiter), 

For COPENHAGEN, WISBY, STOCKHOLM, ST PETFRSBURG, 
BALTIC CANAL, &c.. 

Leaving LONDON ryih August, returning 14th September 
For SICILY, CONSTANTINOPLE, the CRIMEA, GREECE, 
MALTA, ALt.lERS, Kc , 

leaving LONDON 20th September, returning Sih November 
String Band, Electric Light, High l.bm Cui.ine 
M / r GREEN and CO 1 Head Ofliee., 

Manager. |aNDKRSON, ANDERSON, and CO / F.nchurch Avenue 
F nr pomage apply to the latter Firm, at 5 Fenchiirch Avenue. I ondon, 
E C . or to theWeet End Branch Office, j6 Cock.pur Street, S W 


COSSOR 


supplied to J \ 


9 Osmium - Iridium 



ACTUAL MAKER, 

07 FARRINODON 
ROAD, E.C. 

■BIICDRY PUMPS 

EXPERIMENTAL AND SCIENTIFIC GLASS BLOWINO 


TO SCIENCE LECTURERS. 

HUGHES’ MOTO-PHOTOSGOPE FOR LIYIRG PICTURES- 

THE MOST PERFECT 

Mo Shuttbr, therefore no Flickering Superb Mechani.m 
Ttu Mete Phete Camera for taking Mr Pietnrt, lllnotralid Lisls. td. 
SeeMr Huohb»‘ PATENT COMBINATION OPTICAL LANTERN 
Sc Miniature Triple Lentem constructed for B J Malckn, Esq .great 
tucceaa. New Oxybydrogen Microecope Science Lantern, for Claw 
Demonstration Mngnifleent Retullt Doewrn Triple, Ptite Medal, 

HlghestAward B„n,vt..d i>-'...~.>—i- t-."!....!— rv- ir o 

TAN GoiNNaas, 

Science Lantern. 

Portrait Combination fr 

L^ureSet. Noveltiei 

Outfits in the World Grandly lllnstraled Catalogue, over 180 choice En- 
6d , Po.tege, yi List of 300 Lecture belSj__Scienco__SubJ_ec 


Supplied to the Royal Polytechnic Inslilulien, Dr H Gxat- 
Madame Adxliha Patti, &c , flic Patent Pamphengos 
s The Universal Lantern 4 inch Condensers 4 wicl Lamp, 




ESTABLISHED 1831 

BIRKBECK BANK. 

Southampton Buildings, Chancery Lane, London 
TWOjANI>A-HALF perCENT INTEREST allowadonDEPOSITS, 

^O per CENT on CURRENT ACCOUNTS, on the Minimum 
monlblybalani.es, when not drawn below £iao 
STOCKS end SHARKS purchased and sold 

The BIRKBECK ALMANACK, with full pariiculeis. postfree 

FRANCIS RAVENSCROFT, Meneger 

PHYSIOGRAPHY and OEOlrbOY. 

COLLECTIONS & MICROSCOPIC SLIDES 

As advised by Science and Art Directory, arranged by 

JAMES R. GREGORY & CO., 

Btlnaralofflats, AM., 

To Science and Art Department, British, Indian and Colonial 
Museums, &c. 

a aHMi 

ONBia 

- «. amt Co 

Roct S/ectmtni and Microstopu Section'. 

NEW AND VALUABLE MINERAL SPECIMENS CONSTANTLY 
ARRIVING. 

Sfortfl d Omoes. 1 Kalso PlaeMn KBMHIfOTON. V 

New CATAtoovsn AHt> LieTi F«ax 
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NATUEAL SCIENCE. 

CmUtit! for JUNE 1898 — 


EPPS’S OOOOAINE 

OOOOA-mB BXTBAOT. 


NOTES AND COMMENTS -The Muwura of Ptacucal O.eoloey— Mr 
Herl«rt Spencer on Polar Bodim » Po«cript-A Omlicd Suu.d (..ih 
Plale XI )-ChoeM to Ordcr-Fi»hy W«ter~b.mJl,nB the Hcrrmn 
Pond ’-The Drift of the Channel -The Protection of Bird^-A New 
Hyhrid Oroure— Momniair of Norwar — Notea on Norwegian t.eoloirv 
— Reoent Worli on the Foraminlfera— Flowcra and Inaecli,- Poly 
embryony In Seed-plaota— Vaccinaiion in Japan— The Moio-"’ 
Auatrollan Snipe 

L MWRAPHI^CAL COMMEMORATION VESPUCCI, DtSCH 
)LOOV 


ON THE MIGRATION OF THE RK.HT WIIAI h 

mji/icrfKi) (with Plate XII and levt llliialrationi By Thi.m 
S ouTHWKLi, F 2 S , M B O U 

REVIEWS OF GROOM S’ ELEMENT aR\ BOTANV, HAILE\ 
“LESSONS WITH PLANTS, "THE AMERItAN BUREAU 
OF ETHNOLOGY," 

obituaries of H LEWIS, FRIDOlIN VON SANDBFRCFR, 
JULES MARCOU, and oiherr 

NEWS, CORRESPONDENCE, and INDEX TO VOlUME Ml 


The choicest roasted mbs (broken up beans) of the natural 
Cocoa on being subjected to ixiwerful hydraulic pressure, give 
forth their excess of oil, leaving for use a hnely-Havoured powder 
— “Cocoaine,”a product which, when prepared with boiling 
water, has the consistence of tea, of which it is now, with many 
tieneficially taking the place Its active principle being a gentle 
nerve stimulant, supplies the needed energy without unduly excit- 
ing the sysleio Sold only in labelled Tins If unable to obtain 
It of your tradesman, a Tin will be sent [Xist free for 9 stamps — 
Jambs Epps and Co , Ltd , Homoeopathic Chemists, I-ondon 

HOLLOWAY’S OINTMENT 

CURES 

Gout, Rheumatism, Lumbagfo, Sciatica, Cuts, 
Bruises, Sprains, &c. 

INVALUABLE FOR ALL SKIN DISEASES 


/■nr, One b/n/Zo/j AV/ 

London T M DENT CO , 29 A 30 Itcdford Strcei, W C 


Holloway's OfotineDt and Pills my be obtained of 
all Medicine Vendors, 



“OPTIMUS ” INDUCTION COILS 

(Best London made) 

FOR RONTOEN X-RAY PHOTOGRAPHY. 

Inch Spark 2 3 4 5 6 10 12 

Trice £8 £10 £12 £14 £16 £28 £88 

Larger Coils to Order. 

VACUUM FOCUS TUBES. ouBmo 26 /- 

ACGUMULATORS AND PRIMARY BATTERIES. 


PERKEN, SON & BAYMENT, VSSS: LONDON. 
LARGE MODEL ILLUSTRATING HERTZIAN WAVE MOTION. 

As designed by Prof. SILYANUS P. THOMPSON. 

Beautifully illustrating the propagation of the Wave, the progress of which may be 
watched, from the Oscillator until It reaches the Resonator and causes a 
responsive vibration 

Apparatus for Hertz Experiments. Radiator and Coherer to Illustrate iVIRELESS 
TELEGRAPHY. Syntonic Leyden Jars with Air-gap Tuning Slide, &c. 


(BY APPOINTMENT TO THE ROYAL INSTITUTION OF GREAT BRITAIN), 

OOVBRMMBNT CONTRACTORS, *0., 

56 CHARING CROSS ROAD, LONDON, W.C. 

notice— A dvtrhumtnts and butineu Utters for Nature should be addressed to the Publishers; Editorial 
communications to tk* Editor. The UUgrapktc address of Nature is ” Phusis,” London. 


SUBSCRIPTIONS TO < 


Yearly . . 

Half-yearly 
Quarterly 
To ALL PLACBS ASROAD I— 
Yearly . 

Half-yearly 
(Quarterly . 

Cheques 


NATURE." 

^ i 


1 : 


CHARGES FOR ADVERTISEMENTS. 


. Q fS 


*Tfaree Linei in Column 
Per Line after . . . 

One Eighth Page, or (Quarter Column , 
Quarter Page, or Half a (^lumn 
Half a Page, or a Column 
Whole Page . 

•TIm Snt Ua* Iwtng In hMvy typ« h ctumd Ck u 




and Moniy Ordtrs payable to MACMILLAN 4 * CO., Limited. 


MACMILLAN and CO-. LIMITED, ST. 'MARTIN'S STREET, LONDON, W.C. 
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w»o^£«% PHILIP HARRIS 

chemical and physical apparatus JV 

o m. am. ^isr^m ox x. 

PORTABLE IttLEKfiMES. • 

JKCOMOlIiCAL. I 

POWERFUL. I 


& OO.f Ltd., 

.KERS, BIRMINGHAM. 

snjo-xiwrjEs s. 

^ I Suitable forall classes 
1 ot Bdricultural 
f Vlorb. 


Oott ot Working; 

♦lALF.PeNNY fijr, Moroo APPLICATION. 

0RO8SLEY BROS., Ltd., OPENSHAW, MANCHESTER. 

X-RAY APPARATUS.' MIOROSCOPES. 

WATSOMt “ HBAVY AUCBABOB " IHDUCTIOH COILS «« of the Now R,adv No* R.aov 

Sout poMibie quelity, u)d of »««««(“> co":<'>‘;a><>'’-'h'LS2 NEW EDITION OF CATALOGUE No 2 

fitted with Watmi.’. Fetent “VML" INTACT BRBAKBR cuni.ining perlicuiBn of mote than 

wri!i"n*?*ih«i It*’ cw *2? fltt.S'“"»ny1Jialfe ^of »■> UlhFKKENT MICROSCOPKS, 

Induct^ Coil suitabU for every CIabb of Work Accesacries of every description, many 

Thfi ROCHBPORT INDUCTION COIL-Watmn and Sona .« Agent. t^***'®*" 

for tbi. New C.«l, And it. working may be Men at their London fottjrct on •ffllcatim 

VACUUM TUBES, FLUORESCENT SCREENS, BATTERIES, MICROSCOPIC OBJECTS. 

and everything of the laieit design for A NEW EDITION of Watson’s Catai ogub No y, a Clauifi.d Ll.i> 

X-ray work . repreHemmg a Stock of ,0,000 Object., snil bo ready shortly 

SPECIAL OUTFITS FOR THE HOSPITAL, ARMV-HELD »> a T^e* . n. a 

PURPOSES, and PRACTITIONERS PHOTOCRAPHIG APPARATUS. 

Full particulars are cdnuired in Catai ogub No 7 NEW HAND CAMERA. /At PRAM, 

rttt/ni <m afRtu^tUH /•a rlicuta rt on affhontion, 

W. WATSON ft SONS, 313 High Holbom, London, W.C. 

{EsMhshed \V>yi ) T7„.„rMu^cr'6 FORRE.ST ROAD, EDINBURGH. 

URANCHES^^g SWANSTON STREET, MELBOURNE, AUSTRALIA 

THE NEW StIGMAtIC LENS. 

SERIES II. F70. 

Bzex'x'xsK Dzimxcma- .a.sxx> -wo3R.Mc.ivxjL»r»xacxa». 

Is the befit All-round Lens for either Professions! or Amateur use. 

Each leps will give perlect definition with )utl aperture to the extreme corners of the plate 
it U' sold to cover , with smaller stopa it will cover at least two uses leiger, giving perfect sharp* 
ness all over the plate, and thus becoming a wide angle lens of the highest excellence. Either 




ness all over the plate, and thus becoming a wide angle lens of the highest excellence. E^er 
combination may be used si^rately, giving foci of about il and a timet the length of that of 
the lens when used intact. The advantage of thus being able to choose the best point of view, 
irrespective of distance, will be at once apparent to the artistic worker. 

EQUIVALENT TO POUU LENSES AT THE PRIOB OF ONE. 

Eleven Suet are now trendy from 3l to l8 Inches eq. fociu. 

e OF HIOH-CLASS CAUFRAS AND UliMS, POST fRFi. 

DALLMlilfER, Ltd,, M mm STlliET. OITOMi SMT, LOMDOII. f, 

y Kichasd Cuav and Son., I imitss, M 7 A > Ntad Sif«»t Hill, Qumii VIcierls EItmi. in Ihc Cky rf Loo^ and pabUsbed by MacuiujuI 
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BRITISH ASSOCIATION FOR THE 
ADVANCEMENT OP SCIENCE, 

BURUNGTON HOUSE, LONDON, W 
Tilt NEXT ANNUAL MEETING of ttw ASSOCIATION wlU 
b# b.Id at BRISTOL, commanelng on WEDNESDAY, SEPTEMBER 

PaumsNT-EuiCT : 

Sir william CROOKES, F R S , V P C S 
Notice of Paper* ptopoaad to be road ahouM ba »anl to Ibe OlSca, 
Burlineton House, before AuouaT i 

ba obtained from kba Looal 


ENGINEERING AND CHEMISTRY 

CITY AND GUILDS OF LONDON 
INSTITUTE. 

Tba Courses of Instruction at tba Instituu’a Ccntrai. Technical 
C oLLECB (Eafalbitlon Road) are for Studenu not under i6 year* of ago , 
those at the Institute s Technical College, Finsbury, are of an Inter 
mediate Grade for Students not under yeus of age The Entrance 
Exarainations to both Colluas are’held in September, and the Sessions 
commence in Omober Particulars of the Entrance Examinations, Scbolar- 
ahips. Fees, and Courses of Study, may bo obtained from the reyiective 
Colleges, or from the Head Omce of the Institute, Gresham College, 
Basinghall Street, EC 

OITT ABO aOIUM OBMTRAl TBOBMIOAL OOLLEGE 

(Exhiditiok Road, SW) 


A College for higher Technmal Ini 

' '■■vil, Mechaiiir- 

and Teacher 


for Students not under «6 pre 

b«ome Civil, MMbaiiical o^ Electrical Engineers, Chemical ant 
‘ ‘ I full Associateship Course, 


iJej per 

CMland Mttknnkal EHeinttrint W C Unuin, F R S , M Inst C E 

Ck^Ury {H^|Akmsyrono, PhD.LUD, 

mtut MmthiHMtict O Heneici, Ph D , LL.D , F R S 
OITT AND aOILOE TBOBHIOAL OOLLBGB, FIHEBOBT, 
(Leonard Street, City Road, EC) 

Provides Courses of Intermediate Instructiim for Day Studenu not under 
MFtaraerage, preparing to enter Engineering and Chemical loduaniet 
rees, ,£15 pet Session Professors — 

PhytUt »ndEUcirual EnginttriHg S P Thokpson, D Sc , F R S 

"‘'I M A,, B Sc , M I M E 

Chtmatry „ , , R Meldola, F R S , F I C 

JOHN WATNEY, Hon Secretary 
City and Guilds of London Institute, 

Gresham College, Basinghall Street, E C 

THE DAVY FARADAY~r 1 ^EARCH 
LABORATORY OF THE ROYAL 
INSTITUTION. 

The Right Hon LORD RAYLEIGH, M A , D.C L,, 
LL.D , F R S 

Professor DEWAR, M.A , LL.D , F R.S 

SUrBRINTBNnENT OF THE LaDOEATORV 

Dr ALEXANDER SCOTT, M A , D Sc. 

Thb Laboratory, foundad by Dr Ludwig Mond, F R S , as a Memorial 
of Davy and Faraday for tba purpose of promoting original research in 
Pure and Physical Chemislry, will be open during the following Terma — 
Mickutlmmt Term —Monday, October 3, to Saturday, DMimber 17 
Lent Term —Monday, January g, to Saturday, March 05 Baiter Term — 
Monday, April 17, to Saturday, July eg. 

Under the Deed of T^t, workers in the Imboretory ere entitled, free of 
charge, to Gas, Electricity end Water, ei far aa available, and, at the 
ditcretloa of the DlrecMri, to the nte of appatatua belonging to the 
Labota ^ , togathtt with euch nutarlafar and chemicale aa aiay be 

^tiallScation, and pr^otu axparienca in’o^nal 


UNIVERSITY COLLEGE OF NORTH 
WALES (BANGOR). 

‘SESSION 1898-99 will opea on TUESDAY, OCTOBER 4. 
DEPARTMENTS of PHYSICS, CHEMISTRY, and BIOLOGY 
Ceav, M.A , LUD , F.R.S. 


PHYSICS.. 

CHEMISTRY 


DemonattatorS, T C. 

BajluEiM A,B Sc.,andB TaVLoa Jones, D 
Prof J jrDoBa - ” * 


All paraooa desiring 
aciantiSo training, qti 
raaaarch along nHth a 


Candidalei muat apply for admisilon during tha <x 


Fonna of Applicadda CM be bed (torn the AaeisTANT Secmtaev, 
Royal InatUntiM, Albagsarla Siraat, W 

BATTERSEA POLYTECHNIC, S.W. 


- ... , M A . D.Sc. 

Aiaisiftat Lectum and Dwioiutratorp F. If arsdek, 
, M Sceg PheD (Heidclfaerg). 

{ Botany-Prof R W Pkillim, MeA , B Sc. 

AMlRtant Lecturer and Demonstrator, J 

Zoology-Pi^PHiLiR^* White, M.B , F R.S E 
The Classes and Laboratory Courses of thu College are arranged to suit 
the requirements of Students of Practical Science, as well as of Siudenu 
pre|>arlng for University and other Examinations The Lectures in Chem 
utry. Physics, Botany, and Zoology, are recognised by the Universities of 
Edinburgh uid Glasgow as qua^ying for the Medical Degrees of thoM 
Universities. One Amnut Mtdtcut may be taken at this College 
The extensive Laboratories (Physical, Cheniital, and HiologicaJ) are fully 

equipped for Study and Research, and in the Ph^icat Department special 

provision has been mode for the Teaching of Electrical Engmeenng A 
diieciai Course bos been arranged in this subject 
InclusWeTuitionFee, ^11 ij 

LABORAIORV FEES (per Term) 
on the scale of /t u for six hours a week, in each Department. 

A considerable number of Scholarships and Exhibitions are open for com 
petition at the beginning of each Session, and several are awarded at the 


close of each^Sesston on the 


Scienci 


Arts Courses, apply for Prospectus 
J E LLOYD, M A 


BALLIOL COLLEGE, CHRIST 
CHURCH, AND TRINITY COLLEGE, 
OXFORD. 

NATURAL SCIENCE SCHOLARSHIPS AND EXHIBITIONS 
A Combined Examinetion for Natural Science Scholarships and Exhibf 
tions will lie held by the above Colleges, beginning on TUESDAY, 
NOVEMBER is, i>g8 

Three Scholarships and Two Exhibitions will be offered, the Scholarships 
bemg worth ,£80 a ^ar ^ ^ 

by appliualion to 


d Biology, 


A VERNON HARCOURT. 


Christ Church, Oxford 

EDINBURGH SCHOOL ^F ImODERN 
LANGUAGES, 1898. 

A SUMMER MEETING will be held at Outlook Tower, Univerbily 
Hall, frum August 1 to ar Lectures on French and Lngiisb Languages 
and Literature, bocia! Science, Geography, Hi«tory, &c 

tuU particulars on application to the becretary, T R Mamk 

UNIVERSITY OF ST. ANDREWS. 

CHAIRS Ot MATERIA MKDICA AND PATHOLOGY 
In accordance with the terras of Ordinanoe No 47,81 Andrews No 6, of 
the Commissioners under the Umvemiies (bcoilaitii) Act, i88g, the Unlver 
Sity Court will appoiut PROKEsSORS of MATERIA MEDICA and 
PATHOIOGV, who shall conduct Claises at Dundee qualifying lor 
graduation in Medicine, the Appointments to dale from October i, >8«, 
Applications, accompanied by thirty copies of testimonials, to be lodged, 
bv August 31 next, with Mk Stuart Grace, Secretary of the Umvertli) 
Court, from whom further information may be obtained 
" Andrews, June tSgS 


It ones to thg- SaoavrAkv, 


ROYAL AGRICULTURAL COLLEGE, 
CIRENCESTER. 

IN COLLEGE RhiSIDENT PROFESSORSHIP OF MATHEMATICS 
AND PHYSICS 

lied by the Governing Body for the above, to be sent 


inffi 


ns in College Paniculon 




TECHNICAL COLLEGE, 
HUDDERSFIELD. 

The following Vacancies occur DEMONSTRATOR of PHYSICS, 
£100 per annum , ASSISTANT LECTTURER in ENGLISH and LATIN, 
£73 per Mnum. 

Ai^ications to be tent in to the Peihcifal not later than July it State- 
menta of duties end further particulan may baobtninad on appilgEtloo, 

THOS. THORP, Secietery 


GUY’S HOSPITAL MEDICAL SCHOOL. 

Applications are invited for the post of LECTURER on BIOLOGY, and 
should ba addt es aed to the Teemueee, Guy’i Hoepital, S E., on or before 
S«urdaF.Jnlye*sl9« ye 



CITY OP BIRMINGHAM 

MUNICIPAL TECHNICAL SCHOOL. 

The Corparniion rcauin the Mnicu of o HEAD TEACHER of the 
EnciiMoriag aod Worluhop CUuhci of llw School. Salvy, £300 per 

Full particular* of the po*t and form of mpUcalion will be forwarded on 
rccelpl of a atamptd addteaaad foolscap envelope. 

GEO. MELLOR, Secretary 

OOces of the School, Siitfbik Street, 

July 5. iM 

CITY OF BIRMINGHAM 

MUNICIPAL TECHNICAL SCHOOL. 

n* Comratloo remilr* tha servlcai fat September next of an 
ASSISTANT MASTSAfer tha Day SehOol. Salary, £,i, 

FUa ptrticblar* and fot» of op pl ka t loo wUIsba forwardad on recalBC 
of a siarnped addiesaad MUoap envalopa. The last dale for lendiag in 
appUcatlotu I* the syd last MELLOR, Secretary 


Now Ready, Ninth Edition, much Enlarged, Bvo, 91 

VALENTIN’S PRACTICAL^ 

CHEMISTRY, QUALITATIVE AND QUANTITATIVE 
ANALYSIS Ediltdby Dr. W R HODGKINSON, Profemor of 
Cbeiniatry and Pkyelci In the Royal Military Academy and Artillery 
College, Woolwich 

London J & A CHURCHILL, 7 Great Marlborough Street 

Sale Buetton. 

TUESDAY, JULY to. 

The Ubrary of Work* on Natmal Kutoey and otbar iabiaau Alao the 
Shell*. Cond*, Minerals, togather with teeeral weU nuule RoMwood 
and Mapimood CaUaen and Showca»e*, the moperty of the 1 ^ Mi*a 
BAKgt.towbkhlaaddaddmBlrdihln* and and i^peeaot Bird*, 

&c , flroia Iha CoUaction of the late Mr. John CALvgaT 

MR. J. C. STfeVENS wiU Sell the above 

On view the Day prior, 10 till *, and Morning of Sale, and Catalogue* had. 
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MARION’S 

INSTANTANEOUS 

PLATES, 

Specially suitable for 

X-RAY PHOTOGRAPHY. 

MARIONA^ PAPER, 

MATT SURFACE, GLOSSY SURFACE, 
AND GROS GRAIN SURFACE 


MARION’S 
BROMIDE PAPERS 

Oiring Platinum Tones. 

FULL PARTICULARS FREE ON APPLICATION 
m ILLUSTRATED CATALOGUE NEARLY READY, 
I/- POST FREE. 

22 & 23 SOHO SQUARE, LONDON, W. 


HYDEO GEAPHICAL 
SUEYEYINQ. 

A Description of the Means and Methods 
employed in Constructing Marine Charts. 

By Rear-Admiral Sir WILLIAM J. L. WHARTON, K.C.6., 

H]rdroffr«ph«r to tho Admiralty 

A New Edition, Revised throughout With Diagrams and 
Illustrations. Demy 8vo, 18s. 
jvoiv /is/iny 

JOHN MURRAY, ALBEMARLE STREET 

Aa^ALLENKAMP & CO., 

19 A 21 SUN STREET, FINSBURY SQUARE, 
LONDON, E C. 

CHEMICAL AND BACTERIOLOGICAL APPARATUS OF 
EYERY DESCRIPTION. 

JENA GLASS BEAKERS AND FLASKS AT 
REDUCED PRICES. 

STANDARDIZED BURETTES AND OTHER 
GRADUATED INSTRUMENTS. 
LABO RATORY FURN ISHERS 
URGE STOCK FOR SUPPLY WHOLESALE ift EXPORT. 


ROSS, Ltd., 

MANUFACTURING OPTICIANS. 

COMPLETE NEW CATALOGUE 

now Ready. Will be sent to any port of the 
world on application. 

SECTION I. 

CoBtalaa full Particulars and PricM •< 

Rom’ Photographic Lenaea and Shuttera. 
Rosa’ Field, Studio, and Proceaa Cameras. 
Robs’ New Hand Cameras. 

Rots' Photographic Apparatus of every kind. 
Robb’ Science, Projection and Enlarging 
Lanterns 

SECTION II. 

Contain, lull Particular, and PricM of 
Robb* MlcrOBcopeB and ObjectiveB 
Rosa’ Sporting and Naval Telescopes 
Rosa’ Field, Marine, and Opera Olaaaes. 
Robs’ Barometers, Thermometers, Ac. 

Ross’ Spectacles and Eyeglaasea, Stc , ftc. 

ROSS, Ltd., Opticians, 

til NEW BOND STREET, LONDON, W. 

(COKN.K or Hruok Strpki), 

And 31 C00K8PUR STREET, CHARING CROSS, S.W. 
MANUFAOTORY-OI.APHAM OOMMOR. 

LsfABLIsHtD 1830 


J 


CROMPTON & CO., Limited, 

ELECTRICAL ENGINEERS. 

Laboratory { KEuJJJi'f ) LONDON, W. 

POTENTIOMETERS, GATvANOMETERS, &c. 

STANDARD (MANGAWN) RESISTANCES, BRIDGES, BOXES. 

PATENT COMPENSATED STANDARD OHMS. 

SPECIAL APPABATUSluilf TOTpECIFICATION, 

DIRECT and ALTERNATING CURRENT SETS for 
EXPERIMENTAL PURPOSES. 


HIBBERT’S 

ONE VOLT STANDARDS. 



MO TBHPBRATUBB aKBOR. 
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WATKINS ft DONCASTER, 

1IJLTURA1.IITB, 

AND MANUFACTURBflS OF 

OABINET8 AND APPARATUS 

fOR itnoMOLoef, tisos’ Eoea, and all BKANCHca or 

NATURAL HitTORY 

SPECIAL S HOW-ROOM FOR CABINETS. 

Call or tmd for RitalM Otttaloiuo 180 i>p ), Pott frto on 
applloatlon 

N.B.— Fop BxeolUnee and Supoploplty of CabinoU and 
Apparatuf. rofbronoM ar« popinlttM to dKtlnrulthod 

Patron*. Nutoum*. Colleg a*. ite. 

A LARGE STOCK OF INSE C TS AN D BIRDS EGOS. 

Birds, Mammals, Ac., Pmervtd and Mounted liy Fint clnu Workmen 
with true natural eurroundinn All Books and Puhlicatlone on Natural 
Hletory s up plied 

36 STRAND. LONDON, W.C. 




ri ng Cro. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 

VoWox, ^irogyrfte Dftsmlds, DifttonUL AmoebA, ArctlU, ActlnoAph«rium, 
Vorticella, Stentot, Hydn, ^oKuUriA, mophAnoctros^ MetlcerUa and many 
other Sp«:imens of Po^ Life Price 1/ per Tube, Poet l>ree Helix 
pomatia» Astacui, Amphioxus, Rona, Anodon, &c , for Dissection purposes 

THOMAS BOLTON, 

__ as BALSALL HEATH ROA D. BIRM INGHA M 
MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 

THE LABORATORY, PLYMOUTH, 


I , Hocmiphora(preMrvcd) ; 1 


Apbo^Ua, Aninic^^ Lanloef 'Tere'beiia , Lepae, 'Waoue, Cat. , 

Ucla Myeie, Nehalla, Carcinua , Patella, Bucclnuin, Eledona, Pecteni, 
Bugnla, Criila, Pedicellina . Holotburia, Aeteriat, Eehinut , A^dia, Salpa 
(prcaemd), Sc^lium, Bala, ftc., ike 
For pricee and mer* detailed Hete apply to 

Blolotical Uboratory, Plymouth THE DIRECTOK 


ALBERT EDWARD JAMRACH 

(LaU CHARLES JAMRAOH), 

NATURALIST, 

i8o ST. GEORGS STREET EAST 

Implemeau sf Sa«*(a Warfare, Idoli, Sicred Meeki, Peruvian Pottery, 
N ecenklt China, Laaotiere. Ooini ^elU, and other Cerio, 

PHCENIX FIRE OFFICE, 

9 LOMBARD ST., E.O., and ft? CHARINQ CROSS. S.W. 

Established 1782 

MODERATE RATES. ABSOLUTE SECURITY 
ELEOTRIO LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 

SacaCTAUH-W. C. MACDONAU) and F B MACDONALD. 

v o—m» PAti evmm. ano, 0 0 0,000. 

xa GUINEA NORWAY CRUISES 

FROM NEWCASTLE ON TYNE-FORTNIGHTLY 
“MIDNIGHT SUN," 3178 Ton*, 3500 H.P 
rinctt YACkTiNti STEAMER afloat NO UPPER BERTHS 
Sallinte —July p, 13 ; and Auflutt 6, >0 
S/ttM Cm/m, Stpttmhtr yti and xttk 
Font tiRia le Guliiua, Including firetK:la»» i^>l* 

For lUnerary, Ac., anty to the PASSENGER AGENTTaLBION S S 
' CO (Ltilh Marcantll* Chambeki, Newca<llesin-Tyne 


OBIBNt COMPANTS PLEASURE CRUISES, 

By tbeir Stdanudiip LUSITANIA (3912 ton* leguter), 


. MALTA, ALGIERS, Ac,. 

Leaving LONDON eotb Saptaaiber, retumiag ftb Nov e mh e r. . 
String Band, EJactrlc Light, Hlgh.c]au Cuieii)*. 

.. IFORSENdDdOO > HatMOAoM, ' 

Maiugare t aNDERSON, ANDERSON, and CO / Fenehuroh Avena* 
Jlor pAM*g* *1^ to the latter Finn, at 3 Fenchurch Avenum LoiMeo. 
RRT , or ta ihaWeM End Branch OflkM, «« Cockapur Street, &W 


MINERALS, FOSSILS, ROCKS. 

COLLECTIONS OF THIN SLICES FOR PRACTICAL MICRO- 
, SOOFIC PBTROORAPHICAL STUDY 


*. Cl ! re.pectively, li ij 
(d) New Collection of properly mounted Thin Slicee of Rock-forming 
Hinerale, arranged according to H Roeenbutch, “Mlcroecopie Phy.lo- 
[raphy of Minerals," 3rd. ed., Stuttgart, 1897 

teo Thin Sectioni of 67 different Mineral, in elegant Casa If o o 


gart, rSpd 


Id Slice, 


Ph^ography ol 


;ock»," 3rd ed , 
■so Thin SI 




Collection of iso lE 

Price, in elegant Case, Ir 10 o in _ 

THE NEW CATALOGUE OF MINERALS METEORITES, St , 
has just been pubUihed, and will be sent, Post free, on application, 

Dr. F. KRANTZ, 

BONN ON-THE RHINE, RHENISH MINERAL OFFICE. 

ESTABLISHED 1833 

(Represented by Messn. Harrington Bros , Ohrer’s Yard, 
53A City Road, London, E.C , and C ork, I reland .) _ 


MINERALOGY. 


» in Quaru 


... Pioptafta j 

Rowlandite, and Thorite 

ROCK CRYSTAL HAMeS HI OW PIPE CASKS AND 
APPARATUS 

ColhcHom for Prospoctorso Lossons givon 

SAMUEL HENm WTECEHT STREET, LONDON, W. 

ESTABLISHED i8«o. 

MrNERALS.:,"^.. 

New end Rare Specimens, constantly received bom all parts of the world, 
described in “ New Arrival Li. I ' Sysiemalic Collectiuns carefully 
prepared All Price lasts Free 

“Ihe Complete Mineral Catalogue, >86 pp., 40 innetraiions. Name, 
Cumposiuon, and form of all known Minerals, with valuable Lisli andf 
Tables Pott paid, paper, u . cloth, ss , calf interleaved, *t 
SPECIMENS PURCHASED, ^mples and Correspondence solicited. 

DB. A. E. FOOTE, 

1317 ARCH STRUT, PHUAKIPNIA. Pc, U JJI 

EsTAm-isHaD 1876 


FOOTE 


OOLLBOTIOHB OF 


MINERALS, ROOKS, FOSSILS, 

AND MIOROOOOPIO aUDRS 


0 ILLUeTRATg 


GEOLOGY & PHYSIOGRAPHY, 

At $*t forth i» tht Sennet and Art LHrpctpty. 

13 Rock-fomlng Minerals and eo Common Rocks, In Boa, aiae of L t, d 


> illustrate Coal Mining, in Boa — ... ». e 13 o 
m Metalliferou. Mii^ „ ... .. 1 i o 

DESCRt PTIVE CtRCVLAE, POST EXMM. 

THOMAS D. RUSSELL. MlnerAloftiftk, 

78 NEWGATC STHgCT. UQWTOH, E.C. 


PHYUOOBJUliiy aiaA OMOXsOOT. 

COLLECTIONS & MlCaOgfiOPIO SLIDES 

As Rdyiicd by Sditteff'uil Art' DLrdetory, dnange 4 by 

JAMES R. GREGORY dc CO.p 

Klannslottetff. dbOw. 

To Science and Art Department, Brtddt, IndkA alld Colonial 
Mngeami, Sec. 

vovwvrma ana and nUKJZOtlB 

Aftntmi S/ttNmm for Mutmmt, and CotUaert, mnd ait farjmn. 
Etch Sficimtnt emd Af/ernt^ Jrgtow U, Xitht- and Uir^lfUt 

NEW ANOiyALUA«I>B'M^|«^l^»>8EUt>V8 CONSTMNTLV 

StohaiOaMfi i Kdlao nM*.'KBllBUMITOK7 «. 

‘ Nkw tCATXaOougk Aki> Lut* FNaa. ''' 
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W. G. PYE, 

Solentiflo Instrument Maker, 

30 ST ANDREWS STREET, 

CAMBRIDGE. 


THt THORHTOW-PICKARD MAIWFACTHR IHC CO Ltd.. ALTRIU CHMI , 

_TO SCIENCE LECTURERS. 

HD 6 HES’ MOTO-PHOTOSCOPE FOR LIVING PICTURES. tiALVAHoi*BTER.£ 3 _ 

„ IHK MOST PERFECT 

Shutte., therefore no Fiiclcering Superb Mechealim 

C*'^ra (or taknjrtk, Ptciurt, tlUltraUd Littt, td 

See Mr Hoome.' patent COMBINATION OPTICAL LANTERN, 

*c UinlEiure Triple Lentern con.irucied for B J Malden, E.q , (reel 
»uec«M New Oeyhydrogen MicroKope Science Lentecn. for Clew I 
DeiMOilredon. MeznlKcenl Reiulu Docwre Triple. Priie Medel, 

HI(hM Awtrd Supplied to the Royel Polytechnic In.iituiion, Dr H. Obat- 
TAH GuiHNEii, Medeme Adelina Patti, &e , &c Peteni Peni^engot 
Science LEnteraiL The Univei.el Leniern ^ inch Candeiueri, 4 wlcn^iinp, , 

Portreil Combinetlon front Lenwi, i8f 6 J , Mervelloiu velue Science 

C^ar« 8«tt. NovstiUfk The Lentern Keleldoecope Cheapest Lantern ' 

Outfits in the World. Grandl) Illustrated Catalogue, over 180 choice En I 
gravings. 6/ , Postafe, jrf List of 300 L«:ture Sets, Science SuUects. 

VIowa, Ac, We, Postage, td Pamphlets Free -W C HUGHES, 

Shbcialist, Brewster House, 8s Mortimer Road, Kingsland, N 

COSSl 

ACTUAL MAKER, 

07 FARRINQDON 
ROAD, E.C. 

MBHCURT PUMP S 

BXPBBIMC NTA L and aOICWTIPIO GLASS • BLOWINa 

OPTICAL & SCIENTIFIC INSTRUMENtS. 

Spectromten, Specito<copei, Goniometer., CAtbetomeCeri, Optical 
Senchei, sc , &c Instrument, for ipecial purpose, constructed to Clients 
own design. Pnco l.tst on opfUcation 

W. WILSON (formerly Foreman at Messrs. Elliott Bros ), 

56 Crogaland Road, Chalk Farm, London, N.W 
Contractor to H M Government 


Appantas MpselaUp adapted for 
Taaeblng Purposes at Moderate 
Prices. 

PRICE LISTS FREE ON 


APPLICATION 


® Osmium • Iridium i 



ESTABLISHED iBji 

BIRKBECK BANK. 

Southampton Bultdinn, Chancery Lane, London 
TWO-AND-A-HaLf perCENT INTEREST allowed onDEPOSlTS, 

"^'JvO^S^CENT on CURRENT ACCOUNTS, on the Minimum 
monthly balaocm, when not drawn below Zioo 
STOCKS and SHARES pnrchaMd aiHTMld 

Tha BIRKBECK almanack, with full particular., nastfcta. 
FR ANCIS RAV^SCROFT, Manager 

THE MOST NUTRITIOUS 

E P P S’S 

QRATEFUU-COMFORTINQ. 

COCOA 

BREAKFAST AND SUPPER. 


HOLLOWAY'S PILLS 

CURE 

Biliousness, Sick Headache, Indlgrestion, and 
all Internal Complaints. 

CAN BE TAKEN BY THE MOST DELICATE. 

Hollowajf’s Pills and OintmeDt may be obtained of 
ail Medlcloe VeDdore- 


‘OPTIMUS " INDUCTION COILS 

(Beit London made) 

FOR rOntben X-ray photography. 

Il I"chS|^rk ^2 

Larger Cotls to OrJcr. 

Sum FOCUS TUBES. GUARMITafi. 25/- 

AGCUMULAT0R8 AND PRIMARY BATTERIES. 

PEBKEN, SON & BAYHEHTs VSSS: LONDBH. 

NOTICE. — AdvtrHttmtnU and busimis Utters for Nature shoutd be addressed to the Publtsktrsj Editorial 
communieotioHs to the Editor. The telegraphic address of Nature is “Phusis,” London. 
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HWf-y«irty 

Quartedy 

^ ALL PLACU 4**0^ =— 

Yaady 

HalFy«urly 

t <W*rtSi1y i 


NATURE.” 

£ > 


CHARGES FOR ADVERTISEMENTS. 

£ t d. 

'Three Lmea in Column o a 6 

Pet Line after .009 

One Eighth Page, or Quarter Cotumn . o 18 6 
Qwrter Page, or Half a Column ... 115 o 

Half a Page, or a Column I $ ° 

Whole Page 660 

•The firet line beiiif in heavy type b charted for u Two Une 


Chtpui and Mon^ Orders dardbk 'tb MACMILLAN CO., Limited, 
MACMILLAN AND CO., LlMltBD, ST. MARTIN'S S 


3 STREET, LONDON, W.C. 


0 


Supplied for Scien 
tlfic Bxpedltlona 
or Special Inveati 



THE NEW PATENT SPHYGMOMETER 


CaUIoguei and 
Bitlmatea free od 
appUeatlon. 


NEWMAN & GUARDIA, Ltd., 

BO ft 02 Bhaftasbttry Avenue. London, W 


This ciial 18 graduated in Tnillimetres of mercury. The armlet 
pump and pressure gauge, when not in use, fit conveniently into 
a leather case. By means of this instrument we believe that 
the arterial pressure can be taken in man as rapidly, simply, and 
accurately as the temperature can be taken with the clinical 

' thermometer 

I Price £6. Sp'are B ag a nd Tube, 5s. 

I Tba Inatnuanit hM » 6-ln. l>lairand la paokad In a 
neat moroaoo Oaaa with Handla. 

! fulleh parWulahs on application 


»iTa THB BMTIBH KUSaUM 


ZXO'QFXSll. 

(TBUPBRANOB), 

GREAT RUSSELL STREET, LONDON. 

This newly erected and commodious Hotel will, it is believed, meet the requirements of those who desire all the conveniences 
and advantages of the larger modem bcensed hotels at moderate charges Passenger LiA Electric Light in all Rooms Bath.rooms 
on every Floor. Spaaous Dintng, Drawing, Writing, Reading, and Smoking Rooms All T loors F Tteproof Perfect Sanitation. 
Night Porter. Telephone Bedrooms from 2J. 6d to ^ 6d per night Full TarifT and Testimonials on application. 

Telegraphic Address “Thackeray, Lon don ’’ Proprietor— j. TRUSLOVE. 

Also, amalgamated with, and under the same management, 

X XX Jk. O K XS R uflLIT XZOXTSXl 

(TBKPBRANOB HOTBl,). 

1 MONTAGUE STREET, RUSSELL SQUARE. 

This Hotel, which has been earned on so successfully for the last 13 years, adjoiiia thw Brtttoh Mu— nw . and is exception- 
dly qmet. Bedrooms feonj to 31 6rf per night FuU Tariff and Testimonuda on application 

Telegraphic Address; “Teuslovk, London.” Proprietor— J. TRUSLOVE. 


Proprietor— J. TRUSLOVE. 


ro SCIENTIFIC MEN, NATURALISTS, TRAVELLERS, and others. 

To the details of Photographic Out- 
I, fits for Scientific Men, Naturalists, 

' fjy Travellers, and others who require 

LONDON • the Apparatus to be exact in every 

' particular, and to be made on 

STEREOSCOPIC 


Compftny 


To the details of Photographic Out- 
fits for Scientific Men, Naturalists, 
f jy Travellers, and others who require 

• the Apparatus to be exact in every 

' particular, and to be made on 

SDcCloi Scientific lines THE STEREO- 

^ SCOPIC COMPANY also make 

iTTEHTlON ' 

London of practical and bigbly- 
finishedHanaCamerasofeverykind. ' 


BOWDLER SHARPE, Eikj , LL.D , 



MmIb'i 
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ENOIMXEIUXO CHKMlSTJtV 

CITY -AND GUILDS LONUGN ,i 
INSTITUTE. 

Th* Coum* of Ifutructlan (t (b« iMtitoM'* Cchtmi. Tecmmica 
C oLuaa (Exhibition XotdJ an for StodonU not nadn i6 yanni of t(c 
4hoM tt tb< IiutCtun'x TKknkal CoLLiat, Einhokv, at* of An Imai 
raadlAte GrAdA (or StndontAtwt undar 14 yAAn of AfA. TIm bnOAnc 
BxamlnAnoio to both CoUmm ata bold ta StplAi^r, And thA SAaidoo 
iOonunencA m OctobAr. FAttlcularA of >ba XntrADCA /IxAminAtioot, Scbolnr 
•hlpr, Fou, And Counwi of SlucN, Auv bA obtAinM from tbd cawa^< 
CoUatiAA, or from iho Hwd OmM or tha Inthuta, GtAiham (jcdl^a 
CAtinKhall Straat, E.C. 


A CoUaca for hlfbar TAchnIeal Inttmctioa for Stndaaa not undAr id pra- 
panng to bACOma Civil, llAchaolcal or Elrcirieal Kaginaam, CbamicAl and 
otbar ManufACturArt, AM TeAchart, Ftai for a full AsaodatAthip CourtA, 
iCts par Sastion Proraatota 

CMhutd MKkattk^ Entinttnnt W C Unwin, F R 3 , M Intt C B 
fhticiMdEUctrm,lEnpn,tnnt\^^^^^ E K™"' ‘ 

CWrfry .. . jn^E A.H.T.ONC, PhD.. LLD, 

ond Mothtmatic, O Henaici, Pb D , LL D , F R S 


UNlVERSI^ry COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE, 
CARDIFF. 

ASStSTAKT LECTURER AND DEMONSTRATOR IN 
ANATOMV 

Tha Council Uptnarad to A^t AO ASSISTANT LECTURER and 
DBMONSTRATOKio ANAl^Y, at a Stipand of par Annum 
TEMPORARY ASSISTANT LECTURER AND DEMONSTRATOR 
■ In physiology. 

ThaCoundl bpnpMvd to appoini, (hr OoA Yaar, an ASSISTANT 
lecturer ^CSMONSTRStOR in PHYSIOLOGY at a Salar> of 

A^Mariona (or tfaaaA Poau, tofatbar with Tostlmaaiab, which naa<l not 
ba prtniad, to ba lant to tha undardgnad cm or bafora July w, 1898 

J AUSTIN JENKINS, B A , Regiitror 
Univartlty Collaga, (iirdlff. Jujy f,j898 

BRITISH ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE, 

BURLINGTON HOUSE, LONDON, W 
Thu NEXT annual MEETING of tha ASSOCIATION will 
ba bald at BRISTOL, commendng on WEDNESDAY, SEPTEMBER 




<knnttry .. ' R Mbluola, F R S , F I C 

JOHN WATNEY, Hon Sacratary 
City and Guildi of London Inatituta, 

Graaham Collaga, Baiinghall Straat, E C 

UNIVERSITY COLLEGE OF NORTH 
WALES (BANGOR). 

SESSION 1898-99 will open on TUESDAY, OCTOBER 4 
DEPARTMENTS of PHYSICS, CHEMISTRY, and BIOLOGY 
/ Prof A Gaay, M a , LLD , F R S 
PHYSICS . { AiaUtant Lacturan and Damonatraton, T C 

I Bah-i-ix Jd A , 8 Sc., and E Tavlor Jonaa, D Sc 

( Prof J J Dobbie, M a D Sc 
A wbiant Lodurar and Damonatrator, b Mabsden. 
M Sc., PhD (HaldalbargJ. 

i Botany-Prof R W PniLLipa, M A.. B Sc 

" J 

Zoology-Prof’pHtur'j' White, M B , F R S K 


Tha Cloaaaa and Labcwatory Couraaa o( ihia Collaga ora arransed to auii 
! raqulcamcnia of Sfudanta of Practical Science, aa well aa of Studanta 
— -fng for Unlvaiaiiy oad other Exaiuiuatlona. Ilia Lacturea in Cham 


UNIVERSITY OF ST. ANDREWS. 

CHAIRS OF MATERIA MEDICA AND PATHOLOGY, 


In accordance with the larma of Ordinance No 47, St Andtawa No 6, of 
tha C^mmiaaionarr undar the Univaraitiaa (ScolIasiD Act, 1880, tha Univar 
Mtt Court will appoint PROFEsSORS of MATFRIA MbDICA and 
PATHOI Ot.V, who ihall conduct Cla.»e» at Dundee uualifying for 
graduation in Medicine , the Appointment, to data from October i, iS^ 
Application., accompanied by lhirt> cople. of te.iimonial., 10 he lodged, 
^ Augual 31 naxc^wit^ M» Obaci Secretary of the Univat.ity 

CITY OF BIRMINGHAM 
MUNICIPAL TECHNICAL SCHOOL. 

The Corporation raunire the services of a HEAD TEACHER of tha 
Engineering nnU Wo^vhup ClasMB of the School Salary, 

Fall particuiarB of th* post and form of application will be forwarded on 
receipt of a stamped addreiued foolscap envelope 


CITY OF BIRMINGHAM 
MUNICIPAL TECHNICAL SCHOOL. 

The Corporation rauuire the Mrvu,M in September next of an 
assistant MASTER for tha Day School Solary, ,£105 
Full particular, and form of application will bo forwarded on receipt 
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WORCESTERSHIRE COUNTY 
COUNCIL 

ADDITIONAL COUNTY ANALYST 
Xb« Swilupy Comnitte* o( th« Worcttt«r»hir« County Council n 

PMcd to r«ceiv« applkntloni (ram duly qualllwd penont fo' 

ramt of ui Additional County Analyat for tha Admlnistrn 
Worcaitaif (udualvc of tha County Borougha of Worccsie 
nodcrihaSala of Food and Druga Act 1I75, and the hanilt 






td'tHkfTei) 

snd Peed 


, annurriy payable monthly, tosether with an«w«fKMii 
nsea. Aj>plicaitORs will only be received from prrsor 
years of and capable or carrying out bacteriologici 


researches. A pardon qualifM to lecture on cbemietry as applied tu agri 
culture will be preferred The person appointed will, unless «pccia)ly 
manged lu the contrary, have to devote his whole time to the service of the 
Council, and reside in or near Worcester He mutit give security tn such 
amount and of such nature as may from time to time be fixed and .ipproved 
^ tha Finance Committee He will be permuted with the Hpproval of the 
Sanitary Committee, to rake a limited nuinl>er ofoupiK, me mu<^i, if re 
quired, be preparetl to lecture on and teach Analyiicnl and Bactcnological 
Work He will also be required to do such Analytical ami Bacteriological 
Inve«igation» as may be directed by the Count) Council 
The Appointment will be held subject to six months notice on cither side, 
^hi^ may be given at any time No Superannuation or Pension will be 
paid Omcc and Laboratory will be provided by the Council, together with 
all necessary Hooks, Stationery, Instrumenls, Chemicals and other 
appliances. He will not be allowed to undertake private Research Work 
unleu with the consent of the County Council 
The Appointment will be subject to the approval of the l^>cal Govern 
raent Board and also of the Board of Agriculture 
Applications, staling the candidate s age, where educated, pr<Ncnt 
position, and previous experience, especially as to analytical and bacleri 
olMical work, must be made in the Applicant’s own handwriting, on paper 
of foolscap sue, accompanied by not more than six copies of recent tcsii 
momsJs. addressed to the undersigned and marked ** Coumv Analyst, so 
l^l It shalj be received p ni on^riday^ihe r9lh da^ of August, 1806, 

It is iT^erstood that the person appointed will also be 'tppoinicd by the 
Corporation of Worcester to act as Analyst for the City of Worcester at an 
extra salary 

A printed statement of the duties may be obtained from me Canvassing 
in any form will absolutelv diB<|ualify 
Selected camiidates will be required to attend a Meetingof the Sanitary 
Committee of the County Counal, notice of which will be given 

file person appointed must be prepared to enter upon his duties not Hter 
than October i, 1898, ’ind poAS a Medical Examination b> an approve,! 


THE WALSALL VICTORIA 
INSTITUTE. 

The Technical Instruction Committee of the Walsall Victoria Institute 
require a DIREClOR of TECHNICAL INSTRUCTION, whose duties 
shall comprise the Organisation and Superintendence, under the Com 
miiiee, of Clas>.es in science, Art, Liteiature, Music, and Technology, 
the Secret iTtal Wotk, and the Management of the Acrowins of the Insti 
lute The Director will be required 10 devote his whole time to the service 
of the Institute md must have a knowledge of the routine and regulations 
of the ^cienca and Art Department Salary, per Annum 

burthec particulars obtatned on application to the undersigned, on receipt 
ol Mamped addressed foolscap envelope 
Applications endorsed " Director of Technical Instruction, stating age, 
expenence, quahficanons, with three TesfmionmU, and recent Photograph, 


It be sent 


July ncxi 




e Thur 






retary (/rv 


SWINDON AND NORTH WILTS 
TECHNICAL SCHOOL. 

(h« Servlc«« of . SCIENCE MASTER for Day 
jired to leach Practical Geometry and such other 
n to a Candidate with qaaUAoations in Mail»e> 


The Committee req 
and Evening Clnsses 
The Maxier will be 
subiects as may b« ar 
Preference will be 
inAiics and Physics 
Salary, per ai . 

Particulars and Forms of Appheae 
than July may be obtained from 


>1, Vicu 


Ro«l. Swindon, Will. 


TECHNICAL COLLEGE, 
HUDDERSFIELD 

The LECTURESHIP in ENGINEERING i« Viu:ani Snlwy ,£3,0 


THOS. THORP, S««rliiry 


TO be SOLD, by PRIVATR CONTRACT, 

th* w«n.utmng«l and yi ' Mw vyl Ca)l«i;tlaa of LBPIOOPTIRA (com 
tauina many ucuaue apMcnetu), about a Tbeusand or more in oumber, 
omoe In & Canary lalanda eltewhid# by the late A H 
BtoiMuyis*. A»ply, by laa«. firtt^ to Mrt. BECKtRAVtaCr *a8 
Btrebaosef Road, dcoth If orwood. 


Sale bi? auction. 


oraL, Minorah, together 
ewood Cabinets and Show 


' subjects. Also fhe- 


TUSSDAY and WEDNESDAY. JULY 
— - - Natural HiMory and othi 

• - rith several .. .. 

ses, the woperty of the late Mu 

ns and Eggs and CaMrs of Birds 

the Collection of the late Mr John 


TheUbraryofWorki ... 
ShelliL CoraL, Minerak, 
and Mi • 


Col- 


lection of Beautifoi Australian Birdskins, the property of a Lady 
leaviog England British Lepidoptera and Books from the Collection 
of J A Prukn, Esq Heads and Homs of Animals &c , tkc. 

MR. J. C. STEVENS will Sell the above 


On View Day prior, fre 


ming of Sale Catalogues had. 


FREDK. JACKSON ft Co. 

! (Lat* MOTTIRSHEAO a OO ), 

14 CROSS STREET, MANCHESTER 

OoMli Fudwic. ; 10 Half-Mocn 8trnt, 

I LABORATORY FURNI8HERS> 

Importm, lUsnfMtnnn, uA D*Um la 

CHEMICAL AND PHYSICAL 
APPARATUS 

or every Description 

Fine Chemicals, Yolnmetric Sointions, 
Plain and Stoppered Bottles, 

AND EVERY LABORATORY REQUIREMENT, 
niaitratad Oatelofa* of Apparatw, with Prira Idih 
or Ohomloalf , (no oa applioatloa 
T.legr.pbic AddrtM— " Ar»AiUTO», MAHCHasTlh " 
Telephon. Nomber-«>3B 


THOMAS’S 

PLATES AND FILMS, 

ORDINARY or ISOCH ROMATiC, 


PLATES . I - . 2 3 4 3 . ^ ■ 

FILMS ,16 .38 6 G thohnton heath 


SECOND-HAND 


BPEOTROaOOPifB by BROWNINQ, £4 H}« , C3 t0« , £2 tOt. 
>Vany gt/Un 0/ all hind, an hami I at on Af/lualtim 

Selantifle and Optleal Inttrumanti BouKht. Sold, 
or Bxohanaod. 

0LARK8ON « 00 , 28 BartlotfE BuildInKt, Holborn Oirouo, LO. 


GOSSOR 


ACTUAL MAKER. 
S7 FARBINODON 
ROAD. E.C. 
MneutTVoaps 

EXPBRIOtSirTAL 


X -DAVTIinrO with Osmium and 
ntll 1 UDC.O Oimlum - Iridium 



I aacNTipio auiM . BLOwiNa 



SECOND-HAND INSTRUMENTS 

REFLECTING TELESCOPE, 

■o-ln,, by Calvar, mounted on Alteiimuth St»n<^ 8 Eye-pi«cr«, Tennlnel 
Eye piece, Salnc Diegonal, Bmriow Neutral Tint Wedge*, in excellent 
condition, £80, 

PORTABLE TELESCOPE, 

Solid Silver Tubes and Mounts, 3 Draws openinc to a8 iti , i| Object 
GUu by DolloDd, Brst-clnaa condition, £6 00. 

BINOCULAR MICROSCOPE, 

{■ull Size Standard Microscope, by Wood, with Subntage and all usual 
adjustmenu, s of Binocular Kye pieces, 3 Monocular Eye-pieces, 

8 Objeccives-iin, sin, ^ in , tin, i in , i In Ross, Un., A-tn. 
Immersion— a Pairs Nicol Prisms, Achromatic btage and Stand Con- 
densers, Stage Mirrors, Spot Lenses, Micrometer Revolving Selenite Stage 
with belenites Paraboloids Uebei^ahn, s Quartz Cells, Nicol Polanser 
and Analyser, 16 selected Objects &c Packed m two handsome mahogany 
Cabinets, £50. 

MAHOGANY LANTERN, 

4 in Condensers, Tin Front, Double Achromatic Objective, fitted also wirii 
a fir«C*daM Microscope, an Oxyhydrogen jet, in case. £0 60. 

PAIR OF MAHOGANY LANTERNS, 

With BraM Extension Tubes, Achromatic Objectives, 4 In Condensers, 
Jets, and Dissolver, in Case, £7 7o. 

MAHOGANY BIUNIAL LANTERN, 

,-ln Condenun, BroM Front, Achromatic Objectlv.., Jrt«, and DIsMlvor, 
in COK, £8 \0m. 

DITTO, Suporior Make, £10 IM. DITTO, £18 18*. 

KEEVIL’S niSMATIC DISSOLVIMG LANTERN. 

Mobogmiy Bodj^gd ^ 

S. Oh. 'VITOOD, Oz>naxja»r, 

^ 74 CHEAPSIDE, LONDON. 


INDUCTION COILS and 
APPARATUS FOR X-RAYS and 
WIRELESS TEUGRAPHY. 

BUY DIRECT FROM THE MAKER. 

Dr. HALL EDWARDS write* - 

“The Hospital Coil is worlting splendidly " 

compare our PR ~l^i~8EF0R£ PLACING ORDERS. 

H. W. COX, Lrn, 

MANUFACTURING ELECTRICIANS, 

10, 11 & 28 GCRSIT lffl STREET, CHA NCERY UNE, W.C 

Call and ••• us or writ* for List. Spselal Dark 
Room for Domonstratlons. 

Radiographs taken for the BoientHlo and Medical Profbsslon. 
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BLAKESLEY’S 

Improved 

SURVEYING ANEROID 



lulc, and correcting 
same for varying air 
temperatures with 
out calculation 

Diameter of Case, 
2j inches 

I’RIClV 

£6 15b., I 

including 


OiMBRIDBI 80I8HTIFI0 INSTRUMENT OOMPiNI. 

LIIIITED. CARLYLE ROAD. CAMBRIDGE. 


TOP HiKn lempsraiura wopk. 

■■•etpleal Thspmoiiiateps Top InveitUtatlns Bapth TamMPa* 
tupM, M BuppUtd to tovoral of tho loadlnv Obupvatopfot. 
Callandap h Oplfllthi’ Improved Patent Wipe Bpldcae, 
Standapd Resiitanee Colli eonitruoted on Meiiri. Opifflthi 
and Buritall'i Method. 

PARTICULARS AJfD PRIC ES ON APPLICATION 
QUARTZ FIBRBS on Frames, about 6), iij and i6 mcbee lonf, at Si. 
7 b. 6d.. and lOl. per Frame respectively , now ready for distisbulloa 

Phyilolocleal and Phyileal Apparatue of the belt qualltr- 
Section Cuttinc Appllanees, Ineludlner anew fopm of Rooking 
Mlepotome for Cutting Flat Seotloni. 

Lateit Imppoved Pattern “ Cambridge ” Rooking Htorotome. 
prlee £4 4i. 

lUuttrtLfd C»t»loi<u»fApp»ratun€»tPttt Prtttn nctiff/y id 
Addreee all Communicatione ■ 

** Instrument Company, Ltd., Cambridge." 


THFRMOMtrbR, 
Lb ATHfcR SLINI,, 


ILLnSTRATHD OATALOOUEIS of Meteorotogloal 
laatrumente, Part n , or Optical Inatramente, Part I. 
irratis Poet free to all parte 

J. H. STEWARD, 

OPTICIAN TO THE COVF.KNMENT, 

406 3TRAND, W.C.; 467 WEST STRAND, WC ; 
7 QRACECHURCH STREET, EC, LONDON, 

PHCENIX FIRE OFFICE, 

9 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 

ESTAnUSHKD 1782 

MODERATE RATES ABSOLUTE SECURITY 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 

SicMTAiiu-W C MACDONALD and F B MACDONALD 

X,OaBSa PAID OVER Aao, 000,000. 

Ninth b.dm«. 

ISTRY, 

ANAIYSIS bditc_-, - . - 

Chemistry and Physics in tho Royal Militirj 
College, Woolwich 
London J & A CHURCHILL, 7 Orem Marlborough Street 


BAIRD & TATLOCK, 

/Danufacturera of (Xbemtcal ano physical 
Apparatus, Xaboratorg Benches, J'umc 
Closets, 8,c. 

Dealers anb importers of pure 
(Xbemtcals, ^c. 

Contractors to Dcr flDaicst^’s ©overnment. 

14 CROSS STREET, HATTON GARDEN, 
LONDON, E.C. 

CATALOGUES ON APPLICATION 


R0NT6EN TUBES WITH VACUUM 
REGULATOR. 


WILHELM & CO., 

ij WbSTMORLAND HUILDlNt.S, Al DhRS&ATF STREET, 
1 ONUON, b C 


£21 CRUISE to tho NORTHERN CAPITALS, St Peierehurg, 

Stocitholm, Copenhagen, and Cliriitimia, accompanied by Mr 
CoNNOP PanowNe, on the ss ST iVOC.VK ■!/,/>, a, days 


£6 9 


Departures weekly fr 
Gardens, Euston, Loi 


I, ht Goihard, Oberland, &c 




V. ft J. OMFge, Ltd., lata 






.y ^ vN'* 




F. E. BECKER & CO., 


CHEMICAL APPARATUS. 33-37 HATTON WALL, 

PHYSICAL APPARATUS. HATTON GARDEN, 

BACTERI0L08ICAL APPARATUS.^ LONDON. 

PURE CHEMICALS. tr iiiuttrtM CatiUogutt rni. 


3ME .A. IN’ XT X* aA. O V O XB V 

33.31 Cambridge Street, It 
13 a IS Creecent, 

BIRMINGHAM. 

ctmmumieAtitiu fa it itddntud tt Lndm. 
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XSTABUSHKD ilsi. 

BIBKBEOK BANK. 

IHT1 ^otJ«<w 31»DKP08IT8, 
CEHT on CUUXENT ACCOONTB, on th« MJnlmam 

^ B»»<KI»KCK 


EPPS’S COCOAINE. 


ooooA-ma ■xtraot. 

The choictM roMted nibe (broken up be»n«) of the muun] 
Cocoa on being subjected to powerful tardmulic pressure, give 
foph their excess of oil, lecvJng for use a finely flavoured Mwder 
— “Cocoalne,” a product which, when prepared with Wling 
water, has the consistence of tea, of which it is now, with many 
beneficially taking the place. Its acuve principle being a gentle 
nerve stimulatit, supplies the needed ener^ without unduly eacit 
mg the system. Sold only in labelled Tins If unable to obtain 
It of your tradetmanii a Tin will be sent post free for 9 Stamps — 
Jambs Epps arid Co , Ltd., Homoeopathic Chemists, London. 


Ihornton-Pickard 

k £200 k PRIZE 

COMPETITION. 

Illustrtttd Catalogue, with Pertiouleri, Pott Free. 

THE THORNTOH-FIGKARD MANUFACTURING CO , Ltd., ALTRINCHAM. 

TO SCIENCE LECTURERS. 

HUGHES' MOTO-PHOTOSGOPE FOR LIYING PICTURES. 

THE MOST PERFECT 

No Shuttbs, therefore no Fllckerlnj Superb Meebaoftm 
riu MttfPktU Camtm ftr taMur rhe PUtnnt tlUtinUd Luia, %d 
See Mr. Huoais' PATENT COhiBlNATlON OPTICAL LANTERN, 
Ac Miniature Triple Lantern conetructed for B ] Maldbn, R«i , griai 
sncceis. New Oxyhydroien Mlcreicope Science Lanterni for Claei 
Deinonalmtlon. MaanlBmt Reralli Doewra Triple, Prue Medal, 
Higheci Award. SoppITed to the Royel Polytechnic In.t.milon, Dr H OnAT- 

— u.o * n A. ^ Patent Pampbengot 

ch CondenMTS, e-wich Lamp, 


Lecture Seta Novelties. Tbs Lantern Kaleldoecope Cheapest Lantern 
Oelflitin the World. Orandly llluslrated Catalogue, over 180 choice En- 

- — ^ ' Lilt of joo Lecture Sen, Science Subjecir, 

ad PamphleCf Free — W C HUOHKS. 
Ii Mortimer Road, Kingtland, N 




NATUBAL SCIENCE. 

ComttHts for JULY 1898 — 

“ AND COMMENTS -S, 

J« of Tropical CUmate-Fg. .... , . 

MuMum— Notes (Vom^Singapore-.^sona fror 

lologicel Controversy To 

, rr , ~ dldges and their Enenuos 

— .... —.Homology —North Amsrienn Leaf Hoppers— Noidt- 

American Land Shells-^e Coniiop Collection of British Birds 
A NEW READING IN THE ANNULATE ANCESTRY OF THE 
VEKTEBRATA By Haimv M Bhkaaku, M A . F US 
BOTANII^L WORK WANTING WORkIcRS By E MoiwLi. 

ORNAMENTAL FISH OF 
JAPAN (llbstraied) ^Kssiakichi Kishinovyb 
THE -PROGRESS OF RESEARCH ON THE REPRODUCTION 
OF THE ROTIFERA By W T Calmam, B Sc 
REVIEWS OFHUXLEVS ^VlKNTIFIC S^EMOIRS ” Vol I- 
SEDGWICK'S “TEXT BoSk OF ZOOLOGY ■ REPORT OF 

ASSOCIATION FOR X TEXT BOOK 
OF botany," by STiAsiuansa and cthem , TransUtion of the same, 

"BIRilS OF INDIA,” Ac 

” HURST, O SALVIN. E WILSON. M J A. 

HOVEIuhCQUB, and others 
NEWS, NOTES, nad CORRESPONDENCE 

This Number begins Volume XIII 
PraajPMa StU/iaf AW. /* Ametrca, Tiirtr Cmta 
London lJ, M. DENT & CO,, 39 & 30 Bgdfoid Strew, W.C. 


13 GUINEA NORWAY CRUISES 

FROM newcastleon tyne-Rortniohtly 
"MIDNIGHT SUN," 317S Tons, 3500 HP. 
Flueu YACHTING STEAMER afloat. NO UPPER BERTHS. 
SaUinCs {e^July ssl Rn4Au|jQ«t6 , mq* 
S^tMCnJw.SaUn^ 3rd oaid ijM 

Fm Itlneriu/r S S 

CO . flA). Mercant ile C hambers, Newcastle-on Tyn e 

ORIENT COMPANY’S PLEASURE CRUISES, 

By their Steamship LUSITANIA (3912 tons register). 

For COPENHAGEN, WlSBY, STOCKHOLM, ST PETERSBURG, 
BALTIC CANAL, Ac., 

irning 14th September 

.ina I nn 1 tteuvs-n., .he CRIMEA. GREECE, 
MALTA, ALGIERS, &c , 

Leaving LONDON eoth September, reluming Sth November. 
Suing Band. Electric Light, Highnilaas Cut, me 
f F green and CO 1 Head Offices, 

inageis (aNDERSON, ANDERSON, and CO J Fenghurefc 


lotho latter F 




st End Branch Office, id Coclupur Siroe 


FHYSIOQRAPHY wnd OBOIeOOY. 

COLLECTIONS & MICROSCOPIC SLIDES 

As advised by Science and Art Directory, arranged by 

JAMES R. GREGORY & CO., 

Mlnantloslata. dko , 

To Science and Art Department, British, Indian and ColomaJ 
Museums, &c. 

NOVaLOTHB and B AM^ OaMg and PRBOIOtTS 

Mtntml S/acmama far Muatrma, -aatd Cal/actara, and all Ourpaaci 
Sock kpaimana and Mtcroacopie Stcliotas of Rocka and Miaarala 

NEW AND VALUABLE MINERAL SPECIMENS CONSTANTLY 
ARRIVING 

Storsg d Omoet 1 Kalao PImm. KBMftUIOTOM, W. 

Naw CATAtneuae Ann Lists Faux 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 

Volvox, Spiregyra, Desmida Dlatoot, Amosba, ArcaHa, Actinoephmrhim, 
VortigeUn, Stenlor, Hydia, Flosculotia, Scephoneceroe, Melicetta, and many 
other Specimens of Ponif Life Priee'w per Tube, Post Ire. Helm 
pomatla, Asiacus, Amphloxus, Rana, Anoden, &c., for Dlesection purposes 

THOMAS BOLTON, 

as BALSALL HEATH ROAD, BIRMINGHAM. 

MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 

THK LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods — 

Sycon , Clava, Obelia, Seriularia , Actinia, Tealla, Caryuphy Ilia, Ali^i- 
onium , Hormiphora (preserved) , Leptoplana , Uncus, Amphiporus , Nereis, 
Aphrodite, Arenicola, Lanice, Tereballa, Lepas, Balasus, Oammarus, 
Li^ Mysie, Nebalit, Caremua , Falella, Buccinum, Eledone, Peetens, 
" " ila, CrMa, Pedieelllaa , Holoihuria, Astenoe, Ecbinus , Asadia, Salpa 


THE MRECTOR. 


Biologl^l Laboratory, Plymouth 


OPTICAL Sc SCIENTIFIC INSTRUMENTS. 

Spectrometers, Speciroecopes, Goniometers, Catbetometers, Optical 
Beoebes, Ac., &c Instrumenu for special purpoeee conetructed to Clients 
own deefgns. Srlca Liat m appHaatian 

W. WILSON (foimetly Foreman at Messrs. Elliott Bros }, 
56 Crogiland Road, Chalk Farm, London, N.W 

Contractor to H Jd. Govrrnmint. 

HOLLOWAY’S OINTMENT 

CURES 

Gout, Rheumatism, Lumbago, Solatiea, Cuts, 
Bruises, Sprains, fte^ 

INVALUABLE FOR ALL SKIN DISEASES. 

'1 Oiotoeit ud mil aif b« okUiMd ol 
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WATKINS ft DONCASTER, 

HJ1TURJLLI8T8, 

AND HANUrACTUKEKI OF 

OABINET8 AND APPARATUS 

ton CNToSoLoer, birds- easB. and all BRANOHea op 
NATURAL HISTORr 

SPECIAL S HOW-ROOM FO B CABINETS. 

MT' Call or ami for RttallH Caialogut (00 po ), Post frn on 
application 

N.B.— Fop BzMlIeneo and Suportoi 
App»ratu|. p*f»pene«i are pemiltt 
Patrons. Nusenms, Colleges, fco. 

A LARGE STOC K OF INSECtyAN D BIRDS' EGOS. 




kli. &c . Preserved and Mounted by ^ trst-clnss Workmei 


MINERALS 




SCIENTIFIC PURPOSES 
aantly received from all paruof the world, 
List “ Systematic CoUections carefully 


Complete Miner: 


_ . Jkown Miner, 

Tables Post paid, paper, ir cloth, ar , cal 
SPECIMENS PURCHASKU Samples i 

DR A E. FOOTE* 

1317 ARCH STREET, PHILADELPHIA. Pi , U S.A. 


FOOTE 


MINERAL06Y. 

M« HENSON bu now «oni« liiw Cry.laU of Haddon Tourmalinei, 
■haded Gnen and Rad, beautifully CryiialUsad Orplintnt, Natlte Sulphur, 
Ruule in Quaiti Diopiaie, Red and Yellow Wulfenitet, olio Sipylite, 
.ndXhori-- 


ROCK CRYSTAL BALLS BLOWPIPE CASES AND 
APPARATUS 

ColUctioHS for Prospoctors. Zostons given. 

SAMUEL HEN80IU7 RlGElir^REET,LOISON.W. 

ESTABLISHED itao 


TRILOBITES 

Prom the Upper Silurian of Dudley. 

Phacops caudatu*, ir 6«/ to ter | Phacopa Downinxim, i« M to <r 
- ' Encrinuroi variolarls, rr sJ to 


I Homolonotus. y td to ts 
Crinoids, Corals, and Brachtopodn 


ymcne Blumcnbachll, 

COLLECTIONS TO^LXUSTRATE GEOLOGY AND 
PHYSIOGRAPHY 
Catalogues Post Ftee, 


THOMAS D. RUSSELL. Mineralogist, 

78 NEWGATE OTREET LONDON, E.C. 

ALBERT EDWARD JAM RACH 

(Late CHARLES JAMRACH), 

NATURALIST. 

i8o ST. GEORGE STREET EAST 

imanu of Saeaga Warfare, IdoU, Sacred Maaki, Peruvian Pottery, 
ilcw China, Laequen, Gongs Shells, and otbar Canos 




PERKEN, SON ft RAYMENT, 


“OPTIMUS " INDUCTION COILS 

(Best London made) 

FOR R0NT6EN X-RAY PHOTOGRAPHY. 

Inch Spark 2 3 4 $ 6 to i2 

W £8 £10 £12 £14 £16 £28 £8d 

Larger Coils to Order. 

VACUUM FOCUS TUBES. CUARMITEtD 25/- 

AGCUMULATORS AND PRIMARY BATTERIES. 


LARGE MODEL ILLUSTRATING HERTZIAN WAVE MOTION. 

As designed by Prof. BILYANUB P. THOMPBON. 

Beautifully illustrating the propagation of the Wave, the progress of which may be 
watched, from the Oscillator until It reaches the Resonator and causes a 
responsive vibration 

Apparatus for Hertz Experiments. Radiator and Coherer to Iliustrate WIRELESS 
TELEGRAPHY. Syntonic Leyden Jars with Air-gap Tuning Slide, &c. 

«SZ> JPZSuAlK 

(BY appointment TO THE ROYAL INSTITUTION OF GREAT BRITAIN), 

OOYBRKMfllVT OOMTRACTORS, *o., 

56 CHARING CROSS ROAD, LONDON, W.C. 

SOTICE.—Advtrttsenuntf and business letUrs for Nature should be addressed to the Publishers j Edttonal 
cosHiHumcalioits to the Edifor. The tele^aphic address of Nature is “ Phusis,” London. 


SUBSCRIPTIONS TO • 

Yearly. , 

Half-yearly . . 

Quarterly 

To ALL Places Abboad: 

Yearly 

Half-yearly .... 

Quarterly 


hlATURE." 

f 

o 14 6 


CHARGES FOR ADVERTISEMENTS. 

£. '• 

•Three lines in Column 
Per Line after 

One Eighth Page, or Quarter Column 
Quarter Page, or Half a Column . . . 

Half a Page, or a Column 

Whole Page 

'Tba 6 rM Un* being ta heavy type Is charged for as Two line 

Chtqteet emd Mmeyi OrdeiH Payable' to MACMILLAN CO, Limited. 

MACMILLAN^ AND -0*0., LIMITEDt ST. MARTIN'S STREET, LONDON, W.C. 


t lo 6 

1 I 


3 6 

. ciS I 

, I IS o 

n ■ 
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wowtsHOPa^cS? PHILIP HARRIS & CO., Ltd^ 

CHEMICAL AND PHYSICAL APPARATUS MAKERS, BIRMINGHAM. 


X-RAY APPARATUS. MICROSCOPES. 

WATMirt "HKAVY DISCBABOK IMDUCTION COILS «. of the Now Rt»nv Now R.adv 

fc « "“'^R,r^‘'cSS¥i^“".H£rKSS ^ 

iXMn ty-’iJS; » DifFLRENT MICROSCOPES 

Induction Coil suitablo for every CIms of Work Accessories of every description many 

Th. ROCHEFORT IHDUCTION COIL -W*, and Sons .r. Agent. 

for ihi. New Coil And \i. working nuiy be «en At their London Pc$t frt t cn 

VACUUM TUBES FLUORESCENT SCREENS BATTERIES MICROSCOPIC OBJECTS. 

And everything of the lAte»i detign for A NEW EDITION of Watson s Cataloou. No 3 a Clewihed List 

X-RAY WORK. tepreMDtmg A Stock of 40 DOO Object, will be roAdy shortly 

SPECIAL OUTFITS FOR THE HOSPITAL, ARMY FIELD Ti^rAAnAmiia 

PURPOSES And PRACTITIONERS PHOTOGRAPHIC APPARATUS. 

Full FATticulAri Are conuuned in Catalocuf No 7 NEW HAND CAMERA f*. PRAM 

f Ml/ttt imafpluatton I Pan ewia rt cm afRheatum 

W. WATSON & SONS. 313 High Holbom, London, W.C. ’ 

l^EstabUsked \\!.n ) Br,.«,„c.e 7 >6 FORREST ROAD, EDINBURGH 

BRANCHES I SWANSTON STREET, MELBOURNE, AUSTR ALIA 

OR o EiiEr’fli oxx. Kt xtf X nr IP 0 . 

PWTABLEaiLESCnitS. ■ / I »«««*>*« 

BCONOHIGAL, I / I BOtlCUltliral 

POWERFUL. .AIl. 4rl / I Morb. 


PlffTABLEOILEIlCniES. 

ECONOMICAL, 

POWERFUL. 

EFFICIENT. 


Coat of Working 
HALF-PENNY par Ht 
Powar par Hour 



REFERENCES, 4c , ON 
APPLICATION 


GR08SLEY BROS., Ltd., OPENSHAW, MANC HE STER . 

THE NEW STIGMATIC LENS. 


Li 


SERIES II F/a 

BXEXTXCIBt DSSXOMT A.XffX> 'W’ORXCXMCJIlMSSXP. 

la the best All-round Lena for either Profesaional or Amateur uae 
Each lens will give perfect definitiun with /«// apertttn to the extreme corners of the plate 
It 18 sold to cover with gmaller stops it will cover at least two uses lareer, giving perfect sharp 
ness all over the plate, and thus becoming a wide angle lens of the highest excellence Either 
combination may be used separately giving foci of about li and 3 times the length of that of 
the lens when used intact The advantage of thus being able to choose the best point of view, 
irrespective of distance, will be at once apparent to the arUstic worker 

EQUIVALENT TO FOUR LENSES AT THE PRICE OF ONE. 

Eleven biaes are now ready from 3^ to 18 inehet eq foeoa 


eAlALOeUE Of HWH-CLASS CAMERAS AND LENSES, POST FREE. 

1. i. DALUBBR, Ltd., 25 NEfNAH STREET, ftlfORD STREET, LONDON, f . 

Priuad hy kjCHAan C141V Ate Liwirarn at 7 ft 8 Bind SlrmiWn. Qtwm Victoria th. Qty rf Lo^ ate ptAUahad by Mao^AIS 

Agp Co« LimgaD, at St. Miidi Suvat. Ltlada^ W C , and Tbs Macmiuab COMrAitv, M FMlh Avnuia. Nr» YoA -tneasexv, Jdy 1,. iS«l. 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 

“ To the solid mund 

Of Naturt trusts the mtnd ivhtch builds for aye ” — WoRDSvvoniH. 

No. 1499, VoL. S8] THURSDAY, JULY 21, 1898 [Price Sixpence. 


*» • N«wtp«per ai ihe Ganeral Po*t Office ) 


lAII Klghl> are Reurved 


NEWTON a. CO.’S 

TOURISTS’TELESCOPES & FIELD GLASSES 



TouMit’l T«1 m« 0P«. with Cap. and Scrap, loi io/,i ji 
RacR Guaia, (n SUng Cau. £1 101 

Ditto, with changing Eye Leneei, ,£3 me 10 £s 
Orsaa GLAHKaii, In Caae, ftom is< 

Auihimium Tata .cone. Portable, with Caps and Str.ip from £4 4J 
Alumimium FieLO on Ra^a Glass, in Case, with Strap, from £3 lor 
Aluminium Ditto, with 3 Sets of E>e lenses, in Case, fr-in /j 34 
Aluminium Opera Glasses, from £3 154 

NEWTON & CO. 

OPTICIANS TO THE QUEEN AND GOVtKNJHENI , 

3 FLEET STREET, LONDON. 


GRIPPI N’S 

PURE FILTER PAPERS. 

Sp»ol»lly BAffid* of Rorfot Matorlalo and sevoroly 
tMtod, ara good and ohoap. 


GRIFFIN’S RHENISH FILTER PAPER >s a otrong 

and thick, yet soft and 

flexible paper, without any 
pin holes, and filters more 
perfectly than any other 
paper m the market, except 
the Swedish, which is so 
much more expensive Its 
I Aah Regidue is very small 
It filters Sulphate of 
Barium freshly precipU 
tated in the cold quite 
clearly, and when hot 
bnlliantly. There is no other 
paper in the market that will 
- . do this aaeept the Swedish. 


A Price lost of Griffin’s Rhenish Papers^ thick and thin ; 
Mnnkteli’a Sweduh and English Papers, both in Sheets and 
Ciiclea, all of the finest quality, direct from the Mills at cheap 
prices, sent post filbi 


NALDER BROS. & CO., Ltd. 

ZaONX>ON. 

DA RSONVAL GALVANOMETER 

Delivered Free anywhere In U.S.A for »3* C.O.D. 


Write for 
OATAIiOaOBIS 

D'ARSONVAL 

GALVANOMETER 

(As illuslratcd) 
VERT PORTABLE 
8ENS1TITE 
IH BTOOK 

£6]o 0 

NO AGENTS 
IN USA 



NEQRETTI & ZAMBRA’S 

leong Ranf a or Opan SoaJa 

MERCURY and GLYCERINE 


BAROMETER. 



Prloea, «6 6a. to AS Sa 
Carved Ornamental Frama, 2if. and 
SOs. extra. 


lUntiruUd Pnet Litfe ef MHoorological, SurVi 
mr, and oUur StUntifle Inilmmenli tetUd Prtt 
aS yarn 0/ the tParld 


NEGRETTl A ZAMBRA, 

SCIBNTIVIC InSTSUMEHT MAXESS TO HRR 
Majestv the gu*a» ano Biitish ano Forsicn 

GoVaSNMBMTt, 


Bs 


38 HOLBORN VtACHJOT, E.C. 
IKCMIS 45 CQRNHILL, and i» REGENT 
STREET, London. 
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EMOINKSRtNO AMXi CHKUUTRY. 

CITY AND GUILDS OF LONDON 
INSTITUTE. 




idenu not unJn 14 own of at* Enttanco 

Collacn ora In Saptanbor, and lha Saariona 
Parttnilaaa af tha Bnuanoa Ejiaadnallwa, Seholat- 


at tha InaUtata'i Tbchnical CoLuact, FtHaaui 

ta Grada for Student - * - 

}DB to both Coll 

conmenca In Octobar Paru- , 

thlpa, Feat, and Cotuaaa of Study, nay ba obtaipad from tha nmastit 
Coflagai, or from tba Haad OAw of tha lutitnta, Gtaaham Cdl!^< 
Bailnghall Straat, E.C 

OITT AMO aUtUW OBIITIUL TBOmnOAL OOLLBOB. 

(Exhibition Koad, S W ) 

A College for bIghat Technical Initructlon for Student! not under i( 
(Mring to became Civil, Mechanical or Elactrical Englneen, Chanici 

other Manufacturer!, and Taachen Faee for a full Aiaoclaterhip C( 


CMlmnd M<eha»u:»l Enfinttrint W C Unwin, F R S . M Inat C E 
PhywtandElKtriealSntiottrtngi^^^ Ke’^°*'' ^ ^ 

< H E AaMSTaoHo, Pb D . LL D 
I FRS 

0 Hknkici, Pb t) , LL D , F R S 
OITT AlfD OOILDS TBOBinOAL OOLLBOE, FIXBBOBT 
(Lkonabd Stbebt, City Road, E C) 

Providxa Counea of Intermediate Inatructlon for Day Studi 
^4 year! of age^ preparing to^ enter Engineering and Chemli 

Phythi 4 uul EUdrutU Engiiutrtni S P Thompson, D Sc , P R S 

^ O*'-*'-- M A , B Sc , M I M 1 

CJUmulry . . . R Mbidola, F R S , F I C 

JOHN WATNKY, Hon Secretary 
City and Gulldi of London Institute, 

Gratbam College, Baiinghall Street, E C 


THE DAVY FARADAY RESEARCH 
LABORATORY OF THE ROYAL 
INSTITUTION. 

DIRECTORS 

The Right Hon, LORD RAYLEIGH, M A , D C L , 
Ptofestor DEWAR, M.A , LL.D., F R S 

Da. ALEXANDER SCOTT. M A , D Sc 
This Laboratory, founded by Dr Ludwig Mond, F R S , as a Memoru 
of Davy and Faraday for the purpose of promoting original research 1 
Pure and Physical Cbemistry, will be open during ihe following Terms — 
triekmtlKuu Ttrm —Monday, October 3, to Saturday, December rj 

4 ni< Tenw.— Monday, January g, to Saturday, March as EatUrTirm — 

Monday, April 17, to Saturday, July ag. 

Under the Deed of Trust, workers in tha Laboratory are entitled, free of 

charge, to Gas, Electricity and Water, as far as available, and, at tb< 

discretion of the Directors, to the use of the apparatus belonging to tbi 
taborators, together with such materials and chemicals as may b< 
aulborisad 

All persons desiring to ba admitted as workers, must send evidence of 

sclamlfic training, qualiAcacion, and previous expenenca In onginM 

research along with a statement of the nature of the investigation they 

propose to undertake 

^Candidates must apply for admission during tha course of the preceding 

Forms of Application can be had from the Assistant Sbcrxtanv, 
Royal Institudon, Albemarle Street, W 

BEdVoRD^^'LLEG^ LONDON^ 
(FOR WOMEN), 

YORK place, BAKER STREET, W. 

Principal : Miss ETHEL HURLBATT 
'The Session i<93.g9 wffl begin on Thutaday, October 6 Studenta ai 




BEDFORD COLLEGE, LONDON 
(FOR WOMEN). 

YORK place, baker STREET, W, 

HYGIENE AND PUBUC HEALTH 
i|Co«n» of SdantUk Inpiroailoa, Practical .and Thaaratloal, wflf 
Thttaday, QMobar A and axtcnd ovii Thrat Tarlht. 
IHNriirfbtBuioo on ipplicatioa to tha PaiNcirAL, ai tba Cailaga. 


UNIVERSITY COLLEGE OF NORTH 
WALES, BANGOR. 

ELECTRICAL ENGINEERING 
ProAsacr ANDRERrcSAY. LL.D , F.R S , will bagm, In OCTOBER 
naxt, a Systematic CptfRSE of INSTRUCTION in Electrical Measure 
mant and Practical Eketricin. Tlia Pbyaical Laboraton is ftilly equipped 
with a Compouiid .Staarn Engine, Dynamoe, Transformer, Secondary 
Battery, and tba moat approvad modern Measuring InttrumenU for ail 

Brandhee of Electrical Eoi^aarlag Laboralory Feaa at the rate of ;£t rr 
par Term for six houre pet week Composition Fee for all Collage Lectures 
for the Session, 4 so. 

^^^pllcaiions for Calendar, Proaptetus, and general information to be 
° J E LLOYD, M A , Secretary and Registrar 


UNIVERSITY COLLKGE OF SOUTH 
WALES AND MONMOUTHSHIRE, 
CARDIFF. 

ASSISTANT LECTURER AND DEMONSTRATOR IN 
ANATOMY. 

The Council IS prepared to appoint an ASSISTANT LECTURER and 
DEMONSTRATOR in ANATOMY, at a Stipend of .Ciao per Annum 
TEMPORARY ASSISTANT LECTURER AND DEMONSTRATOR 
IN PHYSIOLOGY 

The Council is prepared to appoint, for One Year, an ASSISTANT 
LECTURER amf DEMONSTRATOR in PHYSIOLOGY at a Salary of 

Applications for these Posts, together with Testimonials, which need not 
be printed, to be sent to the undersigned on or before July 30, tSgS 

J AUSTIN JENKINS. B A , Registrar 

University College, Cardiff, July 7, rSgS 

THE WALSALL VICTORIA 
INSTITUTE. 

The Technical In.iruction Committee of the Walsall Victoria institute 
require a DIRECTOR of TECHNICAL INSTRUCTION, whose duties 
shall comprise the Organisation and Supsnntendence, under the Com- 
mittee, of Classes in Science, Art, Litcrsture, Music, and Technology , 
the Secretarial Work, and tha Management of the Accounts of Ihe Insti 
"■ will be required to devote hiB whole time to the service 

must liave a knowledge of the routine and regulations 
rt Department. Salary, ^too per Annum 

■ on Implication to the undersigned, on receipt 

Appliuiions endorsed “ Director ^Technical Instruction," staling age, 
ixpenence, quallficauons, with three TesiimoniaU, and recent Photograph, 
nusi be sent to the Chairman of the Technical Instruction Cum 
hittrb, Victoria Insiiime, Walsall, before Thursday, the s8th day of 

AI FD BECKETT, Secretary (>« t$m X 


The blrc< 




, tBoS 


SWINDON AND NORTH WILTS 
TECHNICAL SCHOOL. 

The Committee require the Services of a SCIENCE MASlP.Rfor Day 
and F veiling Classes 

The Master will be required to teach Practical Geometry and such other 
tuMects as may be arranged 

Preference will be given ID a Candidate with qualifications in Maibe 
niatics and Physics 

Salary, ^jCrao^^annum^^ ^ h h kh Id be H 1 

than July as, may be obiaine^from the Ss.< axTARV, St 

Wilts Technical School, Victoria Road, Swindon, Wilts 


d North 


UNIVERSITY OF ST. ANDREWS. 

CHAIRS OF MATERIA MEDICA AND PATHOLOGY, 
n accordance with the terms of Ordinance No 47,81 Andrews No 6, of 
Commissioners under the Unlvendtiai (Scotland) Act, i88g, lha Univer- 
Court will appoint PROFKsSORS of MATERIA MEDICA and 
' " conduct Classes at Oondee qualifying for 
Appointments to date from OtUober^, 


sity Court will 
PATHOLOGY, wm 

graduation in Madicit 
Aj^lications, — — 

Andrews, June 18^ 


ccompmtied by thirty copies of testimonials, to be lodged, 
tt, with Mr. Stuart Grace, Secretitfy of the University 


THE MANCHESTER MUSEUM, 

OWENS COLLEGE, 

The Posldon of ASSISTANT KEEPER in the Geological Department 
I V«CRDL owInE to the Appoinuneot of a. — 1.1* 

Ii« BrUtol MuMum SoUryg 
A^pligUons^r-***- 


the CurAtorihip oi 


TECHNICAL "COLLEGE, 
HUDDERSFIELD. 

The LECTURESHIP fat ENGINEERING Is Vacant. Salary, Xsso 

Appikationi to be sent la to tbe PxiNcirAL not later than August g 
Slaiesaeot of duties may be abtaiaad u|k» application to 

THOS. THORP, Seorettry. 
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ELECTRICAL ENGINEERING. 

The ELECTRICAL STANDARDIZING, TESTING, end TRAINING 
INSTITUTION, 8 CHARING CROSS ROAD, LONDON 
(Propriecon— Syndicate of Electrical Engineeri, Ltd ) 

BOAao OF Control 

The Rt Hon. the Earl of CRAWFORD, K.T., F R S , Chairman 
The Rt Hon Lord Cattlitown. I Hugh Erai Harriaon 

” ~ " ■ Francli Ince 

William O Smith 
Practical Training, and qualiA 


AITordt a Theoretical 

^ntlemen for AppoinU 

through a PractlcaT 2 < 


nu in 

Training In 


Engineering W 


Appllcati 

and whether onlling 


■ubsequently the Electrical Worlc^ the Inatitution ^ 1 ^ auociated with over 
JO lending Firme and Engineen for thl« purpose They are that brought 
directly into aaaociallon with prominent Companiei and Firnu and secure 

an introduction to the Prolminn under the most favourable auepicee 

APPOINTMENTS HAVE BEEN SECURED FOR OVER 8o PER 
CENT OF THE^ STUDENTS who haw completed their Coume sinM 

for competent men Prospectus on appfication 

URBAN DISTRICT oF" HAN D^WORT H 
IN THE COUNTY OF STAFFORD. 

The Technical Instruction Committee are desirous of receiving Applies 
tlons for the ^polniniem of ASSISTANT SCIENCE MASTER at the 
Handsworih Technical School Salary, ^\as per Annum, increasing f,xo 
par Year to ;£iso The gentleman appointed must he fully qualified to 
leach Physics and Chemistry, Geometry, Machine Construciiun and 
Drawing, and Applied Mechanics and Steam An A R C Sc preferred 

A — 11-.. ..... — — •lalificatlons, and experience in Teaching, 

ir Science Suhjecit if requited with copies 
e swt to m^e by Post at the Council House, 

allendance of such Candidates as it may select, and pay railway fares 

H WARD, Honorary Secretary to the Committee 
CoutiLil Hom», SoJ^ Roi»d, Handswort^ July t8, 1898 

MERCHANT VENTURERS’ 
TECHNICAL COLLEGE, BRISTOL. 

JUNIOR FORM MASTER for the Boys School Wanted m September 
next Salary, to to 4 i so a year 

Applicants must state that they have read the printed parliculars in 
regard to the Appointment, which can be obtained by sending a stamped 
oodrcsied envelope to the Rer isi R/tR 

McGILL UNIVERSITY. MONTREAL. 

Applications are invited for the Post of ASSISTANT PROFESSOR of 
CmL ENGINEKR^ING^ ^ ^ ^ t T ii A 

a thorough knowl^ge of 
They should also be prepared 
Designing 
Apply 


dshire), or 


Theoi 


St., 81 Iffley Road, Oxford 


HARTLEY COLLEGE, 
SOUTHAMPTON, 

Applications are invited for the Post of ASSISTANT LKCTURh R and 
demonstrator in PHYSICS and ELFCTRICAL ENGINEER- 


SOUTH- WESTERN POLYTECHNIC, 

MAN RES A ROAD, CHELSEA. 

The Governing Body invite Anplications for the Post of SENIOR 
DEMONSTRATOR of KLECTRICAI ENGINEERING Initial 

iJ.?cX; 






ivelope to the Sbcrbtar 


UNIVERSITY COLLEGE OF 
SHEFFIELD. 

..Tb.»..C?}n>?iL.er£P‘>“ .*<» »n ASSISTANT LECTURER in 

rs from the Registrar 


UNIVERSITY COLLEGE OF 
SHEFFIELD. 

The Poat of ASSISTANT LECTURER and DEMONSTRATOR of 
PHYSICS le Vacant. Salary, jfijo per annum. / " 

■ - • ■ - ■ 1 application to the Ri 


BRUNT’S TECHNICAL SCHOOL, 

V MANSPlELDi 

A THIRD ASSISTANT MASTER Raquind, to contmenca in Sept 
ember To take part In tha *oric of the SchooU of Science. Experunce ii 
Phyrical Laboratory highly dealinbla. Sdare, par annum 

wiri. copla. o<^..rimonUl..|to the^flg^aoMatmtR^ ^ ^ ^ 


f 


VOIGTLANDER & 80HN. 

ACTIEN GESELLSCHAFT. 

Original Makers of Peteval Portrait Lenses and 
Binocular Field Glasses. 
COLLINEAR LENSES. 

SERIES II. 



FULL APERTURE Fs 6 

These L.enses are extremely suitable for Hand Cameras^ 
Instantaneous Pictures, Animals, Studio Work, especially 
Groups in the Studio 

Sharply Covi 


I No 


E<|iiivalen 


h 6 i 




I : 


18 




81 X fii 


A I 


Fop Astro-Photographio, Eupysoope, Single Undecape ant* 
Poptpait Lenses, see complete Catalogue, post fpse on applioatiors 
OUa LENSES CAN BE OBTAINED THROUQH ANY 
OPTICIAN. 

London Branch : 92 HATTON GARDEN. E.C. 


NEW WORK ON PHILOSOPHY 

THE METAPHYSIC Op 
EXPERIENCE. 

By SHADWORTH H. HODGSON. 

Book I General .Analysis of E^rience —Book H Posiiive 
Science — Botik HI Analysis of Conscious Action —Book IV. 
The Real Universe —Index 

Four Vole Demy Bvo White Buofcrsun Binding 
see net 


OilBBIDBS SOIKNTiriO IISTRUIIIT OOIPANT. 

LIMITED, CARLYLE ROAD, CAMBRIDGE 

MARTSof a Pyromeure 

and BupsUll’t Method. 

PARTICULARS AND PRICES OM APPLICATION. 




H, about 6^, III an 


r ditufintioB. 


Phystologleal and Physieal Apparatus of the best qwUtr 

latest Improved mttem “Carabridte” Reekins ineretome,. 
prlee <4 «i. 

Ilhulrmltd CmUlttM»fAMAi^n*ntP0il /Vvspe rtcliftifu. td. 

Address all Cornmnnicatlone : 

■‘Inttrament Company, Ltd., G«m1>ridge ’’ 



THE BRIDOES-LEE 

PHOTO-THEODOLITE 


Th» most perfect Instrument 
innnted tor Surrey Work in 
Mountsmous Distriots, ana for 
Military or Sapid Surreys 


The Photo-TheodoUte 
automatically recordi 
on the photograph all, 
or nearly all, the data 
necessary for the reduc 
tion of the photographs, 
including the Magnetic 
bearings, — thus con- 
siderably reducing the 



SULPHATE OF AMMONIA COMMITTEE 

OFFER 

THE SUM OF 500 GUINEAS 

To be given for the best Essay on the following 
subject — 

« THE TJTILITT OF SULPHATE OF AMMONIA 
IH AGEICULTUEE.” 


MARION’S 

INSTANTANEOUS 

PLATES, 

Specially suitable for 

X-RAY PHOTOGRAPHY. 


The Comniitiee has secured the services of Mr William C Little, 
Member of the late Royal Commissions on Agriculture, and Dr Voeicker, 
Consulting Chemist to the Royal Agricultural Society of England, to act 
as J udges of the essays sent in. 1 n the event of any difference arising, Mr 
Samuel Rowlandson, a Member of the Council ol the Royal Agricultural 


Each author, whan lending In his essay, must at the sama time write 
his name and addiew on a slip, which he shall enclose in a separate 
envelope, seal the latter, and wriu outside it the motto or Mm Jt ylnmt 
be adapts for his essay The essay and the envelope conUuiing the 
slip to be sent in, under one cover, to the andcraigned 

The envelopes containing the names of the authors will be opened 
In the presence of the Committee after the judges have made their 
award. 

All esaays mutt bn in the hands of the undersigned not later than 
November ly, t8p8. The selected essay will become the property of 
the CommUtse, who rttetve to themselves the right to make such usa 
of It as they tblrk fit. 

The Committae alao mtervae to Itself the right to purchase foe a sum 
not txceeding fifty guineas any of tht other assays. 

W G, BLAODEK (Chairman), 4 Fmichurch Avenue, London, E.C 


MARIONA PAPER, 

MATT SURFACE, GLOSSY SURFACE, 
AND GROS GRAIN SURFACE. 

MARION’S 
BROMIDE PAPERS 

Oivlng' Platinum Tones. 
fUll PARTICULARS FREE ON APPLICATION, 
m ILLUSTRATED CATALOGUE REARLT READY, 
1/- POST FREE. 

22 ft 23 SOHO SQUAREv LONDON, W. 
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EMINENTLY SUITED FOR LITERARY AND SCIENTIFIC USE. 


LETTER FILES. 

r/>ere /a no arrangement so simple for keeping 
correspondence, dc. 

Papers can be arranged in a moment either 
alphabetically or according to subjects, and there 
IS no mechanism to bother one or get out of order. 


Six times the 
capacity of any 
binding File, 
and one place to 
refer to 
of six. 



CARD AND SLIP FILES. 



Portion of Card File 
The Ceres Card Files in Cabinets (with rod) for Library 
Catalogues, and in Hoxes and Trays (without the rod) for other 
purposes, constitute the latest development of the Card System 


The Bishop of Bristol " '1 ht (.onvemence of the Writini^ 
Table xvitk ' CiiiP J’tles is beyond word': So far as I can keep 
faie with my lO! respondence, there is nei’er anxiety as to where 
a Utter IS, and the drawer with cards for notes of referencei, 
spec, he’, semtons, Co'c , makes me perpitnally rep-et that / had 
not ’til h a thing hoenty yeat s ago " 

Sir H. H. Bemrose, M.P. am using the Card Box 
daily for a litirary purpose, and I find it simply invaluable As 
It lii.s on the table entries an made at the moment under their 
proper heads, and the feu ility of reference is siu h as no other mode 
of indexing I ai “ ' ” 


In Wood, covered cloth Site, 17" . 

1, 800 Papers Price, with set of Alphabet Guides and . 

12s. 6d, Fxtra Blanks for writing own headings, per doz 

For other varietlee and sizes of Box Files, Cabinets, Writing Tables, Standing Desks, Card Files, dc , see Explanatory 
Pamphlet, Post Free. 

THE CERES DEPOT, 16 BROOK STREET LONDON, W. 


CROMPTON & CO., Limited, 

ELECTRICAL ENGINEERS. 
Laboratory { KENSirfoSflT.) LONDON, W. 

POTENTIOMETERS, GALVANOMETERS, &c. 

STANDARD (MAHGAHIN) RESISTANCES, BRIDGES, BOXES. 

PATENT CO MPENS ATED STANDARD OHMS 

SPECIAL APPARATUS bWtO SPECIFICATION, 

DIRECT and ALTERNATINO CURRENT SETS for 
EXPERIMENTAL PURPOSES. 

HIBBERT'S 

ONE VOLT STANDARDS. 



A. GALLENKAMP & CO., 

19 & 21 SUN STREET, FINSBURY SQUARE, 
LONDON, EC 

CHEMICAL AND BACTERIOLWCAL APPARATUS OF 
EVERY DESCRIPTION. 

iEHA GLASS BEAKERS AND FLASKS AT 
REDUCED PRICES. 

STANDARDIZED BURETTES AND OTHER 
GRADUATED INSTRUMENTS. 
LABORATORY FURNISHERS 

URGE STOCI^O^I^U^PLY WHOLMALE St EXPORT. 


MO TMMFMRATURB MRROR. 


For Photography. 

(^KE^SPSES 


CRUISE to the NORTHERN CAPITALS. : 

Stockholm, Copcnhm«i, and ChriMi.nlm, uxompanM by Mr. 
CONKor PxTOWNt, on the 11. ST ROCNVALD, >4 day. 
pa aS.-OENEVA TOUR. 9 dayi. Extauioiii to Chunouniit (Mon- 
Blue), Zernuut (Muterharn), St Qotlurd, .Obmland, ftc. 
Lutum*. Sir Robert Ball, Mr Edward WHYMrn, Dr. Ldhn 
ikly from May lo. Detail, from SEceetaet, 3 Endildfh 
», London, N.W 
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OWENS COLLEGE, VICTORIA 
UNIVERSITY, MANCHESTER. 

PROSPECTUSES for the Seuion iSjft-g will be forwarded on applica- 

ion — 

I —DEPARTMENT of ARTS, SCIENCE, and LAW , and DE- 

PARTMENT for WOMEN. 

11 -department of MEDICINE 
HI -EVENING and POPULAR COURSES. 

Sprint Proepeetuwa can alao be obtained of— 

IV -DEPARTMENT of ENGINEERING 

V -DEPARTMENT of LAW 

VI -department of PUBLIC HEALTH 
VII -DENTAL DEPARTMENT 
VIII —PHARMACEUTICAL DEPARTMENT, and 
JX -FELLOWSHIPS, SCHOLARSHIPS, EXHIBITIONS, and 
PR12BS 

^ A^ply to Mr. CoaNiaH, id Si Ann'i Square, Mancbealer , or at the 
° SYDNEY CHAFFERS, Reqtatrar 


THE ELECTRICAL 
GENERAL ENGINEERING COLLEGE, 

experimental" engineering 
WORKS, 

a and 4 PENYWERN ROAD. EARL’S COURT, 
LONDON, S.W., 

Train! Student! (or Electrical, Mechanical and Minina Engineerinf 
Develop! Electneal and Mechanical Patent, 

Conairuct! Saperinental and Special Machinery and Model! to 


flllEDilUnDC LONDON BRANCH at 
^UBnUffllllfCt 24 CHANCERY LANE, WO 

TOtionby JOHN GIBSON, M A (FInt Cbm, Camb land G LOI.Y.BA 
(Flnt Cli^ fof »'> Public Eaanunation, Ipaotal InatnottOB 

la M*nUM AYleUiar* for ,ucce!,ful practical Agriculture and Foreatty 


or the Colonlei , alao ii 

and Phyaical Laboratonc. 

Higter Ejtaminniion Journal give! up to-date particular! 
.... Aadiog C S and other Examination, Price a^d , no,! free 
Priie of One Guinea for ciimpetirion each month , Special Prue of 
OnlaMl each June and December 


ICiain*; 


SCIENCE TUITION. 


PREPARATION BY CORRESPONDENCE AND ORAL TUITION 
for all Science Eaaminationi— MatrieuUtion, B Sc , Prel Sci , Ac 
SINGLE SUBJECTS TAKEN — Chemiatry, Phyuo, Botany, Pbyei 
ology, Ac Special CbuM, In Botany and Chemblry 
TUTORS —The Suflfincludee Graduaua of London, Oxford, Cambridge, 
and Royal Univerutiei 

For tenna and leatlmoniala, nddreu Mr J CHARLitTON, H A , Barling 
ton College, ay Cbancery Lane, London, W C 

PHYSICAL lecture, LABORATORY 

uid MECHANICAL assistant, engaged at Harrow School for 
the liMt Eight veBra, «ecks Re-enffagement Good Tentunoniala — 
W K DuvIe, 9 Priory Park Vlllaa, Sudbury, Harrow 


dredging. 

Reliable Infonhatipn Wanted immediately 

a, to place, abroqd where DREDGING ia, ormay be ehortly, carried on 
Commiinlcatione »o !)• aMremed to Captain O'CoNoa, lo Morpeth 
Maoiiooi, Victoria Sirett, S W , London. 

FOR SALE. — A Twin Lena Naturalista’ 

Camera by NawHAieandOuAaDiA.gl-inch foctie 2iiaa, F/d 3, paired 
witb aWaAvR R Lena, N. and G changim Boa, N and G Shutter, 
worhina to i/too aeoond. Price 2ia,— L. G Plan, le King', Bench 


ALBERT EDWARD JAMRACH 

(Lat*. OHARLES dAMRAOH)« 

NATURAUST. 

180 St. GEORGE STREET BAST. 

Imple^t! of Saeage Warfare, Idol,, Sacred Maeka, Peraelaii Ponarr, 
Nennkii China, Lacquara, Gong!, Shell!, and oiher CarkM. 


W. Q. PYE, 

HCIEIinFlCnSTRIinilTIUISB, 

30 ST ANDREW’S STREET, 

CAMBRIDGE. 


i^PMWtoa MpMtRUjr AtUptBd for 


PRICB LISTS FREE ON 
IT OALVAIUIMETU £2 ID APPLICATION 


OMTON-PlCKMD 





•HUTTRR8. 

TIME in MST/MTAKom Sfumu nm Itt Ba 

IlluttraUd CMdUttu Pm 

THE THORNTON^PIGiaiiO MANUFACTIiRlin 00. Ltd., ALTRINCHAM. 


GOSSOR^ 


E«, 


ACTUAL MAKER, 

67 PARSINQDON 
ROAD. E.C. 

MBBCUHT PUMPS. 

CXPESIMENIAL AND BOIENTIPIO OLABB - BLOWINa 


TO SCIENCE LECTURERS. 

HUGHES’ lOTO-PHOTOSCOPE FOR LIYIHG PICTURES. 

THE MOST PERFECT. 

No Shuttu, theraforc no Flickering Superb Mecbaniam 
r*r AfeW Pk»U C»mtm ftr tmkinrtht Pictmi lUtutratid Lull, td. 
SeeMr Huoiua’ PATENT COMBINATION OPTICAL LANTERN. 
Ar Minie.n.. Tripu Lantern 0“ a r— u r M w— 

,he 

, Adbuna Patti, ftc , Bo. Patent Parntdiaiito! 

Science Lantcma. The Univeraal Lanttm 4 mch Condinien. .-wick La^, 
PotnMi Combination front Laraea, il< td , Matvalloiu valni Sdenca 
Lacture Sou Novehiia, The Lantern Kalaidoacopa Cbeapc!i Lantern 

,. .t- «/— la n — ai_ -a r'-,mlog;iie, over iSo choice En 

, ure Set!, Science SuUecu, 

, --JUge, td. Pamphleu Free -W C HUGHES. 

SrxciALiar, Brewaier Houie, Se Mortimer Road, Klngrland, N 


OPTICAL & SCIENTIFIC INSTRUMENTS. 

Spactromateri, Spectroacopcf, Goniomaten, Cathetometer!, Optical 
n — 1 — Inrtmmanuforipeaal pnrpoeaa conatructad loCilenu 


, — - -jnanta for ipeaal parpoeaa c< 

gna. Prut Litl «a apf BcaNea 

W. WILSON (formetly Foreman at Mesfrt. Elliott Bxob. ), 
56 Crogsknd Ri^, Chalk Farm, London, N W 

CoNTRACTOk TO H.M. OOVBRNMBNT. 
ESTABLISHED ilgt. 

BIBKBECK Ba^N^:. 

CENT, ea CURRENT ACCOUNTS, oa Iba Mbumda, 
mont^DalanCab whan oat drawn bahiw £tto. 
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WATKINS ft DONCASTER, 

NJlTURAUnTB, 

AKD MAHUrACTUtBlia or 

CABINETS AND APPARATUS 

FOR enTOHOLoar, birds' Eges, and all branches of 

NATURAL HI STORY 

SPECIAL S HOW-ROOM FOR CABINETS. 

Call or otnd for Ootallod Catalogu* iBB pp }, Pott frtt on 
application 

•lien 

DllegMT tie. 

A LARGE STOCK OMNSECTS AND BIRDS EGGS 

Bird*, MAmmAla, &c , Pracrved and Mounted by First clam Workmen 
with uuc natural iurroundingi All Bwks and Publicationi on Natural 

36 STRAN dTT^ON DON, W.C. 


(Five Doors ^om Charing Cro^a*) 


MINERALS 


K«w and Rar« Specimeni 
dcacrlbed in “ New Arn 
prepared All Price Lints . . 
'^The Copiplate Mineral Ct 




FOP EDUCATIONAL 
SCIENTIFIC PURPOSES 
ColKction.* tmrafill); 


r. 'and form of all known MineraU/with valuable lUw and’ 

'ablet Post paid, paper, is cloth, 7t , cMf interleaved, 4s 
SPECIMEN PURCHASED Samples and Correspondence toliciied 

DR. A E. FOOTE. 

1317 ARCH STSEET. PHILADELPHIA, PA, U 8 A p QQ | £ 




ij ^76 


MI NERAL0 6Y. 

Mk HENSON bar r 
•haded (ireen and Red, b.. 

Rutile in (Juarle Diuptaiu 
Rowlandite, and 1 home 

ROCK CRYSTAI, BALLS BLOWPIPE CASES AND 
APPARATUS 

ColUiti ons for I Nrospectors Lessons given 

SAMUEL HENSON. 97 REGENT STREET, LONDON, W. 

ESTABLI S HED 1840 

TRILO'BITES 

From the Upper Silurian of Dudley 

PhacopK camiatus, xt bd to isi | Phacop* Downtngie, t.r 6< 

Acidaftpift coronata, ar to 4s kncnnurui variolariA. n 

Calymene tilumcnbachii, 5# to | 




I Homolnnotut. ir 6,/ to 7. 
Hdi, Coral., ana Brachlopod. 


A few Upper S 

COLLECTIONS TO 11 LUSTRATE GEOl OGV AND 
PHYSIOGRAPHY 
Calalogties Post Free 

THOMAS D. RUSSELL. Mineralogist, 

TS NEWGATE STREET. LONDON, E.C. 


Now Ready, Ninth Edition, much Enlarged, 8vt>, 

VALENTIN’S PRACTICAL 

CHEMISTRY, QUALITATIVE AND QUANTITATIVE 
ANALYSIS Edited by Dr W R H0DGKIN5.0N, Ptoletwor of 
CbemUtry and Phytic. In the Royal Military Academy and Artillery 
College, Woolwich 

1 .indon J & A CHURCHILL, 7 Great Marlborough Street 


RA' 


PHTaiOOBJJPHY Mtd OaOLOOT. 

COLLECTIONS 3c MICROSCOPIC SLIDES 

Ag •dviied by Scienc« and Art Directory, arranged by 

JAMES R. GREGORY tSc CO., 

Mlneralogrtata, dec.. 

To Science and Art Department, British, Indian and Colonial 
Museums, &c 

NOVBLTIBa and RARB OBHS and PRBOIODS 
STOOTBS. 

if Sfeciment /»r Museums, and Colleciers, and all Aurfeses 
‘ " "■ ■ - - ' ” • snd MintnU 




i MIcroSLOflc Sect 




NEW AND VALUABLE MINERAI tPECIMENS CONSTANTLY 
ARRIVING 

Stores d OfSoss ' 1 Kalao Plaoa, KBNBIMOTON, W. 

Naw Catauooue. and Liht. t kes 


PHCEHIX FIRE OFFICE, 

9 LOMBARD ST.. E.C., and 67 CHARING CROSS, S.W 

Established 1782. 

MODERATE RATES ABSOLUTE SECURITY 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 

SacaBTAaias— W C. MACDONALD and F B MACDONALD 

XiOBSaa PAID OVER AS0,000,000. 

la GUINeX^ NORWAY CRUISES 

FROM NEWCASTLE ON 1 YNE— FORTNIGHTLY 
•<MIDN10HT SU.N,” 3178 Tons, 3500 HP 
Fine.t YACHTING STF.AMER afloat NO UPPER BERTHS 
— jjuly J3 , and Augujt ' 


'--«from 


irrf and 17/A 

lyVX'pASSFNGiR AGENT, ALBION S S 
' ■ Newca.tle-on.Tyne 


_ "“c6’?£.’drfc 

ORIENT COMPANY’S PLEASURE CRUISM, 

By their Steamship / USITANIA (3912 tons register). 


MALTA, ALOIEkb, &c. 

Leaving I ONDON aoth beplewUr, returning Sth November 
String Hand, Electric letght, Higb'Clftss CuiNlne* 
u.« „ w. /F ORFEN andCO \ Head Offices, 

Manager. ( ANDERSON, ANDERSON, and CO / Fenchurch Avenue 
For pasuge apply to the latter Firm, at 5 Fenohurch Avenue. London, 
E C . or to the We.t End Branch Office, 16 Coclupur Street, S W 

HOLLOWAY’S" PILLS 

CURE 

Biliousness, Sick Headache, Indigestion, and 
all Internal Complaints. 

CAN BE TAKEN BY THE MOST DELICATE 
Holloway’s Pills and OlDtment may bo obtaisod of 
all Medicine Vendors. 


“0PTIMU8 ” INDUCTION COILS 

(Best London made) 

FOR R0NT6EN X-RAY PHOTOGRAPHY. 

Inch Spark 2 3 4 5 6 10 la 

Fnee £8 £10 £12 £14 £16 £28 £S8 
Larger Coils to Order 

Sum FOCUS TUBES. cuSm 25/- 

ACCUMULATORS AND PRIMARY BATTERIES. 

L SON & RAYMENT, LONDON. 
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THE 


•It tn.* cnniM ! JAS. J. HICKS, 

AND KflIEMATOfiRAPHS s, 9 & lo hatton garden, London, 


FOR SCIElTTIFIC 
WORK. 

High-clasi InrtrumenU of be«t 
workcnanship. Uaed by the 
Leading Expert! at Home and 
Abroad. 



IS SOLE MAKER OF 



THE NEW PATENT SPHYGMOMETER 

Invented by Doctors Hill and Barnard, which it of special 
construction, and a simple and accurate artenal pressure gauge 
It IS marvellously sensitise, and consists of a metal tambour, 
the expansion of which is exhibited in a highly magnified form 
^ means of an index or pointer which travels round a dial. 
This dial IS graduated in millimetres of mercury. The armlet 
pump and pressure gauge, when not in use, fit conveniently into 
I a leather case. By means of this mattumcnc we believe that 
I the arterial pressure can be taken in man as rapldlv, simply, and 
I accurately as the temperature can be taken with the clinical 
thermometer. 

Price £&. Spare Ba g and Tube, Ba. 

Tba Inatnuaant baa a e-ln. PlaL a^ ta, paoka4 In a 
naat moroooo Case witb Hanali, 

FULLER PARnCUUm ON APPLICATION. 


NEWMAN & GUARDIA, Ltd., 

93 ShAffcasbury Avanua, London, W 

VXXwAwOKXSRjflLY XXOTFXSll^ 

(TBMPBRAlfOa). 

GREAT RUSSELL STREET, LONDON. 

This newly erected and commodious Hotel will, « » believed, meet the requirements of those who deare all the conveniences 


t 6rf. pet night. 


Also, amalgamated with, and under the si 

T XX uA. O K. S R 


(TBMPnaAKCB HOTBD, 


n appli 

Proprietor— J TRUSLOVE. 

e management, 

iOXTSx: 


THii Hotel, which has been 


1 MONTAGUE STREET, RUSSELL SQUARE, 

sn carried on so successfully for the last 13 years, adJoloa^aBrl^ 


“ Truslovr, LoNpoN," 


THE SCIENTIFH) MAH'S, HATURALISTS, AND IRAVELLER’S CAMERA 

Stereoscopic Company’s BINOCULAR, 

Becauae when read y to take is Pictures it weig ht tg ounces only. 

ll is nsad Uks s FmM GIsm. Takes iastsnlaii»>ui and time ej^iurn Gives Pictures , m. by 3 in 
when jiMd •iuh the simple Anting end anlorauig apperntus. Price M$ Ss. only Complete with enler^nf 

appsLT^.'OtO tOa. rftKE Lscsoni to Tweb assfi. 

Prom R BOWDLBR SBAKPB. Esq , LL.D , AssIsUni Keeper, Koola(lcal Deportment, British Museum. 

. AfarcA ,, 18^ 

“ I bove received the remainder of the proofs of my photographs, and I must say that 1 am delighisd with 
then I considsf it one of -the host day's work I evsr did when I bought one of your ' Blnacnbur'^ Cuaeras. 

Ti.. .... ....I. wMi.). Is I, workod, and the excellent results ohiuned, make it a moet pleaeiireUe eccompeni. 

tiling, and, in ny case, qo per cent, of my Norway photographs hsve conn out beauti- 
nndlreinkindercsntiot M considdreiL Mares. I think tUs is a granO lesolt, whan you 
. Ilkt^ or no cxperlenot of phoi^rapCy, and bad only time for an hoar’s insireeiioDln 

’ ““*d, and, further, that 1 aid if — *■- — ' ‘*- 

btwerd Ao having much pies 
my friands." 


I IS exception- 
Propnetor-J TRUSLO'VE. 


ihity, wMIe evyn 

remember that I , — , . 

the day^b^m 


ui NMay in the 
hfUl ’ fUnncuIar.’ 


T H B E RBOSCOPIC^COMPANT, 

lOe and 108 REQEMT STREET. W.. .nd 64 CHEAPBIPC, E.C 



CATAtOflCTS ntKB. 


Priaurifby Riouno Clat and SoNa Limitxd, at r A > Bread Street Hin, Queen 'Victoria Sireet, ia the City of London, and publltbad by Ha 
^gS^Co., Luhitbd, nt UoiUnle Sireet, London, W C, and T»» MacsnuAN CoitraNV, 06 Fifth Avenne, How york.—THU«SDAV, Jay ei 
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BMOlHEElUMO AND CHBUISTRY. 

CITY AND 0U;LD$ OF LONDON 
INSTITUTE. 

^Th« CouHi of InitniMioa »i tfc« lotritatVt CwrriiAL Tcchnicai. 
OOLUOB (Exbtbit)«n Eead)trt for StuAMti net oiiiitt if jtn of ogo ; 
thoM tt tba lutlniu'i Tbcuiiical Qj|,utoc, FlNiiqir, tr« of An Intor- 
madiAi* Gta4a for StwlAnti not nntbr li j^onn of Ago. ThO EoiiAncA 
Emunlnnuont to both CoIleMi nrr .~i .a. a — 

commonce In Oclobm PAriiralBi 

Ahipi, Fa«, And Coann of Study, wAy bo obtAinod f 
CoIIhaa, or from tbo Hdod OAm of tbo Inidtiiu, 

BAAlngbAll Stroot, E C 

oiTT A«D ouiwi cnamuj. wmmoAi. oollme 
(ExHiBiTtOM Road, S.W.) 

A Collogo for highor ToohnlcAl Intttuciian for Stndtnu not nndor i6 pro 
to baeonw OvU, UocbAnieal or BlaetrkAl Englnoora, Cbomicol And 
otbot MuBfAOInronh And ToAobort. Foot for a fall AitoclAtoAhIp Coono, 
jCtS por Sowdon. Profuoon — 

CM/ uU/ MtcJUn/ea/ Smtimur/nf W. C. Unwin, F R.S , M Iiut C E 
( W. B. AmTTiif, F R.S , Pttt Prao. 

■ ‘ Intt. E.E. 

. 1” *" “ " 

Mtc/kmmct »nd 

am AMS SDBJM noEWtOAL OOLLMl, FnunET. 

(Lkonaad Struet, Citt Road, B C.) 

PtoyldoA CowM of IntonnodlAto Initmalon for Dty Stndonti not undor 
uyotnof Ago, proponng to ontor Bnginoorlng And ChomicAl InduitricA 
Foot, por SoMlon l^ofcHori 

Phtitt mJ SUctnca/ EngiMarlHf S P Thoukon, D Sc , F R.S 

“^JwEDauav.MA.BSc.MIME 
Chtmlxiry _ . . R Mbloola, F R.S , F I C 

JOHN WATNKY, Hon S«».tAry 
City And Oulldi of London Initituto, 

OroAbAffl Collogo, BAoIngholl Stroot, E C 

HERIOT-WATT COLLEGE, 
EDINBURGH. 

F GRANT OGILVIE, M A , B Sc.. F R S E , Principol 
DAY CLASSES-SESSION 1896.99. 

The Sotoion oxtondo ftom TuoodAy, October 0, 1898, to Fridoy, Juno a. 


M Oaoioa ptOYido Couroe* of ^y oxtonding over ooo or more yoor*, 
,__j1o for ^udonu 0^ btvo pnrii^y poAied through tbo Curriculum of 
A 80^^ Sebo^ Tbo prioeip^ Coutmo ore -Phyrieol end Cbomlctl, 
Mochon^ Enginooriog And SIwtricAl Enginooring Tboro Are oloo 
CUtm in Froneb, GoimAn, DrAoriu, tad Pnctico of Commorce. Clou 
F^ Item jfi tJ lo;^ or Sotoion Foe, jCio tor 
Tboro It^Alto A_Prop«Btory Coureo of Inttructlon for Agriculturol 
Sm^tx. SoetKin Fee, A] jr An oxtroct from the CAlondnr of the 
poilego, gWng porriculmof tbo Dty CIamoo, nod of the vAnoutApplinncoii, 
ImboTAtorioi, And Workihopo AYoflAblo for InMruotlon, mey bo hod on 
WUcAtion to tbo Lisxaaian, At tbo Collogo, or to tbo Trbaaoiuiii of 
George Heriot t Trutt 

„ „ DAVID LEWIS, TroAturer 

TroAAttrer’t CbArabort, 00 York PUee, Edinburgh, 

July 16. 1898. 


BEDFORD COLLEGE, LONDON 
(FOR WOMEN), 

YORK PLACE, BAKER STREET, W. 

PnnctpAl Mitt ETHEL HURLBATT 
The Seteion 1898.99 will boghi on Thundoy, October «. Studontt Are 
oi^oo^ to onior their namot between a aH'^ 

Further information on AppUcAtloB. 


n Wodnetday, 


BEDFORD COLLEGE. LONDON 
(FOR WOMEN). 

YORK PLACE. BAKER STREET. W. 
HYGIENE AND PUBUC HEALTH 
bo 2 ** Inttructlon, ^PmctlMl and TheoreticAl, wi 

m CollegA. 


UNIVERSITY OF ST. ANDREWS. 

CflAIRS OF KATERIA MEDICA AND PATHOLOGY. 
InaceordADcewith Ae t^ ofOrdinAiwe No. 47, St. Andnwt No 6, of 

PATHpLtWY, w^ ib^ conduct ClatMt at Dundee quaUfying for 
gi^UAdon in MedidiiA t the Appointmanta to data (rom October 1, 1808 
Anpllcatloot, aoconatmM by thirty met of teedmoiiialt, to ba lodged, 
to Angutt ]i next, wto M*. Stu^ CTiiace, SacretAry of the Uolyertity 
OWurtj from whommitlMr taformRaoB «k*mi.ua.a» 

St Andrewt, Jana 1891. 


UNIVERSITY COLLEGE OF NORTH 
WALES, BANGOR. 

ELECTRICAL ENOJNBERIMG 

ne^tS^ugf^^J^sl^Wnh^ 

nmt and Practical Blactrickf. The nyeiCAl Labeeaton it fully aquip^ 
A Compound Steam Baglna, DyaamoA, TraBtfarmar, Sacondtry 
Baaiery, and the aioet approved modem MeaouHng lattrutaena for all 
Braachea of Elect r ical EStoaathig. Laboratory Feat at tha rau of di it 
par Tana ibr lix honra par waek. Compotiiion Fee for aJlCoUaga Lacturei 
far the Saiaion, di<x 


J. E. LLOYD, M,A , SaoatiuTr and RaglAtrar 


UNIVERSITY COLLh.QE OF SOUTH 
WALES AND MONMOUTHSHIRE, 
CARDIFF. 

ASSISTANT LECTURER AND DEMONSTRATOR IN 
ANATOMY. 

*^^ 81 '.. 

Stipend of di* 

TEMPORARY ASSISTANT LECTURER AND DEMONSTRATOR 
IN PHYSIOLOGY. 

w One \ — 

in PHYSIOLOGY at a Salarj ol 

>, together with Ternlmonlall, which need nol 
•ndenigned on or before July 30, 1898 
J AUSTIN JENKINS, RAT, Regitirar 


Univariily College, CardilT. July 7, 

W A N T EDT- c H i E F C H E M I S T and 

MANAGER of WORKS, by a leading London FltmefManuriicturing 
ChamUti employing oavoral hundred people. The qualiiicatiou 
necemry for the poeition ire high and well-grounded saentific know 
ledge and eltainmenMi t good practical experience in carrying out 
manufacturing procaAtaa , exceptional powere of organlaation and 
administration , tact , good Judgmeni : capability to direct and control 
tdentific woricen engaged In the mannfacture of line medicinal 
chemicals and pbarmaceuiical producu A gentleman with University 
training and Degrees preferred The petition commands a liberal 
lalaiT Replies will be treated In the strkleat confidence if so desired 
—Address, stating age, qualifications, and experience to " Manager, ’ 
c/o Meiers Maxkbv, Stewart, & Co , 57 Coleman Strr— ’ — J— 


CITY OF BIRMINGHAM 
MUNICIPAL TECHNICAL SCHOOL. 

The Conporatioo require the BerWoes, lo September next, of ec 
ASSISTAKT MASTER for the Uwer F ' a. ... 

Englith, and SJemenUry Metbematict i 


d French Salary, Aioo per 


Office# of tbo School, Suffolk Stree 


GEO MELLOR, S 


HARTLEY COLLEGE, 
SOUTHAMPTON. 

sare Invited for the Poet of ASSISTANT LECTURER and 

demonstrator in PHYSICS and ELECTRICAL ENGINEER- 
-NO 

Snlary, /leo per annum, 

Applicntloos mutt be received on or before Monday, August 8 , 1898 
- ■ ■ 1 may be obtained on ap^lcation to the Cleik 


TECHNICAL COLLEGE, 
HUDDERSFIELD.^ 

The LECTURESHIP In ENGINEERING fa Y«^t. taUrpt £*» 

Appb^ons to be sdR In to the PniHCirAL not Ihter thmA Amgifat 9. 
Stalssnent of duties may bA obtained upon pp^icatioo to 

THOS. THORP, Secretary. 


TECHNICAL COLLEGE, 
HUDDERSFIELD. 

The ASSISTANT LECTURESHIP to Bi«lfah,Ll^ a«|. |faes<di b 
Vacant Snlary, £ioa per annum. AmUcsm^m M teni th to tha 
Pmncipal later then Attguit rd. ScamAmc oF’dufhw may be nhtalaed 

tHo^thqep, a 


SOUTH-WESTERN POl^YTECHltlC, 

^MANRESA KQAD, 

uSioWbW'r 



MAHOGANY BIUNIAL LANTERN, 

4-111 CoixUoun, BraM Troot, ^romauc^^Jective*, J«i, wkI Diuolvet 
DITTO, Sup«ti<w Main, inb M ‘ DITTO, £18 Iflfc 

KEEVIL’S PRISMATIC DISSOLVING LANTERN, 

Mabog^iy Bcdy^jjd ^ ^ 

B. &. “WOOB, OprrxoxAXV, 

74 CHEAPSIDE, LONDON. 




WRITE AT ONCE 
BALANCES WCRKau 

WEIGHTS. NEW GATALOeUE pibwiM 

CONTAINING 400 PAGES AND OVER aooo ILLUSTRATIOirS, ' ’ . \ ’’ 

CHEMICAL, BACTERIOLOGICAL APPAIATPS, AMD PORE 

v'-i,', ;i.i: 

W. ft J. QBORQB, Ltd., I«M . . .-Jt.' 

F. £. BECKER & CO., 
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INDUCTION COILS and 
APPARATUS FOR X-RAYS and 
WIRELESS TELEGRAPHY. 

BUY DIRECT FROM THE M AKER. 

Dt. HALL EDWARDS wnle« - 

“ The Hoepital Coil u working aplendidly ” 

COMPARE OUR PRI^S BEFORE PLACING ORDERS. 

H. W. COX, Ltd. 

■ANOfACTURlNO SLBCTRICIANS, 

10, ii & 28 CUBSIT OB SHEET, CHA HCEBY LANE, V.e. 

C«1I «nd ut or writ* for U*t. SpooUil Dark 
Room for DomonatmUoni. 

Radiographs taken for the SolentiRo and Medical Profession. 


SECOND-HAND 


(By Leading 
Maker*). 


BAIRD & TATLOOK^: 

AanufacturerB of Cbemical anO pbi^stcal 
Bppacatua, Xaboratorp Sencbea, fume 
Closets, ^c. 

H)ealer0 anb importers of pure 

Cbemicals, Be. <• 

Contractors to t)cr flbalcstp’s Government. 

14 CROSS STREET, HATTON GARDEN, 
LONDON, E.C. 

CATALOGUES ON APPLICATION 


N088 MiCROflCOPCS, £22 10s., £90, and £99. 
V' R098 TELESCOPa, SSAO 
COOKE •' 


FHCENIX FIRE OFFICE, 

9 LOMBARD ST., SC., And S7 CHARIHO CROSS, S,W. 

Establishbd 1783 . 

moderate rates absolute security, 
electric uohtinq rules supplied. 

LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 

Sbcmmtariks— W C MACDONALD and F. B. MACDONALD 

M*»aa PAio ov*K £*0,000,000 


THE JOURNAL OF ANATOMY AND 
PHYSIOLOGY, 


CONnVCTBD uv 

Profs TURNER, CUNNINGHAM, MACALISTER, 
M'KENDRICK, and THANE 
Vol XXXII -Now Serlo,, VoL XII Part IV -JULY 189S 
Now Read}, Prico6, 

With PlaUi ltd Flfunt m ftxt 
Contents 

1 — W G Robertson, M D Salivary Digeslioo of Starch In Simple and 
Mixed Diein 

e.— J P M-MurHch Crossed D}Kopla of Kidney, with Fu 

3 -N B Hannan, M B Duodenu Jelunal Flexure 

4 -L J Mitchell, M D Thirty-nine Cases of Meckel’s Dis 

5 — F p Simpson, F R C S Congenital Ahnormaliuai v, mean u, 

6 —A i. Taylor. Six Lumbar Venebrm and Abnormal Mlddta bacial 

7 — F W "Zurich, M D Comparativa Anatomy of the Neuroglia. 
(PlaleaXVI,y‘'''' 

Broom, M D ,, 

9.— R Broom, MO Is there a 


lb Special Relatior 


-F G Parsons, b R C S Muscles of Mam 
to Human Myology 
-J H F Wllgress HMediiary Sifflhett of MsUcati4>Phalaagaid 
joint of Thumb 

— E Cornet, M B Skulls from Ceylon 
-R J Andenon Manus of Dugong 
-E Fawcett, M B The Mounting of Disaectloiu in Uaaitu 
— Arehmologia Anatomica 

" r M’Uellnnd Moderator Band in Left Ventricle and Perforate 
'• - le In Heart of Sheep. 

lie, M D Eighth Report on Recent Tcratologicnl 


< ^ M’U 


London CHARLES GRIFFIN & CO , Ltd , Exeter Street, Strand 


“No Better Food.” 

Dr. ANDREW WILSON, F.R.S.E., &c. 


250 Gold Medals and Diplomas. 

N.B Just three words are necessary in order to obtain the right Cocoa,, 

r/r FRyS-PURE-OONOENTRATE.D . 
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WATKINS ft DONCASTER, 

AND MANDFACTUURI OP 

OABINET8 AND APPARATUS 

FOH iHTOWLogr, mites- eeea, ahd all ssasohis or 
SAnSAL HISTOSr. 

SPKIAL S HOW-BOOW FOM CABIMSTS. 

lijr- y tvHl for SotalloS Ostalosot (OS fp ), Po*t froo om 
applloatloH 

ll.l.-For lyllwet Md SuptrMty of C«UmU ud 


36 STRAND, LONDON, WX. 

(Fin Doon firom ChAring Crau.) 


TRILOBITES 

Prom the Upper Silurlen of Dudley. 

PhAcopi CAudAtut, If 6 ,/ 10 I5< I PhACopA DowninglB, ii M to ji 
AcldAfpli coTOTAtA. it to 4/ Kneiinurui vAriolArU, tf (W to 

CAlymens BlumenbAchil, is to ii 6J 
SIS M I Homoloiiotiu, If 6d toy, 

A few Upper Siln nan CrlnoMf, Cocfih , And UrAChiopod*. 
COLLECTIONS TO ILLUSTRATE GEOLOGY AND 
PHYSIOGRAPHY 
Calalogtus Pest Fret. 

THOMAS D. RUSSELL. Mineralogist, 

« NEWGATE STREET, LONDON, E.C. 


MI NERNLO GY. 

Mr HENSON hit now soms fine Crvitale of Hadden TourmUtnet, 
sha^ Orm and R^, beautiAiHy OytullUed Orpiment, Native Sulphut, 
Rutile iv Qoaru^^o^taae, Reo and Yellow Wulfenites , aUo Sipyllte, 

ROCK CRYSTAL BALLS BLOW PIPE CASKS AND 
APPARATUS 

ColUci$ pns for P rcs p4(t0rso Lasse s 

SAMUEL HENSON. 97 REGENT STREET, LONDON, W. 

ESTABLISHED itfo 


MINERALS. 


FOR EDUCATIONAL 
. AND 

F dCIENTIFlO PURPOSES. 

New And Rere Spccuneni, con.untly receired from nil poru of the world, 
dAAcrib«d in “ New ArrivAl Uft." SyiienAtlc Collectiotu CArefully 
prepAred AM Price Lnl. Free. 

*' The Complete Mlnenl CAtAlogue," lU to lIluitrAiionA, Nahic, 
Comporition, And form of All known MlnerAle, with VAluAble LieU And 
TAbIcA. Poet pAid, wper, u ; ciotb, at. , CAlf lalerlAAved, tt 

SPECIMENS PI^CHASKD SAmpIei And CorreipoiiaeiKe tolicited 

OB. A. B. FOOTS, — 

l$irAMNSTKn,n»U0EU>NIAPA,U8 .A KCjO I 

Eataalishad 1876 ■ ■ hm 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 

Volvox, ^irogyra. Detmida. Diatoms, Amoeba, Arcella, Actinoepbrnrlum, 
Vortlcell^ Stentor, Hydnu rioecularia, Slcphaaoccrof, Melicerta, and many 
other Spec^en* of Pond Ufe. Price u par Tube, Poet Free H«H* 
pomalla, Aetacua, Ampbioxue, Rana, Anodon, &c., for Diesection porpoeet. 

THOMAS BOLTON, 

*5 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OP THE UNITED KINGDOM. 

TH» LAftOHATORY, PLYMOUTH. 

The feltdwlng Mthneli cm always be mpplied, shber living 
or preMrved by the beat methodi 

Sycon , CIafa, OImUa, SArtnlAriA ; Actinia, TaaIIa, CaryophyllU, Alcy- 
mlurn , Hoctnlpbon C^tTMArt^) , LcpioplanA , UntuA, Amphipomi , Nan^ 
Apbioditt, Aienioolh Luh& TAraballA, Lapaa, BAlaniu, OAimaartu, 
Ugia Mt^, NaballA, CArcintu , PatallA, Buccinun, EMona, PectAaa, 
BtigulA, Critla, PAdiOAiUna , Holoihuria, AtiariAA, BchinuA , A^ia, Salpa 
(praarndX ScylUtun. Raia, Ac., *c. 

For pricn and non detailed Ilita apply to 

BiologicAl Inboratofy, Plymouth THE DIRECTOR 




UBtfll firni lilHBis, 

or svAry Ossopiptlon. 

Pile CkittleMs, VeliBdrIc Solotlons, 
PUin tnO Stoppered Bottles, 

AND BVBRV LABONATOAV REqUWB«4*NT, 


nOQQHD X BAYTUBES7,;S.r%sr 

M M ^ ^ M n Anodea ai lupplied to J Mackenrie Davldion, 
ACTUAL MAKER, 

07 FABBINODOM A A 

HOAD, B.C. 

MBBCDBT POMPS. 

BXFBniMEtnAL AND SOIENTIFIO DLASS BLOWINa 


Ihomon-Bickard 

k £200 k PRIZE 

COMPETITION. 

Illustrstsd Catalogue, with Particulars, Pott Fraa, 

THI T HOlWTOll-PlOmRD WAWF/ICTUHWfl CO., Ltd., AITBUIOHA M. 


TO SOIENOe LECTURERS. 

HUGHES’ lOTO-PHOTOSCOPE FOR L1YIN6 PICTURES. 


Sc MioUtura Tripla LantArn conitruotad fm 

w — Oayhydregen Mlctoacope __ 

Magnliicent Raiulu Doewn Tripla, Piiia Madal, 

Higheat Award. Soppllad to the Royal Polytachnlc Inititntbin, Dr H. Gaar- 
TAH OuiHNati, Madama Adbuma Patt,, Sc , Sc. Patant Pampbangoa 
Scianca Lauiana The Unlnnal Lanlara 4 iach Cendanaart, a-wick Lamp, 
Portrait Combination (root Lanaaa, i8f. U , Matvellotu ealua Sdenca 
Lactora Seta. Noraltiaa. Tha Laniarn Kalaldoacopa. Cheapaat lutarn 
OntStein tba World Grandly lUuattatad Catalogna, over ite cboict Bn 

‘(iT^ A ^ “ pSiwS’IwHy*^.'' H uote 

SrsciALMT,' Brewater Houae, (t Mortlintr Road, XJngalaod, N. 


PHTBIOORAraT »nd OBOLOOT. 

COLLECTIONS & MICROSCOPIC SLIDES 

As advised by Science Md Art Directory, arnniged by 

JAMES R. GREGORY & CO., 

Mtnsrsloglsts. dee , 

To Science and Art Department, Btitith, Indian and Colonial 
Muteumi, Ac. 

irOVaLTXBS and sad PBaoious 

Msmtrol Sfe et mem s fer Mstttisms, ond CelUctors, end oil forfests 
Keth SpeesmSMt mod MkreseoAic Ssetiens of Recks mod MlsutrsUt 

NEW AND VALUABLE MINERAL SPECIMENS CONSTANTLY 
ARRIVING. 

Stores ioinoes; 1 KslsD KBMSIHOTOH, W. 

New Cataloovas and luaTa F 
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“OPTIMUS ” INDUCTION COILS 

(Best London made) 

FOR rOntoen X-ray photooraphy. 

Inch Spwk 3345 

Mc« £8 £{0 £12 £14 ^ 


PEBKEN. SON a BAYMENT, 


£12 £i4 £16 £88 £89 

Largtr Cetls to Ordtr, 

vSm FOCUS TUBES. QUA 1 SS 1 M 25 /- 

ACCUMULATORS AND PRIMARY BATTERIES. 

«S LONDON. 


LARGE MODEL ILLUSTRATING HERTZIAN WAVE MOTION. 

Jl« designed by Prof. SILVANUB P. THOMPBOM. 

Bsautifully Illustrating the propagation of the Wave, the progress of which may be 
watched, from the Oscillator until it reaches the Resonator and causes a 
responsive vibration. 

Apparatus for Hertz Experiments. Radiator and Coherer to Illustrate WIRELESS 
TELEGRAPHY. Syntonic Leyden Jars with Air-gap Tuning Slide, Ac. 


(BY APPOINTMENT TO THE ROYAL, INSTITUTION OF GREAT BRITAIN), 

aOTBRHlMMT OOMTRAOTOBB. Ao., 

56 CHARING CROSS ROAD, LONDON, W.C. 


ALBERT EDWARD JAMRACH 

(Lste CHARLES JAMRACH), 

NATURALIST. « 

180 ST. GEORGE STREET EAST. 

ImnlaanU of S»Tt(« Warfan, Molt, Sacrad Hatka, Paranan Pouary, 
NauoUi Cbina, Lacquari, Ootnst, Shalla, anl atbar Cnrioa 

12 GUINEA NOR\^Y“CRUiSES 

PROM NEWCASTLE-ON TVNE-FORTNIGHTLY 
“MIDNIGHT SUN,” 3178 Tons, 3500 IIP 
Plnast VACHTINO STEAMER afloat NO UPPER BERTHS 
Sailings —August 6 , so 
Sftotal Crutnt, St^Umbtr ^rd uul ijtk 
Paras from ra Guinau, including Ant^clnu labia 
For lUnarsry, So., apply to iha PASSENGER AGENT, ALBION S S 
CO (Ltd ), Marcanille Chambars, Newco,tlo-on Tyna 


ORIENT COMPANY’S PLEASURE CRUISES, 

By their Stwunship LUSITANIA (391a tons register). 

For COPENHAGEN, WISBY, STOCKHOLM, ST PETERSBURG, 
BALTIC CANAL, Sc., 

Leaving LONDON August, rsturning Mth Septembar 
Pot SICILY, CONSTANTINOPLE, the CRIMEA, GREECE, 
MALTA, ALGIEks, Sc., 

Leaving LONDON soth Saptambar, raturning Bth November. 
String Band, Electric Light, High<Iass Cuisine 
rP GREEN and CXI \ Head Officee, 

Managers | ,^dERSON, ANDERSON, and CO / Panohurch Avenue 
For paiiaga apply to the latter Firm, at 5 FencburA Avenue, London, 
E C ,Vto the West End Branch OIBce, i 6 Cockspnr Street, S W 


ESTABLISHED 1B61. 

BIEKBECK BANK 

ro Southampton Buildings, Cboncery Lane, London 

INYE8TBD 7UND8 

£10,000,000. 

The BIRKBKCK ALMANACK, with full parUculart, post ftee. 

FRANCIS RAVENSCROFT, kfanagtr 


HOLLOWAY'S OINTMENT 

CURES 

Gout, Rheumatism, Lumbago, Sciatica, Cuts, 
Bruises, Sprains, 

INVALUABLE FOR ALL SKIN DISEASES. 

Hollovay's Ointment and Pllla ma; be obtained of 
all ledicine Yendora. 


OPTICAL & SCIENTIFIC INSTRUMENTS. 


, jpactrosoopei, ( 

Bencbes. ftc , ftc Initrumenu for ... — 
ownd^gns Prkt Lut on ufflicmtion. 


I, Optical 
to Cuenu' 


W WILSON (formerly Foremarj at Messrs. Eluott Bros.), 
56 CrogsUnd Road, Chalk Farm, London, N.W 
<>)NTRACTOR TO H M. GOVgRNMBNT. 


NOTICS.^AtivtrHstmtiiis ttnd bmsiiuss UtUrs for Nature thould be addrtsted to the Publishers j Editorial 
communications to the Editor. The telegra^ic address of Nature is “PhusiSj” London. 

SUBSCRIPTIONS TO ••NATURE." 


Yearly 

Half-yMJtly 

Qusrtwly 

To all Places Abroad 


Half-yearly o IJ 

Qnattwrly o 8 


CHARGES FOR AbVBRTISEldBNTS. 

£ ^ • 

'Three Lines in Column 
Per Line after 

One Eighth Page, or (Quarter Column 
Quarter Page, or Half a Column 
mlf a Page, or a Column . . 

VYhole Page . 


o a 6 
009 

0 18 6 

1 IS 0 

1 1 : 


•The flrst line being in heavy type is charged lot as Two Um 


Cheques and Mohn Orders payabU to MACMILLAN ^ CO., Lmited. 
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a. 



^ mm 

chemical ^ 


PHlUiP HAUfKi^ St c^., 

PHYSICAL ^PPARAfl^ll., RAKERS, 




ost>ofiiSX<xiTr*s €>xXm snrcii>x»arai 


PORTABLE OIL ENQIMa 

BCONOMICAL, 

POWERFUL. 

feFFlClBNT. 



Suitable ror allclaseea 
of HurtCKltural 
MorR. 


™ References, dc , on 

*Pn,CArio. 

Powmr par Hour 

BR08., LTD.7 OPENSHAW, MANCHESTER . 


X-RAY APPARATUS. 

WAT80II*8 ”9*1^ OISCHAROI IMDUCTIOM COItS «r« of the 
4«»«t poHiUe qatUty and of noet careful coniiruci on , they are 
tilted tnih WATaoni Patent VRIL CONTACT BRSAKBR 

Inductloa CqU 

TbtROCHBFORTJNDUCTIOirCOIL -Watsok aho SoNa«r« Agenu 

for N«w Coil and it* work ng n ay ba lean at tbeir London 

•ddm* 

VACUUM TUBES. FLUORESCENT SCREENS BATTERIES 
and averything of tha Uteat daaign for 

X-RAY WORK. 

SPECIAL OUTFITS FOR THE HOSPITAL ARMY FIELD 
PURPOSES and PRACTITIONERS 
I ull part culari are contaliwd In Cai Aux-ub No 7 
/’Mt /nrr OH afflK*hoM 


MICROSCOPES. „ „ 

Now Ready Now Ready 

KEW EDITION OF CATALOGUE No 2 

containing paitioulan of mota than 
K DIFFERENT MICROSCOPES 
u labia for ercry Clau of Work Accawrir. of every deAOript 0<t niany 
if new Deagn All M croKopttl. .hould we tbli new Catalogue 
rett/m n n^Ucmtion 

MICROSCOPIC OBJECTS. 

I NEW EDITION of Watwin a Caiaudoue No 3. a Clat.ified Lut 
rcpnaanting a Stock of .OiOoeO^acti will be taady .hotlly 


PHOTOGRAPHIC APPARATUS. 


W. WATSON & SONS, 313 Eigh Holborn, London, W.C. 

{fistabltshed ) HD.«otrwo7>6 FORREST ROAD EDINBURGH 

b«'^»CHE3|^3 S WANS TON s tre et, M ELBOURNE, A USTRALIA 

THE NEW STIGMATIO LENS. 

SERIES II F/0 

asxExrrxsEc DBaxoinr -woaEKMjasrciaKxiip. 

It the best All-round Lent for either Profottlona) OP Amtteur ute. 

Etch lens wiH gire perfect definition with full bptrit&t to the’eYtrelRie eonenof thejdete 
It is sold to covet , with smeller stops it will cover Et least two sizes laraer, giving perfect sntrp 
nesS all over the plnte, and thus becoming a wide-angle lens of the higMt exccTlenct Either 
combination may be used separately giving {oci of about li and 2 timet the lesgth of thtt of 
the lens when used intact The advantage of thus being able to choose the besV point of view, 
irrespective of disupce, will be st once apparent to the artistic worker 

EQUIVALENT TO FOUR LENSES AT THE PRICE W ONE. 

Eleven Sizes are now ready ^om 3i to tfi inches eq focus. 

_ _ : OF HIOH-CLASS OAMERAS ARC L£NU$, AMf FREE 

J,ai. DALLMEIER, Ltd., 28 HEWMAB STREET, OXFORD SWEET. LWDOM. W. 



^iriiKW by Kichas 


7 ft t Bread 3tmt Hilt QuNn Victoria Straat fit tha City 


of Londao and pobUabad by M. 
Naw York -Thuusdat July a< 
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ICNUINKERINC AND CHEMISTRY 

CITY AND GUILDS OF LONDON 
INSTITUTE. 

Tka ConnM of laitructioii at tha IiutlinU'a Cbhtral Technical 
C oLLSOE (Bxklbitlon Road)ara for Studanu «ot uDdar idyaAraof aca, 
thoaa at tha lutiiuia’a Technical College, Fimiiurv, an of an Intar 
madiata Grada for Studanti not undar ti yaara of aga. Tha Entranca 
Kramlnatlona to both Collagai an bald In Saptambar, and tha haaalona 
coounanoa in Ociobar. Partlcnlara of tha Entranca Exaialnaclooi, Scholar- 
ahipi, Feat, and Counaa of Study, may be obtained from tha rauMcilva 
Collet, or from tha Hand OlBoa of tha Initiluta, Gratbam Collaga, 
Batingball Straat, EC 

oiTT AMD aoiLM onmuu. nounoAi. oollmb. 

(Exhieition Road, S VY.) 

A Collate for highar Technical Initructlon for Studanu not under i6 pre 
paring to become Civil, Mechanical or Electrical Enginaart, Chemical and 
other Manufactunn, and Teachan. Feet for a full Aiiociatethlp Coune, 
/:,5 par Sewlon. Profeuort - 
CMlmtui Mtck 




U Enfintinn* W C Unwin, F.R S , M It 
- W. K AvaTC“ ^ *> 

r H E. Aemitrono, Ph D , L 
l FRS 

O. Henrici, Pb D , LL.D , F I 
OITT AND ODIUM TBOEMIOAL OOU-BOE, FINBBDRT. 
(Leonard Street, City Road, E C.) 

Providaa Counei of Intermediate Inttruction for Day Studenti 

14 yean of age preparing to enter Engineering — • ' ' 

Feat, A<S per Settion. Profostort — 

Pkytia mnd EUctneal Eneimurtog S P Thohpion, D Sc , F R.S 

} W E Dalbv, M a , B Sc , M I M E 


Mmtkimatta 

Ciumitiry 


... R Mai oola, F R S , F I C 
JOHN WATNEV, Hon Secret 
nititute. 


UNIVERSITY COLLEGE OF NORTH 
WALES (BANGOR). 


1898-99 will open on TUESDAY, OCTOBER 4 
DEPARTMENTS of PHYSICS, CHEMISTRY, and BIOLOGY 
f Prof A Giav, M A , LL.D , F.R S 
{ Ai^lant l^lurer^ and _I^manuraian, T C 


Soanis, M A U Sc. 


CHEMISTRY. 


D.v/.-vrvri . Lecturer end Demontlralor, J. 

I Zoology— Pr<Jf’pHiLip‘'j‘ White, M.B , F R S E 
The Claieei and Laboratory Counei of ihu College ore arranged to eult 
Che requiremenla of Sludenu of Practical Science, ae well u of htudente 
pepanng for Univenity and other Eumiiiationi The Leciuree in Chem 
tarry, Phytice, Botany, and Zoology, are rccognued by the Umveraitice of 
Edinburgh and Olaigow ai quaTliying for toe Medical Degreet of ihoic 
Univenitice. One Amiiu Mtdtau may be taken at this College 
The axteiuive Laboratoriei (Phyucal, Chemical, and Biolopcal) are fully 
cquip^ for Study and Reieatch, and in tha Phyeical Department epecial 
providon hae been mode for the Teaching of Electrical Engineering A 
Special Courte hae been arranged in Ihii eubject 
Incluuve Tuition Fee, j£ii 1/ 

LABORATORY FEES (per Term) 
on the icale of Zt It for eii ' ' " 


, ^ e awarded at tin 

w of each Senion on the result of the year e work. 

for full Information as to Science and Aru Counei, apply for Prospectui 

the Secretary and Reglurar, J E LLOYD, MA 


BALLIOL COLLEGE, CHRIST 
CHURCH, AND TRINITY COLLEGE, 
OXFORD. 

NATURAL SCIENCE SCHOLARSHIPS AND EXHIBITIONS 


Tb« Subiecu for ExtmiMti 
but Candi^tM will not be ex 


ectod to offer them 


i VERNON HARCOURT 


OWENS COLLEGE, VICTORIA 
UNIVERSITY, MANCHESTER. 

PROSPECTUSES for the SeMiaa 1898-p wUl be forwarded on applica- 


I -DEPARTMENT of ARTS, SCIENCE, and LAW, a 


. DE- 


PARTMENT for WOM^N. 

II -DEPARTMENT of MEDICINE 
III -EVENING and POPULAR COURSES 

Special Proepectiuca can alw) be obulned of— 

IV —DEPARTMENT of ENGINEERING 
V —DEPARTMENT of LAW 
VI -DEPARTMENT of PUBLIC HEALTH 
VII -DENTAL DEPARTMENT 
VIII -PHARMACEUTICAL DEPARTMENT . and 
IX —FELLOWSHIPS, SCHOLARSHIPS, EXHIBITIONS, and 




PRIZES 
1 Mr Corn 


Ann I Square, Mancheiter , or at 
SYDNEY CHAFFERS, Reqwtrar 


MASON UNIVERSITY COLLEGE, 
BIRMINGHAM. 

FACULTIES OF ARTS AND SCIENCE 

SESSION iBqS-po 

THL NEXT SESSION COMMENCES ON TUESDAY, 
OCTOBER 4. 

Complete Counea of Inilruction are provided for the vanoul Examinationi 
in Aru and Science, and the Prelinunary Scientific (MB) Examination of 
the Univeruty of London , for Studenii of Civil, Mechanical, and Electrical 

Engineering , and for those who dexire to obtain an acqua 

branch of Applied Science, including Chenuetry, Metallurg 

may, however, attend any CIxm or combinat ' 

(There u also a Faculty of M-* 

panieulars, may be bad gratis f 
A SYLLABUS of t" * 


allurgy, Ac Students 
a Syllabus of which, containing full 


ind Hours, Fees, Entrance a . , , 

had patis Ifom Messn CoxNUH.^New Street, Birmingham , 1 




HERIOT-WATT COLLEGE, 
EDINBURGH. 

F GRANT OGILVlE, M A , B Sc., F R.S E , PrincipaL 
DAY CLASSES-SESSION ifiqS pp. 

The Session extends from Tuesday, October 4, ifipg, to Friday, June s, 

ftese Clasees provide Courses of Study extending over one or more years, 
suitable for Students who have previously passed through the Curriculum of 
a Secondary School Ihe principal Courses are —Physical and Chemical, 
Mechanical Engineering and Electrical Engineering There are also 
Claeees in French, German, Drawing, and Practice of Commerce Clau 

a'^Pre' r«fo'“' C<Sut!;'i‘°ln«niction for A ricultural 
Students Session Pee, Zj u An extract from the Calendnr of the 
College, giving particulars of the Day Classes and of the various Appliances, 
Laboratories, and Workshops available for instruction, may be had on 


OWENS COLLEGE, VICTORIA 
UNIVERSITY. M/VNCHESTER. 


Devrees in Chemistry an 


TheS« 




S CHAFFERS, Registrar. 


INSTRUCTION IN 
PURE CULTIVATION OF YEAST, 

According to BAMSaN’S K*tbOda 

Courses for Beglnoen, u well as lor Advanced StndenU, in Physlolofy 


“ Micnwganlsms and Fannant. 

>e Director, AtragD JfiliOENtxn, 


Sijiwr 

pplication t 


CIVIL SERVICE COMMISSION. 

FORTHCOMING EXAMINATION. 

anch of Ihe South Kensington 


The date specified is the latest at whuh Appllcaiiont can be received 

They must be made on forma to be obtained, with particulars, from tie 

Skcrktary, Civil Service Lommltsion, London, S W 
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ELECTRICAL ENGINEERING. 

The ELECTRICAL STANDARDlZl^^O, TESTING, and TRAINING 
INSTITUTION, 8 CHARING CROSS ROAD. LONDON 
(Proprietott-SyndicAto of Electrical EiigmeerB, Lid ) 


Ion R Brougham 


Robert Hommood 


After the Preliminary Training m Theory at the lo&titutiun, i 
through a Practical Coarse, firai tn the Mechanical hngineering 
jiubseqiiently the Electrical Worlcn, the Inilitunon boii^ aseociatt 
50 leading tirms and Knaineere for this purpose They are tL_ . 
dlrectlyjinto awciation v^th^rominent^Companies and I’lrms. ant 

APPOINTMENTS HAVE BEEN SEOUREo” lOR OVER*toPER 
CENT OF THE STUDENTS wl- ■- ' - • 


VICTORIA UNIVERSITV 

THE YORKSHIRE COLLEGE. LEEDS. 

DEPARTMENT OK MINING 

The Council of ihe Yorkshire I'ollcBe, Lceils, iilvilc Apphcnliona for the 
appoinlmenl of PROhF.SSOR OF MINING .it a Stipeml of Cioo and 
half the f lass ler. The Professor will lie required to conduct t lasses In 
Cool and Metalliferous Mining, both for Students attending a systemalic 

and auending one or two Classes per week "fhe PtofesMir will have lilwr^ 
received lip to^u^st 15, ^and the Professor will be requfred to enter upon 

CITY OF BIRMINGHAM 
MUNICIPAL TECHNICAL SCHOOL. 

The Corporation require the services, in Sepiember nevt, of an 
ASSISTAN r master for the Isjwer Forms of the Day School, to tale 
English, and Elemeniaiy Mathematics and French S.nlary, Atoo per 


[FIXOR, Secretary 


TECHNICAL COLLEGE, 
HUDDERSFIELD 

e LECTURESHIP in ENGINEERING is Vacant Salary, £»io 


Statement of dunes mi 


THOS THORP Si 


TECHNICAL COLLEGE, 
HUDDERSFIELD. 

The ASSISTANT LECTURESHIP in Enfsiish, Latin and 
Vacant Salary, ifiioo per annum Applications to lie sent 
PmitciPAC not later than August rtf . ..r a - -- • 

HARTLEY COLLEGE, 
SOUTHAMPTON. 

Applications are Invited for the Poet of ASSISTANT l.ECTURER and 
DEMONSTRATOR in PHYSICS and ELECTRICAL ENGINEER- 
ING 

Salary. Ziao per annum. 

Applications must be received on or before Monday, Augutt 8, 1898 
Particulars may be obtained on application to the CLgex 


THE MANCHESTER MUSEUM, 

OWEN& COLLEGE 

The Position of ASSISTANT KEEPER in ibe t.eulogtcal Department 
IS Vacant, owing to the appoinlmenl of Mr. Bolton to the Curatorship of 
the Briitol Museum Salary, £So a year 

.o«i ■” - - -- 


UNIVERSITY COLLEGE, 
NOTTINGHAM. 

A LECTURER and DEMONSTRATOR in PHYSICS will — 
required in October Salary, ,4130 to ifiSo. Applications, which are to 
be sent in not later than August s,, should be mads on foiins supplied by 


/or (oiUtnttatioH of AdverhsenufUt relattng to ColUps, 
School!, &‘c., set tags cx. 



E(|iiivalent i 

sire, of Plate. Sharply Covered 

F6 3 FS F3« 

Price, 
with Iru 


~ mm 1 inch« 

inches 1 inchc. | Inches 

i t s ' 

1 

5 i \ 

ihi 7}^!’ h^U 



iS 1 n 1 

X 51 1 8 X 6 1 .0 X 8 1 

» » » 


VOIGTLANDER & SOHN. 

ACTILN GESELLSCH\FT 

Original Makers of Petzval Portrait Lenses and 
Binocular Field Glasses. 
COLLINEAR LENSES. 

SERIES II, 



FULL APERTURE Fs 
These Lenses are extremely suilable for Hand Cameras, 
Insuntaneous Pictures, Animals, Studio Work, especially 
the Studto, 


iFor Aitra-Photogpaphio, Eurysoope, SingJe Landscape and 
Portrait Lenses, see complete Catalogue, poet free on application 
0y« LfWSES CAN BE OBTAINED THROUGH ANY 
OPTICIAN, 

London Branch : 82 HATTON GARDEN, E.C. 


OF 


NEW WORK ON ITIILOSOPHY 

THE METAPHYSIC 
EXPERIENCE. 

By SHADW08TH H. HOPCSON. 


LONGMANS, GREEN, & CO . London, New Vork, and 
Hombay 

tHETAYMCIE^aVIpI^FOR 189?; 

THE TAILLESS BATRACHIANS 
OF EUROPE. 

By G A BOULENGER, F R S. 

Part II , eoiiipleiing the Volume 

Containing Coloured and Black PlalM, Womlcuts and Map. O. 
Oeographiegd UlMrlbutlon 

The Annual Subiicription i» One Guinea. .... 

Apply to the Secretary (Rev_ Prot Thomas WicTSMiitx, MA), 
ay Granville Park. Lewi.han 


Sale b^_Huctlon. 

TUESDAY NEXT -CURIOSITIES 
The Valuable Collection of Indian and BurmeM Sword., 

Shield., Lance, and other Weapon. . alM God., Tu.^. VaMi, 

Chino, a .plendid Gong on Mauive Carved Stand, Trophies of Arin^, 
ftc, the property of Uie late General E H Powss A Uo Relic., 

tr„l"rm»rc±7'i“"va,sLhP.“§."nd:;rcS iMStt/ 

MR.“‘j.“’"c.^iT^ENS will Sell the above 

W Auction at hu Great Room., 38 King Street, Corent Garden, 00 
■nJKDAY neat, AUGUST 9, at half p».t » preciwly 
.WW 9 - .1 ung of Sale, and Cataloguea had. 


Rectilinear Lens wilh Ins Dia ' I 

phragm and Colour Screen, six double dark Slides in MahoRany 
Case, with Stand complete, £ 45 . 


L. CASELLA, 

147 Holborn Bara, London, E.C. 


ROSS’ mp\ 

LENSBS.jKl 

Uaad by Amateur and 
(raphan laavarypart 

ol tha World. Rvary Lana U carafully taatad, a 
aiay ba purcbascd with coafldoaca. 


Convertible - - 
Anastigmats. 



^hcy are the 

VERY ACME of PERFECTION,: _ 

FOR FULL PARTICULARS SEE OATALOOUE 

l>nCC T MANUFACTURINQ 

nUoOy iilU.y OPTICIANS, 
'll! N»W BOND STBBBT, LONDON, W , 
And 31 C0CK8PUR STREET, CHARING CROSS, 8 W 

EbTABLlSHLU ihJO 


5 il A I K I irN IMPROVED D’ARSONYAL 

MARION S galvanometers. 

INSTANTANEOUS __ - 

PLATES, iEio-o-o I i t “ 

X-RAY PHOTOG RAPHY. | | ; 

WARIONA PAPER, ^ j| |j « 

MATT SURFACE, GLOSSY SURFACE. ««««■[ |||H ^ 

AND CROS GRAIN SURFACE i 

MARION’S |M||H|8ft 

BROMIDE PAPERS 

Giving Platinum Tones. 

FULL P^TWULARS FREE ON APPLICATION, write tor Price List and Particulars of Potsntlomatera, 

»Ew fiosmro cATJUMiiiB KEARii HUH, 

1/- POST PBEE. CROMP’TON & CO., Ln., 

22 & 28 SOHO SQUARE, LONDOK.W. Laboratory (JijJiKJy) LONDON, W. 
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OXSRXSS S'STSarElIVE. 

BMINBNTLT STTITBD BOB LITERAET AND SCIENTIFIC USB. 



In Wood, covered cloth Size, 17” j 
1,800 Papers Price, with set of Alphaliet Guides and 
12s. 6cl. Extra Blanks for writing own headings, 2s. per doz 


CARD AND SLIP FILES. 



LETTER PILES. 

There is no arrangement so simple for keeping 
correspondence, &c. 

Papers can be arranged in a moment either 
alphabetically or according to subjects, and there 
is no mechanism to bother one or get out of order. 


Pott ton of Card FtU 

The Ceres Card Files in Cabinets (with rodl for Library 
Catalogues, and in Boxes and Trays (without the rial) for other 
purposes, constitute the latest development of the Card System 

The Bishop of Bristol : lonvcmenct of the n'ritiiig 

Table with ‘ Cetti ' Tiles is beyond words ia far ns I < an keep 
pate with my eoitespoiuieiue. there it nerer anxiety as to where 
a letter te , and the drawei with cards for notes of rferet ces, 
spetihes, sermons, Cp. , males me pet petuatly regret that I had 
not such a thing twenty ytat s ago ’’ 

Sir H. H. Bemrose, M.P. am usmgthe Card Llox 
(inly fn a literary purpose, and I fimi it simply invaluable els 
It lits on th, tahU entrus ar, made at tin monunt ttndir their 
I p! >p.i h, id. ant th, liuilityof tefeume is sinh ar no olhei mo.te 
I of intlesin.' ! am aware of tan totuh " 

For other varieties and sizes of Box Files, Cabinets, Writing Tables, Standing Desks, Card Files, io , see Explanatory 
Pamphlet, Poet Free 

THE CERES DEP6t, 16 BROOK STREET LONDON^W. 

A. GALLENKAMP & CO., For PhotographT - 

19 A 21 SUN STREET, FINSBURY SQUARE, 

LONDO N, EC, 

CHEMICAL AND BACTERIOLOGICAL APPARATUS OP 
EVERY DESCRIPTION. 

JEN/I GLASS BEAKERS AND FLASKS AT 
REDUCED PRICES. 

STANDARDIZED BURETTES AND OTHER 
GRADUATED INSTRUMENTS. 

LABORATORY FURNISHERS 


LARGE STOCK FOR SUPPLY WHOLESALE * EXPORT. 


OilB&lDHK SOIMHTlflO INSTRUMEHT OQHFiHI, 

LIMITED , CARLYLE ROAD, CA MBRIDOE. 
ilakersor Callendar k Orlfflihs' Patent Bleetrleal PyromeUri 
tor High Temperature Work. 

Bleetrleal Thermometers fer l^vestlgatlnc Barth Tem^ra- 


eetrleal Thermometers for InvestlBatlnc Ba 

lures, as supplied to soveral of tho loading Ohu.. 

Callendar fc Oriffiths' Improved Patent Wire Bridges. 
Standard Resistanes Colls eonstrueied on Messrs. Orlfflth 


)UARTZ FIBRES on Framn, about 6), iiiuid 16 Incbm long, at Ss. 
7s, Bd., and lOS. pn Fram. ra^Mctlvaiy , now raady for diitnbulion 
PhFeioloBieal and Physleal Apparatus of the best qualttf. 


Seetion Cutting Appllanoes, Including a new form of Rooking 
Microtome fbr Cutting Flat Seetlons. 

Lateat Improved Pattern “ Cambridge Roekini 


Rooking Mierotome, 


"Instrument Company, Ltd., Cambridge." 


^KEfraSES 

.YLOR, 

Slato 
and toot 

C08S0R 


TAYLOR, TAYLOR, H HOBSON, 

Slato Street Works, Leicester, 
and 10 Charing Cross Ro I J London 


Osmium - Iridium 



ACTUAL MAKER, 

07 FARRINGDON 
ROAD, E.C. 

MERCURY PUMPS. 

EXPERIMENTAL AND SCIENTIFIC OLAB8 BLOWINa 

1pH^1nTx~fTR E OFFICE, 

9 LOMBARD ST., E.C., and 67 CHARING CROSS, S.W. 

Estahiishkd i 78 j. 

MODERATE RATES ABSOLUTE SECURITY. 
ELECTRIC LIQHTINQ RULES SUPPLIED 
LIBERAL LOSS SETTLEMENTS 
PROMPT PAYMENT OF CLAIMS. 

SacaBTAXiBS— W C MACDONALD end k B MACDONALD 

MBMIIB PAID OVER RJO, 000,000 


CoNNor Pbsownb, on the ss. ST ROGNV kLD, .4 days 
na aS.-CBNEVA TOUR. Estsn.ions to Chamounladdont 

^ Blanc), Zernuitt (Metierhorn), Si Gothard, Oberlaod, &e. 
Lecturers Sir Rossar Ball, Mr Kdwakd WHVMraa, Dr Luhk 
D epartures weekly from May 10. Detail! from SscsBTAJtY, 5 Bndalelgb 
Cardens, Euston, Londun, N Wj 
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THE LONDON HOSPITAL MEDICAL 
COLLEGE. 

The WINTER SESSION comm.nc. on Otiobor 


October 3, Mr Mansill Mou 


n th« CollegQ Librftt*y on Monday, 


EMllonJ"’ T" f Ul" only General Hospital for 

In patlenu last year, 11,146, Out patlentR, 161,033, Accidenta, 14.761. 
M^jor Operatlooi, ^ be 1 

Salaried and Resident, are open to Student! than at any 
Sixty of tbeM qualified Appointments are made annually, 
. ... n 150 Dretscra, Clinical Clerks, &c , appointed every three 
months. AU are free to Students of the College Holders of Resident 

^lioi ADSHin AND pRiZRS —Twenty seven Scholarships and Priieii are 
given annually FIVE ENTRANCE SCHOLARSHIPS wiU be offered 
in September 

Special Classes are held for the University of London and other higher 
Examination* Sp^ial entries for Medical and Stugical IVacttce can be 
made Qualified Practitioners will find excellent opportunities for studying 

. of the Profession 


A reduction of 1 5 Guineas w made to the Soni 
Enlargement of the C <ji iJtra — New L«uK,r«buri« t 
for Bacteriology, Public Health, Operative Surgery, Cbei 
Ac., will he competed hy October 1 

*1 he Clubs Union Athletic Ground !i within easy reach < 


he Metropolitan and other K 
sr Prospectus and vnfoxmati 


I Residence, Alc , apply, pecsoually 
MUNRO SCOTT, Warden 


ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL. 

ALBERT EMBANKMENT, LONDON, S E. 

Tlie WINTER SESSION of 180895 will Open on MONDAY 
October 3, when the prue. will be diittibuted >t 3 p nt by the Right R ev 
the Loro Bishop or Kochsstxr in the Governors Hall 
~ tnoe Seholanhips will be offered for competition In September, 

jfisosnd one of ;£da in Chemistry and Physict, with either 
r, doUny, or Zoology, for first year 1 Students . one of ;£so in 
Phytlulogy, and CbemUiry, for third year'i Students, from the 


Physiology, Botany, or Ztniogy, 
Anatomy, Phytlulogy, and Cbem 
Universiliea 

Scholarsbipe and money prues of the 


je ,4300 are awarded at the 

Special ClatsM are held throughout the year for the Preliminary Scientific 
and Intermediate M B Eaammatioas of the University of London 
All Hospital Appolnlmentt are open to StudenU without charge 
Club Rooms and an Athletic Ground ore provided for Students, 

The School Buildings and the Hosplul can be seen on application to the 
Mehical bacasTAav 

The Fees may be paid in one sum or by instalments Entries ms 
made separately^io Leaures or to H«.dtaf^PrMiice, and hpec^ial Am 

Practitioners 


he Universities and for Quail 




..-s, Clergym 

rov«iv« Student! into their bouses 

For Proipeclut And all partlculan apply to Mr Rkndix, the Medics 
Sscretary 

H P HAWK I NS, M A., M.D Oxon., De an 

UNIVERSITY COLLEGE, LONDONf 


The Baamlnations Cor the Entrance Boihibitions 
tember a6 

Scholarships, Exhibitions, and Priaes of the value of ,£600 


In University Colleg. HosptuI about uoo In patients and 33,000 Out 
patients are treated darum the year Thirty six Appointments, eighteen 
being resident (at House Siii*»on, House Physician, Obsletnc Assistant, 
° ' petition dnnng the ^ar, and these, as well as all 


filled up by cotnpetiJim during the nar, and these, as well as all 
Clerkships and Drasserthlpt, are open to Students of the Hospital witboul 
extra fee Resident Officers receive free board and loiMng 
Proepeetusee, with fiill information as to Classes, Prises, &c , may be 
obtamed from University College, Gower Street, W C 

» r GODLEE, MS.BA.KRCS, tv— 

I HORSBU^RGH, H A, Secretary 


SCIENCE TUmCN. 




fi TAKEN .Chemistry, Physics, Botany, Physl 
. _ 1 CUisies in Botany and Chemisuy 

. j Suifir includes Graduates of London, Oxford, Cambridge, 

id Royal Universltiet. 

id leetlmonlals, address Mr J Charluton, B A , Burling- 


SINGLE SUBJECTS T 
ology, Ac. Sp^Cb 
tutors -The StSTncli 


17 Chancery Lane, London, W C 


THE ELECTRICAL 
GENERAL ENGINEERING COLLEGE. 

experimental" ENGINEERING 
WORKS, 

a and 4 PENYWERN ROAD, EARL’S COURT, 
LONDON, S W., 

Trains Students for Eteclrlcal, Mechanical and Mining Englneeriog. 


QUERNMORE.1 


LONDON BRANCH at 
24 CHANCERY LANE, W C. 

ToUionbyJOHNGlBSON.M A (First Claw, Cftmb ), And G LOLY. B A 
(First CIam, London), for all Public Examinmlions SpMlal lattrOOtlon 
la Sotentllle A«rloaltar« for succeBtsful practical Agnculture and Forastry 
in tba British Island! or tbo Coloniea, also in Geology, Botany, &c, 
ind Physical laboraforirs The “Slate Corre- 


FVixe of One G 


:h month, SpecuU Jp 


NOTES ON CERTAIN ACTINIARIA. 

By Dr. KATHERINE MAGUIRE 

fceedings of the 
(New Senes) 

16 pp With One Plate Price Sixpence. 
lAindon WILLIAMS & NORGATE, 14 Henrietta Street, 
WC 


AN IMPROVED FORM OF HYDROMETER BY WHICH THE 
SPECIFIC GRAVITY OF UQUIDS MAY BE ACCURATELY 
DETERMINED AT ANY TEMPERATURE. 

By the Rev. H O’TOOLE, of Blackrock College, Dublin 
Being the Scientific Proceedings of the Royal Dublin Society Volume 
VIII (NewSeriesX Part VI No 73 Price 6,f 
London WILLIAMS & NORGATE, 14 HenrielU Street, W C 

THE RHYTHM of the PULSE. By F. h’ 

FERRY COSTE, B Sc (Und ) Paper covers, hour pages of Curves. 
t» net. Post free.— Tbo University Press, Ltd , Watford, near I/>ndon 


MINERALS, FOSSILS, ROOKS. 

COLLECTIONS OF THIN SLICES FOR PRACTICAL MICRO- 
SCOPIC PETROGRAPHICAL STUDY 
(a) Collection, of Thin Slices of all important Roclc-forming Minerals, 
for the Demonstration of the occurrence of the ume in the Rocks, arranged 
according to F Zirkel, 'M.ehrbucb der Petrographle,'* and ed., Leipzig, 
1803 Collection of 114, respectively, 6d Thin ^Ices, 

Price, in elegant Case, 4 t , respoezlvely, £3 13. 

(i) New Collection of properly mounted Thin Slices of Rock-forming 
Minerals, arranged according to H Rosenbuicb, “Microscopic Physio- 


gart, 189b 

Collection of ISO 180 950 Thin SUoes. 

Price, in elegent Case, jiy 10 o ^Tt's o i^ifi 50 
THE NEW CATALOGUE OF MINERALS, METEORITES, &c , 


has just been published, and will be Kni, Post hee, 01 

Dr. F. KRANTZ, 

BONN ON-THE-RHINE, RHENISH MINERAL OFFICE. 

ESTABttSHBD 1833 

(Repreaented by Meaara. Harrington Bros , Oliver’a Yard, 
53A City Road, London, E.C. ; and Cork, Ireland ) 


ALBERT EDWARD JAMRACH 

(Ut* CHARLES JAMRACH). 

NATURALIST, 

180 ST. GEORGE STREET EAST. 

Implemenu of Savage Warfiare, Idols, Sacred Masks, Pamvlao Pottery, 
Netsuku China, Imoqners, Gongs, SbelU, arid ether Curiae. 
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W. G. PYE, 

Solentifio Instrument Maker, 

30 ST ANDREW’S STREET, 

CAMBRIDGE. 


MtpMUlly Mlaptad for 
ToMbins PnrpooM ot Modorot* 
PrioM. 


flORNTON- 



OAMKRAS 
SHUTTERS. 

“AMUR "AM "RUBY" CAMERAS FKM £6 3< So 
JTIME am WBTARTANEOUS SHUnERS FlOM (U 60 

— — _ ^ /IlHtmini CsMafin f-rtt 

THE THORKTOIl-PICKARD MAWUFACTUHIIH! CO. Ltb .. ALTRINCHAM. 

TO SCIENCE LECTURERS. 

H06HES’ lOTO-PflOTOSCOPE FOR LIYIH6 PICTURES. 

_ ^ THE MOST PERFECT 

No Skottm, thsrefors no Fllckerinf Supsrb MechsnUm 

PiclUft* lUu4tf^Ud Lists, %d 

Si# Mr. Hookbs* PATENT COMBINATION OPTICAL LANTERN. 
Ac MIdImuts TripU Lsnterti consiructsd for B J Maldbm, ^ ; frtst 
sooctss. Now Ojryhydroiso Microscops Scisncs Lsntsrnt for Clsin 
P«aioMtrtUoo MssniAcent RstaUt Docwrs TripU. Priis Msdsi, 
High^ Award Suppltsd to ihs Royal Poiycscbniclnstiiution, Dr H Oiat* 
TAH OoiMMVst, Msdanis Adclina Patti, Rc., ftc Pstsot Psmpfasnfos 
S^ROS l^tsnis. Tbs UoivsrssI Lsntsrn 4 lacb Condsnssrs 4*wick Lamr, 
Portrmit CoaMostlon Iront Lsnses, 184 6(/ , Msrvslloos vslos Sdsncs 
Lscnirs Ssts. Novsitiss Tbs Lsntsrn Ksleldoscops Cbsspssc Lsntsro 
Ostilcs In tbs World Grandly IIIo»tratsd Cataloffus, ovsr 180 cb<^ Ed* 
mvings, 6(/ ; PotUfs, "^4 of 300 Lscturs mu. ScUncs SaMsctr. 

Visws, ftc., M,; Posiags, sd PsmphlsU Frss — W C HUGHES, 


e, Bs Mortlmsr Road, Kin| 


la GUINEA NORWAY CRUISES 

FROM NEWCXSTLE-ON-IYNE-AUOUST 6 and » 
“MIDNIGHT SUN,” 3178 Tons, 3500 HP. 
FInctt YACHTING STEAMER .Hoot NO UPPER BERTHS 
GERMANY, DENMARK, nod NORWAY S«pt.tnb«r 3 and 17 
Fore, from ti OuiiwM 

For Itimrnry, &C., apply to tha PASSENGER AGENT, ALBION S.S 
CO (Ud ), M.rcMitUeChamtMn, Newca.tle on.Tjme 

ORIENT COMPANY’S PLEASURE CRUISES, 

By their Steamship LUSITANIA (3912 tons register). 


Loving LONDON lylh Auguil, raturning t.lh Soptembo 
For SICILY, CONSTANTINOPLE, ih. CRIMEA, GREECE, 
MALTA, ALGIERS, &c , 

txuivlng LONDON »>lh Srplembcr, returning Bth November 
Stnng Band, Electric Light, High clars Cui.lne 
I P GREEN end CO \ Head Office., 

Manager. (aNDERSON. ANDERSON, and CO / Fenchurch Avenue 
For poniuige apply to the latter Firm, at r Fenchurch Avenue, London 
fc C . or to the We.t End Branch Office, 16 Cock.pur Street, S W 


established 1861 

BIRKBECK BANK 

30 Southampton Building., Chancery Lane, London 

INVESTED FUNDS 

£10,000,000. 

The BtRKBECK At MANACK, with full particular., po>t free 

► RANCIS RAVENSCROFT, Mansgtr 


HOLLOWAY’S PILLS 

CURE 

Biliousness, Sick Headache, Indigestion, and 
all Internal Complaints. 

CAN BE TAKEN BY THE MOST DELICATE. 

Holloway’s Pills and OlotmeDt maj be obtained of 
all Nedlclse Vendore. 



PEBKEN, SON A BAYMENT, 


“OPTIMUS ” INDUCTION COILS 

(Best London made) 

FOR RDNT6EN X-RAY PHOTOGRAPHY. 

I InchS^rk^ ^2 ^3^ ^4^ ^6^ ^10 ^ 

Larger Cnls to Order 

vSi FOCUS TUBES. culffifo. 26 /- 

ACCUMULAT0R8 AND PRIMARY BATTERIES. 

LONDON. 


NOTICE.— AdvtrHstmtnts and business letters for Nature should be addressed to the Publishers, Editorial 
The telegra^ic address of Nature «JL“Phusis/ London^ _ 


_ telegraphs 

SUBSCRIPTIONS TO “NATURE.' 

& 

Yearly i 

Half-y^y o 

Quarterly o 

To ALL Places Abroad — 

Yearly . .1 

Half-yearly o 

Quarterly o , 

Cheques and Money hrders payable to MACMILLAN (r* > ^//J***^ 

o.r./tAXT AK-rr Nr. r,»ri-ftfr» CT MAWTIM’K ^TUF.RT. LONDON. 


CHARGES FOR ADVERTISEMENTS. 

£, t d 

'Three Lines tn Column . 026 

Per Line after o • o a 

One Eighth Page, or Quarter Column 018 6 

Quarter Page, or Half a Column I 15 o 

Half a Page, or a Column 3 5 0 

Whole Page 660 

•The first line being in heavy type i* charged for a. Two U-Wi. 


MACMILLAN AND CO.. LIMifSb, ST. MARTIN’S STREET, LONDON, W C. 


Bupplied for Scien 
tlftc Expedition* 


pMflecMf and 
BittmatM fTM o|i 
appUtetlon? 


NEWMAN & QUARDIA, Ltd, 

90 ft 9a Shaftaabury Avenue, London, W 



This di*l IS graduated in miUiinetre* of mercury The ariplef 
pump and pressure gauge, yrhen not in use, fit conveniently into 
a leather case. By means of this instrument we believe that 
the arterial pressure can be taken in man as rapidiv, simply, and 
accurately as the temperature can be taken with the clinical 
'jthermometcr 

Price £6. Spare Bag and Tubey 6s. 

Th* isiatrosnaBt has a e-ln. Olal, and pMk*d la a 
a*t*t moroooo Oaaa with Baaal*. 
PARTICULARS OH APPLICATIOH 


XXOODXSXdp 

(TBHPBEdHOB). 

GREAT RUSSELL STREET, LONOPN. 

Tmi 8 newly erected and commodious Hotel will, it is tielieied, meet the requirements of those who desire all the conveniences 
and adkan^es of the larger modern licensed hotels at moderate charges Passenger Lift. Electric Light m all Rooms Bath. rooms 
on even' SToor, Spacious Dining, Drawing, Wriung, Reading, and Smoking Rooms All Floors Fireproof. Perfect Sanitation 
Night ^rter. Telephone. Bedrooms from 2r. W. to 4s bd per nigb|.<^ Full Tariff and TestimoniaU on application 

Telegraphic Address ‘‘Thackbrav, Lon pon " * Propnetor— J. TRUSLOV^ 

Also, amalgamated with, and under the same management, , ' 

VZi:^OZ£.BR^ 3 r ZXOX 78 ZS 

.4 (TUMPBRANOB HOTBZ.), 

1 MONTAGUE STREET, RU88EUL SQUARE, 

This Hotel, which has been carried on so successfully for the last 13 years, isdJolBii_t£«BMtiAJtUM«D, and i* exception- 
ally ^iet. Bedrooms from sr to 31 bd. per night Full Tanff and Testimonials on application. 

> Tglegraphio Address ; '* TKCStovX. London " ff0{»ietor— J. TRDSLtOVS- 


TO SCIENTIFIC MEN, NATURALISTS, TRAVELLERS, anb oTH^rsi 


STEMSSCOPIC 

Company 


» To the detail^ of Photographrcbut- . 

2 fits for Scientific Men, NaiuraJisis, 

1 SlY Travellers, and others who require 

►ON ' the Apparatus to be exact in every 

' nwAiiial particular, and to be made on 

hJhdhMBdh SDCGlal Scientific lines. THE STEREO- 

iCDPIC ^ .SCOPIC COMPANY also make 

immnvmrAU aspecal'tyof Twin Lens Cameras, 

' ATTENTION anacansLwth*la^est Stock m’ 

fktiy London of practical and hlghly- 

finished HandCaroerasofevery kind. 

from R. BOWULRR SHARPE, Ek| , LL D , Awu Keener Zoological Dept, DritUl 1 
1 coniidei it one of the best day's work I ever did when fbought one of your Cameras. 


FRKB LESSONS OR DEKOl 

0 *r B 3Bt 3B~0 0 a 

106 and 108 WEOEWT STRtgT, 
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ENOINKKRING AND CHEMISTRY 

CITY AND GUILDS OF LONDON 
INSTITUTE. 


UNIVERSITY COLLEGE OF NORTH 
WALES (BANGOR). 

SESSION iS9^ wiU open on TUESDAY, OCTOBER 4. 
departments of PHYSICS, CHEMISTRY, «nd BIOLOGY. 


auduue Grad* Utt Stu<l«nu not uq^ u ynari o< ag« Thj Entr^ 
KumlniuioDi to both Collegtt w* hcM in Sipiinbar, «nd iIm S«mioa> 
^omnwnc* fn Oniober PutioiUn of tha Entranr* ExandmtlDiM, Scholar. 
thipt, Faai, and Couno of Study, may ba ubtabtad from the ru^tiva 
Collagaa, or from the Head Offioa of iba InatUuta, Gratham Collega, 
Baeinghall Siraat, E C 

OITT AMD ODILOa OEHTIUL TBOniOAL OOLUMB. 
(ExiitaiTioM Roan, S W > 

A Collega for higher Tachaicid Jnitructlon for Studenu not under i6 pra 
iparlng to be^ma Civil, Md^Stnical or Electrical Bnginaera, Chemical and 
other Manufacturen, and Taachart. Feai for a full Auodattihip Couraa, 


PHYSICS .. { Af^taat L 

I Baillib, N 
? ProC J J D( 
CHEMISTRY .. { Aialtiant Le< 


Prof A Guay, M.A , LUD., F R S 
Aa^etOBt Leaurera and Demonatratort, T C 
Baillib^.A, B So., and E Taylob JoNBa, D Sc. 


he Claaaea and Laboratory Couraea of tbia College are arranged to auit 
requirements of Studenu of Practical Science, as well at of Students 
uriiig for University and other Examinations The Lectures in Chem 
, Physica, Botany, and Zoology, are recognised by the Univeraltios of 
iburgh and Glasgow as qualifying for the Medical Degrees of those 
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PROCEEDINGS OF THE ZOOLOGICAL 

SOCIETY OF LONDON, «Bo8 Part 11 Containing Papers read 
at the Scientific Meeting! held in March and April iBgB. With Nine 
Plata*. Pric* to Fallow*, ft, ; to lb* Public, tar 

TRANSACTIONS, Vol. XIV., Part 7, con- 
taining Paper* " On the Lepldouren of the Amazon*," by t>r Emil A 
Goeldf, C M Z S , with Two Plate* , and On a Collection of Fi.he» 
from the Rlojurna, Brazil/’ by G. A Boulenger, F R S , FZS, 
with Four Plate*. Price to Fellow*, iix jrf , to the ^blic, ijz. 

To be obtained at the Society'* Office (3 Hanover Square, W ), or through 
any Bookaeller 

GUY’S HOSPITAL MEDICAL SCHOOL. 


^^eroui Priie* and ai 

number of Patients treated u 

All Hospital Appointments arc 
men^s of^the Candidates, and wi 

payment oP^ditlonal fees, and nu 

the General and Special Department 


n MONDAY, OCTOBER : 


» of the fikwptial annually without 


The Q 


re opened, will 
Maternity cases 
The College a(.corr 
Resident Warden 
The Dental School 
England 

The Clubs Union Athletic Ground U easily accessible 


60 Students, under the supervision of a 
ibc full Curriculum required fur the L.P S 


A Handbook c 
leistOQ Will ‘ 




a the Medical Pro* 


tciMi of the School, containing full paruculars as to Fees, 
advised, Regulations of the College, tkc., apptv, personally 
le Dean, Guys Hospital, London Bridge, S E 


LIVERPOOL SCHOOL BOARD 

The Board require, as soon a*_po*«lble, the •ervice* of an ASSISTANT 
SCIENCE demonstrator The penwn appointed mu*t be qualified 
to take part in the Experimental Science Teaching (Mechonio, Chemistry, 
and Physics) given in the Board School* Salary, Aioo fiist year, neing in 
four years to £110, with an extra annual payment fiom ,£3 to ,£ ■ 1 if the 
applicant holds Science and Art Certificatea and University Diviinctions, 
and also a small propoiuon of the Grant received fur the Classes if any, 
taught under the Science and Art Dewtmeni 
Applications, stating an, qualification, and experience, must be received 
not later than Monday, August », addreased to 

EDWARD M HANCE, Clerk to the Board 
School Board Ofiices, Luerpool, August 9, iSg8 


THE YORKSHIRE COLLEGE, LEEDS. 


UNIVERSITY COLLEGE, BRISTOL. 

CHEMICAL DEPARTMENT. 
Profestot-SYDNEY YOUNG, D Sc,, F.R S 
Ucturer-FRANCIS E FRANCIS, B Sc , Ph D 
Demonstrator-D H JACKSON, M A , B Sc , Ph D 


of Practical Cbomlalry In all its brancbei. In the Evening the Laboratory 
is opened and Lecture* on luorganlc Chemistry, at reduced feet, are delivered. 
Several Scholarship* ore tenable at the College 
CALENDAR, containing ftill information, price iz (by Post iz erf) 

For Proepectus and further particulars apply to JawHS R aft»i 


UNIVERSITY COLLEGE OF 
SHEFFIELD. 

SESSION 1898-99. 

Departmealof ARTS AND SCIENCE Jiegtnt OCTOBER 5. 

„ TECHNOLOGY %. SEPTEMBER 5 

„ MEDICINE „ OCTOBER 3. 

ENSOR DRURY, RegUlrar 


HARTLEY COLLEGE, 
SOUTHAMPTON, 


DEMONSTRATOR in PHYSICS a 
ING 

Salaiqr, £tto per annum, 
Application* mutt bt received ( 
Particulers may be obtained or 


TECHNICAL COLLEGE, 
HUDDERSFIELD. 

The ASSISTANT LECTURESHIP in English, latm an 


mtt. 


r, £i« 


THOS THORP, Secrela 


PHYSICAL DEMONSTRATOR (Camb 

and Bonn), aged Twenty two, desires Re engagement Experience iiv 
Coll of Sc -Address, ‘'o N , Natok* Office 


WANTED.-CHIEF CHEMIST and 

MANAGER of WORKS, bya leading Undon Firm of Manufacturing 
LhamlaU employing several hundred people The qualifications 
necessary for the position are high and wellqirounded suentific know 
ledge and attainments, good practicnl experience in c.irrying out 
manufacturing processes , exceptional powers of organisation and 
administration , tact , good Judgment , capability to direct and control 
scientific workers engaged in the manufuciurs of fine medicinal 
chemicals and pharmaceuucal products A gentleman with University 

training and Degrees preferred The position commands a liberal 

salary Replies will he iremed in the strictest confidence if so desired- 

- Address, staling age, qualifications, and experience, to " Manager,” 
c/o Messrs lilAKKny, braWAar, & Co, 57 Coleman ^reel, London 


MASON UNIVERSITY COLLEGE, 
BIRMINGHAM. 

FACULTIES OF ARTS AND SCIENCE. 

SESSION Itqe 99 

THE NEXT SESSION COMMENCES ON TUESDAY, 
OCTOBER 4 

Complete Course* of Instruction .ire provided for the various Examinations 
in Art* and Science, and the Preliminary Scieiillflc (MU) Esaminntion of 
the University of London , for bmdents of Civil, Mechanical, and Electrical 

bramh of Allied Science, including Chemistry, Metallurgy, &c Students 

(There i* also a Faculty of Medicine, a S>'llabus of which, containing full 
particulars, may be had gratis from Messrs CosNiaH, New Street ) 

A SYLLABUS of the Arts and Science Faculties, with full inform 
ation a« to the variou* Lecture and Lnboralury Courses, Lecture Dava 
and Hours, Fees, Entrance and other Scholarship*, Prize*, &c., may he 
bad gratis from Messrs CoRNiMl, New Street, Birmingham , or on applicn- 
tion to the Recistkah, at the College, 


HERIOT-WATT COLLEGE, 
EDINBURGH. 

F GRANT OGIt VIE, MA, BSc., FRSE, PrmcipaL 
DAY CLASSKS-^ESSION 1898 99 
The Session extends from Tuesday, October 4, 1898, to Friday, June 


Enginecrioi and EJactiicai Engineering 

Claues in French, Oermnn, Drawiru|, and Practice of 
- - ,£. .*to,C4 4* S«t*ionFee,;ii- — 


tiitough the Curriculum of 
-PhysicaUmd Cherniy, 


& 


a Preparatory CourM of Instruction for Agncultural 
I Fee, f* An extract from the Calendar of the 
pa^culan of the Day CImms, and of the various Applitmcesp 
and Workshops avaUable for instrucuon, mi^ m bad on 
the Librarian, at the College, or to the Treaburbr oT 

’ DAVID LEWIS, Treasurer 

amirer’s Chambers, so York Place, Edlnbuigh, 

July 18, 1898. 
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WRITE AT ONCE 

BALANCES WORKS; 

WEIGHTS. NEW CATALOOUE Birmingham. 

CONTAINING 400 PAGES AND OVER aooo ILLUSTRATIONS. 

CHEMICAL, BACTERIOLOGICAL APPARATUS, AND PURE CHEMICALS. 

PRICF a/6 

W. & J. GEORGE, iitd. LONDON. 

(Late 

P. B. BECKER & CO ), 


LARGE MODEL ILLUSTRATING HERTZIAN WAVE MOTION. 

As dMignftd by Prof. S1L.VANUS P. THOMPSON. 

Baautifully Illustrating the propagation of the Wave, the progress of which may be 
watched, from the Oscillator until it reaches the Resonator and causes a 
responsive vibration 

Apparatus for Hertz Experiments. Radiator and Coherer to Illustrate WIRELESS 
TELEGRAPHY. Syntonlo Leyden Jars with Air- grap Tunln? Slide, Ac. 

■JELA.wL’^T^nt <s£ PZ 3 .A.XS: 

BY APPOINTMENT TO THE ROYAL INSTITUTION OF GREAT BRITAIN), 

OOVEEKMENT GONTRAOTORB. * 0 ., 

56 CHARING CROSS ROAD, LONDON, W.C. 


, ,t Obl«, 


^ 1000 ^. 


SECOND-HAND INSTRUMENTS 

REFLECTING TELESCOPE, 

lo-In., by Caivcr, mnuntod on Aliaiimuth Stand, 8 Eya-pi«cr>, T»rre«trial 
Kyapiecs, Solw Diagonal, Barlow N,u(rat Tint Wedge., in excellent 

condition, eas 

PORTABLE TELESCOPE, 

Solid Sliver Tube* and Mounie, 3 Draw, opening to ’ 

Olui by Dollond, tint clou condition, £6 0 

BINOCULAR MICROSCOPE, 

FaH UM Staadurd Micrcwoope, by Wood, with Subsuga and oil u^ual 
adjuttiQWOU, 5 Pain of Sinocolar 3 Monocular Eye piecoa, 

IntOHnOtm^ I’eSri NIcol ^‘nne, Acirtinat'c ^uign 2!5l Itond ^on 

asd Analywi, i» wiecied Ob3«ct». &c Packed In two handioine ' 
Cabineu, £55. 

MAHOGANY LANTERN, 

4-in Condeneen, Tin Front, Double AcImpiMic Objective, fitted also with 
a fltet-claM Ulcroacope, an OxybyAxigan Jkt. In ceae, dSS Sa 

pair of mahogany LANTBRNS, 

with Bran ExUneion Tubea, Achttnaatic Objecii«ea, e-In Condeneen, 
;eta, and Djuolvar, in Caee, £7 7 S, 

MAHOGANY BIUNIAL LANTERN, 

4-in. Caiuieoim. Btan iPton^^ron ^ ^^Jectlvet, Jeu, and Dtuolvei 
DITTO, sliperloi Make, £lb Wih**' DITTO, £15 ISi 

KEEYIL’S PRISMATIC WSSOLVIIKI UNTERN, 

Mahog^iy 1?; 

B. Cl-. *^OOX>, Ox*aucox.A.»r. 

74 CHEAPSIDE. LONDON. 


SECOND-HAND 

STU05NT5' MIOROSOOPtS by ZEISS, LEtTZ. SWIFT, WATSON, 
BECK, and other Makert Price, from £2 lOt to £20 
ASTRONOMICAL TELESCOPES -2|" EQUATORIAL COOKE, fiM 

dfney otiurt tfult died/ ex deneT £.tt/ en /t»/AnrleH 

Selantiflo and OpUoal Inatrumentg Boiocht, Sold, 

OF Exobansfid. 

CLARKSON d CO , 28 Bartletti BuildinKi, Holbom Oipcui, E 0. 

OHICH I^s^nufIc instruments. 

Spectroraelere, SpecuoKopei, Goniometer., Cathetomeien, OMiial 
Benchee, &c , &c fn.trumeni. for .pecial purpone coii.irucied to CHeni.' 
own deeigne Prxct Lut an a/fliealian, 

W. WILSON (fornierly Foreman at Mesiit Elliott Bros ), 
56 Crogaland Road, Chalk Farm, London, N W 
Contractor to H M GovrrnMbnt 


THOMAS’S 

PLATES AND FILMS, 

ORDINARY OP 1 50C H ROM ATI C , 
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WATKINS a D0N6A8TER, 

HJITOBJLUtlW. 

AMD HANUrACTUIBU OF 

OsliBINETS AND APPARATUS 

SPECIAL SHOW-BOOM FOB OABllTETS. 

Call »r tttii ftr ittalM OBta/sfW (tt pp.), ftt frtt an 
applleatlen 

. N.B.-FOF BxeallMM and Sap«Fiorttr oc CablnM* and 

Kfsi:ii»s5nsw!:*!r™“'“' " 

ORIENT COWPANTS PLEASURE CRUISES, 

By their Steamahip LUSITANIA (3fit» tons register). 

For COPENHAGEN, WISBV, STOCKHOLM, ST PETERSBURG, 
BALTIC CANAL, Ac , 

Leaving LONDON 171)1 August, ratunibg 141b September. 

For SICILY, CONSTANTINOPLE, the CRIMEA, GREECE, 
MALTA. ALGIEkS, &c , 

I^aavlng LONDON aotb Saptambar, returning Sih November. 

Suing Bond, Electric Light, High-claaa Cuiaine. 
fF GREEN end CO 1 Head OfiScea, 

Manager! 1 ANDERSON, ANDERSON, and CO / Fenchurch Avenue, 
For paaaage apply to the latter Firm, at s Feneburph Avenu^ London, 
EC., or to tha Waal End Brancb Office, 16 Cockapur Street, S.W 

Blr^ Mamniali, &c . Pirmnd and Mountad fay Flrai-clau Worlunm 
RUtory supplied 

36 STRAND, LONDON, W.C. 

(fin Doon flrom Qtaring Cnaa) 

£6 6s.— GENEVA TOUR, Nine Days. 

Extensiont to Chamoumx (Mont Blanc), Zermatt (Matterhorn), 
St. Gothard, OberUnd, &c. 

Lectureri ; 

Sir Robert Ball, Mr. Edward Whvmper, Dr. Lbnn. 
Departures Weekly till further notice. Details from 
Sbcretary, 

S Endsleigh Gardens, Euston, London, N W. 

MINERALOBY. 

Mk. HENSON baa now loma line CryiUla of Maddon Tourmalinca, 
abadad Graan and Rad, beautirully Cryatalliaad Orpiaiant, Nallva SulpW 
Rulila in Uuarta Oioptaaa, Rad and Vallow \^ranitat , alao Sipylita, 
Rowlandite, and ThofRa 

ROCK CRYSTAL BALLS BLOW PIPE CASKS AND 
APPARATUS 

CoUutuHt far Praiputari, Lttstnt gtvan 

SAMUEL HENSON, 97 REGENT STREET, LONDON, W. 

ESTABLISHED 1I40 

TRILOBITES 

Prom the Upper Silurian of Dudley, 

Phacopa caudatut, i< fad to tjt I Phacopi Downlngia, it M 10 m 

Acidoapiicoronata, w. 10 4» Enennurua vartolatia, xt. U to 

Calynana Blumanbacbil, ^ 

lai M. 1 Homolonotua, 31 id to jj 

A faw Uppai Silurian Crinoida, Corala, and Braebiopoda, 
COLLECTIONS TO ILLUSTRATE GEOLOGY AND 
PHYSIOGRAPHY 

Catalaguas Past Fret, 

THOMAS b. RUSSELL, Mineralogist, 

78 NEWGATE STREET, LONDON, E.C. 

la GUINEA NORWAY CRUISES 

FROM NEWCASTLE ON-TYNE-AUGUST 6 and ». 
•‘MIDNIGHT SUN,’* 3178 Toni, 3500 HP 

Fineat YACHTING STEAMER afloat NO UPPER BERTHS 
GERMANY, DENMARK, and NORWAY September 3 and 17 
Farei from la Guintai 

For Itinarary, Ac , apply to the PASSENGER AGENT, ALBION S S 
CO (Ltd ), MercanlUe Chamberi, Newcaule on Tyne 

THE 

OiMBKIDBI SOUNTIflO UrSIEUlEVT OOIIF0I, 

LIMITED, OABLTLl ROAD. OAMiUDDI. 

StaadaPd “ ■agar*. Ortffltbt 

particulars AUD PRICRS ON APPLICATION* 

LIViNQ SPECIMENS FOR 
THE MICROSCOPE. 

Voivox, ^irogyra, Daamida, Dialoma, Amaba, Aicalla, Aclinoaphaarium, 
Vonicalla, Stantor, Hydra, Floacularia, Slaphanocarof, Malicarla, and many 
other Spacimant of Pood Life Price n. pat Tuba,^Pott Free Halix 
pomatla, Aatneua, Ampbioxna, Rana, Anodon, &c , for Diaaaction porpoaaa 

THOMAS BOLTON, 

as BALSALL HEATH ROAD, BIRMINGHAM 

MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 

THE LABOBATORY, PLYMOUTH. 

'Die foUowine M)inuUf can elways be rappUed, ehher living 
or preeervedrW the beet method 1 — 

8y«on : Clava, Obalia, Sartniaria , Actinia, TaaUa, CatyepbyiUa, Aley- 
oiiiiim : Hormlpliora(pratar«ed) ; Z,aptoplana : Lloaua, AiapUponu ; liMi, 

PtyajfiS '* THE DIRSCTQIL 

Q0ART2 FIBRES on Framea, about 61, Iii and i6 inehealon(t, at Be. 
7a. 64., and lOe. pet Frame teapeclively ; now ready for diiuibuiion 

FbFflologleal and Phyaleal Apparatui of tha baet quality. 
SaatlonCattlDjg Appllaneei, ineludlng a naw fora of RoaklBR 
IflorolomoforCnttlntl^B^Wfl. ^ 

LatMt Improvod Pattern " Cambrldga’’^ Rpwing Hlapotoma, 
priea M 6s. 

HhtetrmUi Ca/oAg w efApparatui tent Feet Fret an receipt ef \t flrf 

Addrtaa all Communicationi : 
“Instrument Company, Ltd., Cambridge.” 

nnoonD x-RAYTUBES?.r:-s:: 

^ M ^ ^ ^ Anodoi aa aupplied to J Mackenzie Davldaon, 

ACTUAL MAKER, g 

,, ,a,,.wn.ynw ^ ^ ^ 1^ 

ROAD, E.C. 

MIRCORT Pimps. 

EXPERIMENT At AND SOIENTIFIO OLAN • BLOWINa 

Mi’S' 

l»7AmilTKh,nUUKIJ>MAVA,il.lA. POOT'E 

ElTAaLISHED 187*. ■ 

RONTSEN TUBES WITH VA6UUM 
RE8UUT0R. 

(PROF. iBHNDER’S PATENT,) 

A aiuBAT anooMst 

Soul AatHTt ; 

WXLMBLM ft CO., 

II A >1 WESTMORLAND BUILDINGS, ALDERSOATE STREET. 
LONDON, E.C 
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To be Publithed in the Autumn, if a sufficient number of 
Subscriptions be obtained to defray the cost of Printing 

The Hereford Earthqiiahe of Dec. 17, 1896. 

By CHARLES DAVISON, Sc D., FGS 
Price lar (xi , net, to Subscribers on or before September i, 
after which date the price wiil be ISj. net On/y a few cofm 
will be printed beyond the number subscribed for. 

CORNISH BROTHERS, 37 New Street, Birmingham 

BAIRD &~T^OCK~ 

Aanutacturers of Cbemical anb pb^eical 
apparatus, Xaboratorp JSencbes, jfumc 
Closets, ^c. 

Dealers anb importers of pure 
Cbemicals, &c. 

Contractors to Der /Pajests’s (Boueriuuent. 
14 CROSS STREET, HATTON GARDEN, 
LONDON, E.C. 

CATALOGUES ON APPLICATION 

I 1 FRanLjlilMNftCo. 

I I U CROSS STREET, MINCHESTEB 

■S Z eooht gntnuoe t 70 Hedf-Hooii Otroot, 

I I LABORATORY FURNISHERS, 

8 Z Uiportats, Haaatketuws, aaa Daalan is . 

1 W CHEMICAL AND PHYSICAL 

I I APPARATUS 

II Of «v«ry Dasoriptlon 

J F1h« Cbemic&ls, Yolmnetrlc Solatlons, 
■ Plain and Stoppered Bottles, 

I In every laboratory requirement. 

i JIV lUaatratad Oatalpgiit ol Apparatai, with Prtea Utt 
S jf/f ^ of OhamMaU, froo oa applioatloa 

* Teltfrapbic Addrau— " ArPAiATUI, Manchbstbb.” 

Tal«ptaon< Numbar— mS 

ALBERT EDWARD JAMRACH 

(LbU CHARLES JAMRACH), 

NATURALIST. 

180 ST. GEORGE STREET EAST. 

Inpltaanu of Saaaga Warfara, Idoli, Sacrad Ma^, Paruvian Pottary, 


HOKirtOmCKAIIl) 



1 ft 


SHUTTERS. ^ B' Uii l U i 

"AMB£R"Mi)“RtlBr’' 0 AMERA 8 FI 0 MX 6 3 I 6 B 
aw IISTAETANEOUS RHUnEU FiOM It, M 

^ m ^ lltmitraleJ Cet*let«t J'rtt 

THE THOMHOH-pmnP MAIHffACTUR IH C Ca Ltd,' AL TRIHCHA M. 

established 1861 

BIRKBECK BANK 


INVESTED FUNDS 


£ 10 , 000 , 000 . 


PHYaiOOBAPHY Mid OBOLOOY. 

COLLECTIONS & MICROSCOPIC SLIDES 

As advised by Science and Art Directory, arranged by 

JAMES R. GREGORY & CO., 

Mlnaraloglata, dho , 

To Science and Art Department, BrUiih, Indian and Colonial 
Mudcuma, &c 

MOVBLTIBS and RABD OHMS and PRUOlOnS 
STOHBS. 

Mnural iyeitmeMt for Mutexmt, ami Coileetors, and alt furfettt 
SoU S/eiiment and Mtcraico/ic Sections of Rocks and Mintrait 

NEW AND VALUABLE, MINERAL SPECIMENS CONSTANTLY 
ARRIVINI.. 

Stow i Otncei ! 1 KbUo Plao*, KBHBINOTON, W. 

HOLLOWAY’S ^ 

CURBS 

Gout, Rheumatism, Lumbagfo, Sciatica, Cuts, 
Bruises, Sprains, &o. 

INVALUABLE FOR ALL SKIN DISEASES. 

Holloway’s OlDtmeDt and Pills may be obtalDod of 


PHCENIX FIRE OFFICE, 

9 LOMBARD ST., E.C., and 67 CHARINQ CROSS, S.W. 

Lstablished 1782 

MODERATE RATES. ABSOLUTE SECURITY, 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS 
PROMPT PAYMENT OF CLAIMS. 

SacaaTfcNiM-W C MACDONALD and F B MACDONALD 

LOBraS PAIS OVBR AaO, 000,000 


“0PTIMU8 ’ INDUCTION COILS 

(Beat London made) 

FOR RtiNTBEN X-RAY PHOTOGRAPHY. 

I ^ ^ ^ 

Larger Coils to Order. 


SSm FOCUS TUBES. cuffirai 25/‘ 

ACCUMULATORS AND PRIMARY BATTERIES. 

PERKEN, SON ft RAYMENT, Wffa LONDON. 


N 4 TUHE 


[AuGuar ii 1^98 


■A.TP'WOQD ,MA 09 XWX 1 , 

musiac s%r%.S‘^'* 

(ft. “ ^ — 



w“o^*sM«<fr PHILIP HARRIS & COm Ltd. 

CHEMICAL AND PHYSICAL APPARATUS MAkfiBS BIRMINGHAM. 


X-RAY APPARATUS. 


“Jfwra's.'T'S'.'A-?; 


Any malt* 


!i« iateti df^gi 

X-RAY WORK- 

SPECIAL 

Ml partiq^w. are cootainad n Cataloou 
"* PmtMt » . 

W. WAT^OW & - 

{Etiabluhtd 1837 ) 


,I ARMY FIELD 


„ „ MICROSCOPES. ^ „ 

Now Rsaov Wow Rkaov 

NEW EDITION or CATALOGUE No 3 

conlalnlnc parllcuUn of mora tliaa 

M> DlFFBltENT MICROSCOPES 
lu tablc^^ evary Clau of Work Accanonaa rf .vary ^^pUon many 


MICROSCOPIC OBJECTS. 

l NEW EDITION of Watwh s Cataloou* No 3 a ClaMlflad Lkt 
rapraaani ng a Slock of 40 000 Objacl. will-ba raady iha. ly 


photocraphic apparatus. 

NEW HAND CAMERA tht FRAU 

■ . w rnfftnim 


S, 313 High Holbom, Lonclon, W^C 

RoAvr^uircT *6 FORREST ROAD EDINBURGH 

bra nches I yg S WANSTON STREET ME LBOU RNE, AUSTRALIA 

OSE^OCISXaiSIY 


OXXm 


mm OILENGINES. 

gCOHOHlGAL, 

POWBBFUL, 

BPFICIBNT 


(Mst of Working 

lALF-Pl 



ifi^Baro-XBr zici. 

SBfta^le for all clasaea 
of agvfcultural 
ipnorlt. 


REfERENOBB. 4 o , ON 
APPUC AVION 


■HALF'PtNNY por Hor«« 

Powor por Hour 

CROSSLEY BR 08 ., Ltd., OPENSHAW, MANOHBSTBR . 

SEND FOR A COPY BEFORE YOU BUY A LENS 

HEW EDITION NOW READY. ^ 

A SIMPLE. GUIDE 
CHOICE OF A PHOTOGRAPHIC 

THOMAS R. DALLMEYBR, F.R.X.S., 

30 PP Qu^o with 3 FiJl P*go BroBHde P^f and numorou* 

Off APPlfl CATION TV .. I V ^ 

J. .JJ.I DALLMEYEH, Ltd, ^ . 

35 NBWMAN STREET, W 


» n>, « 7«6J lull « H1| QuacnVlcotaS « ih. U y < 

London w C a d Ihk k aCM UAh CoM.any M P (tk Avmua b 


iw York — TuvnaoaT 





A WFEKIY ILLUSTRATED JOURNAL OF SLIP NCR 


No 1503 Vor 58] 
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[PMct Sixpence 


UNIVERSAL SCIENCE LANTERN NAI^^DER BROS. A CO.^ LTD. 

(IVES & NEWTONS PATENT) LION STREET, LONDON, EC 



Complete for SUdea Kloroaoqplo Objects and Spectra 
Price £ia 


moe Kio. 

For Lecturer* on Llfht Colour and Colour Photography &c 

Bole Makera NEWTON & CO , 3 FLEET STREET LON DON 

New Pattern WiiDsliurst MacMnes 

THE cuss PUTE8 ARE without BRASS SECTORS 

The Spark is much improved 
f y in length and power 

I By using discharging balls of 

^ pattern the reversing 

of the current is prevented 
and the Mochme which has 
been simplified and reduced m 
pnee IS the Best and Cheapest 
in the Market 

A —College Form, on 

polished mahogany base, with 
16 inch Plates and four 
Leyden Jars £6 

Bs— ‘IXUSA Fomi, with two 16 inch Plates and two 

I^miaiant u the strongest neateii and meet powerful ever 
**C*— S^OcS* FonB, with two idhneh Fbtes and two 
Leyden J«(»; £2 ie» 

JOHN J. ORIPFIN & 80Ni^ C 

S GARRICK STREET, COVENT GARDEN, W 0 


AYRTON-MATHER UNIVERSAL SHUNT BOX. 


. t truineo ttl.o makc^ » Yas 


NEQRETTI & ZAMBRA'S 

Long Range or Open Scale 

MERCURY and GLYCERINE 
BAROMETER. 

The Hinge of Ibu BBromeier » from 6 lo o che» 
to the inii of the ordinery Mercu el Batomeier 
I oo h of an nch can easily be obse «d w thoul the 
uw of a ver er Extreme length of le Instrument 
about 40 inches 

Prloee £5 6a to £fl ee 
Carved Ornamental Frame Sit and 
30i extra. 


fi«r aisrf rUur 'Scunt fic inttnni 
J?>arts«/r*« WtrU 


NBORETTl & ZAMBRA, 


i HOLBORri VIADUCT C C 

Mib 45 CORNHILL and m REOENT 
STREET Loudon 





'Piovidu CoUMM of IntlrmsdUta Iniuuctlon for D»y Siudenn trot uirdcr 
t4 of «(<, preporina lo oiiter EogiOMrinc and Chemical Induatrlei 
fata, jCi] par bawion Profeaaori — 

fkjtiu tmd EUcincal Enfinttrint S P XHOMpaOK, D Sc , F R S 

W E Oalbv, M a . B Sc . M I M E 


Graiham Collaga, Baiingliall Street, £.C 

MASON UNIVERSITY COLLEGE, 
BIRMINGHAM. 

FACULTIES OF ARTS AND SCIENCE 

SESSION iM-99 

tHE NEXT SESSION COMMENCES ON TUESDAY, 


ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL. 

ALBERT EMBANKMENT, LONDON, S E 
The WINTER SESSION of iej8-99 W‘>l Open on MONDAY 
October 3, when the prim will be disuibuted at 3 p.m by the Right Rev, 
the Loan BisHor or Rochbhtkk in the Governors Hall 
Three Entrance Scholarships will be olTered for competition in September, 
vis. —One of and one of £fio bi Chemistry and Physics, with either 
Physiology, Botany, or Zoology, for first year's Students , one of £50 in 
Anatomy, Phyiiology, and Chemistry, for third yeu's Students, from the 

Scholarships and money pnses of the value of ,£300 are awarded at the 




(There is also a Faculiy of Medicine, a Sytlabus of which, containing full 
particulars, may be had grans from Meesia. CoamsM, New Street ) 

A SYLLABUS of the Arts 1^ Science Faculties, with Bill inform 
ation os to the various Lecture and Laboratory Courses, Lecture Days 
sad Houra Foes, Entrance and other Scholarships, Prises, &c . may bo 
aad gratis mnn Messrs Coknish, New Street, Birmingham, or on applica- 
ihion to the Recistiak, At the College 

university college, LONDON. 

The Session of the Faculty of Medicine will commence on October 3 
fintr^Wto^^cture, als p m , by Mr SianaY brouas, Dental Surgeon 

The Examiuations for the Entrance Exhibitions will commence on Sep- 


me Fees may be paid m one sum or by instaiiaents Entries may be 
made separately to Ctctaxn or to Hospital Practice, and Special Arrange 
mencs are made for Students entering from the Universities ai)d for (juallned 
Practitioners 

A Register of approved Lodging is kept by the Medical Secretary, who 
also has a List of Local Medical Practitioners, Qergymen, and others who 
receive Students into their houses 

For Prospectus and all particulars apply to Mr Rehule, the Medical 


HERIOT-WATT COLLEGE, 
EDINBURGH. 

F GRANT OGILVIE, M A., B Sc . F R S E , Prindp 
DAY CLASfeES-sksSION 1898-99. , 

The Session extends from Tuesday, October 4, 1898, to Friday, 


Ac.), arc filled w by competi^n ionng the year, and these, es well as ali 
Cleiluhipt and DresserMps, on open 10 StudeaU of the Hospital without 
extra fea. Resident Oflhmra receive free board and lodging 

Piospsctuses, with full Informatioa as to Clasaes, ftiiet, &c , may be 
obtained from Unlveiaity College, Cower Street, W C. 

R I OODLEE, M S , B A , F R.CS , Doan. 

J la, HOR5BUROM, M A., Secretary 

THE ELECTRICAL 
GENERAL ENGINEERING COLLEGE, 

EXPERIMENTAL ENGINEERING 
0 AVORKS 

a and 4 PEN7WERN ROAd’, EARL’S COURT, 
LONDON, S.W,, 

Tra^ Students for Electrioal, Mechanical and Mining Engineeclnf. 


a SeconiUry School The pdncipM Courses are —Physical and Chemical, 
Mechanical Engineering and Electrical Engineering. Thera ara also 
Clastat in Franch, German, Drawing, and Praetka M Commerce, (^au 
Foes, from £t 44 Session Fee, ,£10 tor. 

There is also a Preparatory (kursa oi Instruction for Agricultural 
Studenu Session Fee, £j ft An extract from the Calendar of the 

»pHcatioii to th« Librarjan, Bt th« CoUege^ or to tbt Tebaburbr of 
0<^g« Horiot’i TruiCe 


CIVIL SERVICE COMMISSION. 

FORTHCOMING EXAMINATION. 


I the lateat at which AppUentiaas can b« re 
n tema to be obtaiW, wto pnniciilan, fr 
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ELECTRICAL ENGINEERING. 

TUKLECTRICAL ST ANPARDIZINO, TESTING, ud TRAINING 
INSTITUTION. 8 CHARING CR6 sS ROAD. LONDON 
(Propnecori— SjrndictU of Elsctrical Eokiomh, Ltd ) 

BoaIID or COMTKOb. 

The Rt Hon the Earl ofCRAWFORD, K T , P R S , Cbaitman 

The Rt Hon Lord Caeiletown { HuRh Erai Hatriaon 

The Him R Brougham FrancU Ince 

Robert Hammond I William O Smith 

Aflbrdi a Theoretical and Practical Training, and quaiifiee the Sone of 
Gentlemen for Anpotntmenti in Mechanical and Electrical Engineering 
After the Preliminary Training in Theory at the Institution, Scudente go 
through a Practical Conran, first in the Mechanical Engineering Works and 
subsequently the Electrical Works, the Institution helng associated with over 
JO leading Firms and Engineers for this purpose They are thus brought 
oirectlyjbto wociatim mth^romment^ Companies and P'truM. and secure 

appointm’ents* havk'been "sklur^'V or ovE*R'te per 

CENT OP THE STUDENTS who have completed their Course since 
the foundation of the Institution^ and applicattuna continue to be received 
for competent man^Proipectu* on application The next Seuion com 

UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE. 

temporary ASSISTANT LECTURER AND DEMONSTRATOR 
IN PHVSIOLC^. 

The Council u prepared to appoint for one year an Assistant Lecturer 
and Demonetrator in Physiology at a Salary of ^lao 

Ap^lcntlm for this Poat^ logethw with tMlimoWlSj^hich^need not be 

J AUSTIN JENKINS, BA, Secretary and RegUtrar 
University College, LardilT, 

August 11, 1898 

LATEST PUBLICATIONS OF THE ZOOLOGICAL 
SOCIETY OF LONDON. 

PROCEEDINGS OF THE ZOOLOGICAL 

SOCIETY OF LONDON, 1898 Part II Containing Papers read 
at the Scientific Meetings held in Muroh and April 1898 With Nine^ 
Plates Price to Fellows, 9/ , to the Public, ler. 

TRANSACTIONS, Vol. XIV.. Part 7, con- 
taining Papers “ On the Lepidosiren of the Amazons," by Dr Emil Ac 
Gocldl, C M Z S , with Two Plates , and " On a Collection of Fishex 
from the Rio Jiitna, Btaul " by G A Boulenger, F R S , F Z S , 
with Four Plates Price to Fellows, rir. 31/ , to the Public, 15s 

To U obtained at the Society's Office (3 Hanover Square, W ), or through 
any Bookseller 

HARTLEY COLLEGE, SOUTH- 
AMPTON. 

SESSION 1808-99 

PaivciPAL-R W\LLACE STEWART, 0 Sc (Lond ) 

The Day Classes of the College include the following Courses — 

London Universiiy Courses in Arts and Science (Matriculation, Inter 
mediate, ami Final Courses in Arts and Sciem e). 

Science Courses for Medical Sludcnis and Dental Students 

Mechanical Engineering Course, 

Electrical Engineering Course 

NEXT SESSION commences on SEPTEMBER sy. 1898 

Prospectuses of above Courses may be obtained on application to the 

ST. BARTHOLOMEW’S HOSPITAL 
AND COLLEGE 

preliminary scientific class 

Systematic CourseR of Lectures and Laboratory Work in the subjects oF 
the Preliminary Scientific and Intermediate B Sc Examinations of ibe- 
Umv«rfiityv>f London will commence on October j, and continue till July, 

^e for the whole CourM, or i8i to Students of the Hospital 

or sinele subjects may be taken 

There is a Special Class for the Januaty Exam^nauon 

For further particulars apply to the Warden of the College, St Bartholo- 
mew's Hospital, London, b C 

A Handbook forwarded oo application 

UNIVERSITY COLLEGE, 
NOTTINGHAM. 

A 1 ECTURER and DEMONSTRATOR in PHYSICS will be 
sent in not later than August 24, should be made on forms sopited by 

SCIENCE TUITICN. 

PREPARATION BY CORRFSPONDENCh. AND ORAL TUITIOF* 
for xU Science Exxminxlionz— Mxiricuixllon, B Sc,, Prel Scl , &c 
SINGLE SUBJECTS TAKEN - Chemi.iry, Phyxicx, Bolxny, Phyri- 
ology, &c SpeaxI Cluiies in Botany and Chemittry 

TUTORS —The SUIT include. Grxdunte. of London, (Jxford, Cambridge., 
and Royal Univeruuat 

For termi and testimonial., addrexs Mr J CHAXLgsTON, B A , Bnrimf- 
ton Collage, .7 Chxncny Lane, London, W C 

RESEARCH.— A well-appointed Chemical 

and Physical tjiboralory can be used by those wishing to cnrry on 
Research Open Day and Evening at any time coovemeni to Worker 
Electric Lighting mains (constant current) can be used for Fleclrical 
Experiments —Apply between n and 3 0 clock, or Iry letter, 9 Heaib 
coirsireet, Mecklenburgh Siiuare, Gray s Inn Road 

CAMBRIDGE B.A. (First-class Honours), 

wants Situation as Analytical or Works Chemist Good reference* — 
£, Nassau Mills, PatricroA, Cancnshire 

PHYSICAL DEMONSTRATOR (Camb. 

and BonnX aged Twenty two, desires Re engegemeni Experience in 
Coll of Sc -Address, ‘'0 N ,' Natur* Office 

NEW WORK ON PHILOSOPHY 

THE METAPHYSIC OF 
EXPERIENCE. 

By SHADWORTH H. HODGSON. 

Book I General Analysis of E^rience —Book II Positive 
Science — Book HI. Analysis of Conscious Action, — Book IV. 
The Real Universe. — Index. 

Four Vola. Demy Bvo^Wblt* Buokntm Blndluff. 

LONGMANS, GREEN, & CO , London, New York, and 
Bombay 

EXAMINATIONS IN CHEMISTRY OR 

PHYSICS —Students prepared for any Examination lu Chemistry 
or Physics Praclical work in well-appointed Laboratory Apply 
between is and 3 0 clock, or by letter, 9 Heaihcote Street, Mecklen 
burgh Square, Gray's Inn Road 

AIICDilUnDC LONDON BRANCH at 

yUCIfltmUlfCa 24 CHANCERY LANE, W.C. 

■iSitionby JOHN GIBSON, M A (First Class, Camb ), and G LOLY, B A 
(First Cllass, London), for all Public Examinations. BpMal Isitraottoa 
in Sotantlflo AplOUltnr* for successful practical Agriculture and Forestry 
in the British Islands or the Colonies , also in Geology, Botany, ftc , 
Practical, Chemical, and Physical Laboratories The ‘‘Slate Cone 
spondeni ” and Higher Examinxlioa Journal gives up lo-daie particulars 
of all the leading C S and other Examinations Price s^d , post free 
PriN of One Guinea for compebtion each month , Special Prue of Ply* 
OalatM each June and December 

NOW READY, 

In Demy 8vo, boards. Pnee 3s 6d. neU 

A CLASSIFICATION OF VERTEBRATA, 

RECENT AND EXTINCT. 

With Diagnose* and Definitions, a CHiapter on Geographical. 
Dutribution, and an Etymological Index 

By HANS QADOW, M A , PhD. F.R S., 

Strickland Curator and Lecturer on Zoology, Cambridge 
University 

Loudou • A & C. BLACK, Soho Square. 

nnQQflR X RAYTUBESo"irr=- 

y y Q y || Anodes at supplied to J Mackeiuie Davidson, 
ACTUAL MAKER, ^ 

«7 FARRINGDON fk 

ROAD, B.C. ® 

miCURY PUMPS. 

KXPERIMCNTAL AND BOIENTIFK) OLAM • BLOWINO. 
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THE BRIDOES-LEE 

PHOTO-THEODOLITE 


Tht most perfsot Instrument 
invented for Surrey Work in 
Uountsinous Districts, tnd for 
Mllitsry or Rapid Surreys. 


•utomatically records 
on the photograph all, 
or nearly all, the data 
necessary for the reduc- 
tion of the photographs, 
including the Magnetic 


HOSS’ 

New Petrological 
Microscopes. 


BOSS' BEW 

Bacteriological 
j Microscop 


Asf'lo CimtlDeiiUl 
Microscopes. 

= New Series OtJectlTes, 


ROSS, Ltd., ^*LONDON,"w?,*" 

And 31 C00K8PUR STREET, OHARINQ CROSS, S.W. 
Established 1830. 


MARION'S 

INSTANTANEOUS 

PLATES, 

Specially suitable for 
X-RAY PHOTOGRAPHY. 

MARIONA PAPER, 

MATT SURFACE, GLOSSY SURFACE, 
AND GROS GRAIN SURFACE. 

MARION’S 
BROMIDE PAPERS 

Oivlnflr Platinum Tones. 

FULL PARTICULARS FREE ON APPLICATION. 

HEW HLDSTRATED CATALOGUE NEABLT BEAUT, 
1/- POST FREE. 

22 & 23 SOHO SQUARE, LONDON, W. 


CROMPTON & CO., Limited. 

ELECTRICAL ENGINEERS, 


PLATINUM THERMOMETER INDICATOR. 


INDICATOR, 

11 THERMOMETER, 





Write for Price Lists and Partloulars of Potenti- 
ometers, Galvanometers, Hlbbert's ONE VOLT 
Standards, Experimental Direct and Alternating 
Current Sets, &o. 

Pleats Address all Inquiries as above.- 
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EMINENTLY SUITED FOR LITERARY AND SCIENTIFIC USE. 


LETTER FILES. 

There is no arrangement so simple for keeping 
correspondence, Ac. 

Papers can be arranged in a moment either 
alphabetically or according to subjects, and there 
is no mechanism to bother one or get out of order. 


Six times the 
capacity of any 
binding File, 
and one place to 
refer to 
Instead of six. 



In Wood, covered cloth Sue, 1 7' 

1 ,800 Papers Price, with set of . _ 

12s. 6d. Extra Blanks for writing own headings, 


10" high Cap 


CARD AND SLIP FILES. 



The Ceres Card files 


I of Ca,J l;le 

Cabinets (with rod) for Library 


The Bishop of Bristol “ The ionvcntence of the IVnling 
Tahte with ‘ Ceres ' Files is Uyond words .'so far as I lan keep 
fail with my LO! respontltme, there is nei’es antiety as to where 
a tetter is , and the dtawer with eards for notes of referemes, 
sfeeihes, somons, Cr=i , make\ me perfctually regret that / had 
not suih a thing twenty years ago ” 

Sir H. H. Bemrose, M.P. am using the Card Box 

daily for a liteiary purpose, and I find it simply invaluable As 
it lies on the table entru s are made at tht moment under their 
proper heads, ami the faiihty of tefereme is such as no other mode 
of indexing I am aware of ca- ' ■ '' ” 

Explanatory 


For other varieties and sizes of Box Files, Cabinets, Writing Tables, Standing Desks, Card Files, dc , 

Pamphlet, Post Free 

THE CERES DEPOT, 16_BROOK STREET LONDON, W. 

For Photography. 

(^KXljglSK 

TAYLOR, TAYLOR, 4 HOBSON, 

Slate Street Works, Leicester, 
and 10 Charing Cross Road, London 
Ask for the Ceeke Booktet 

PHCENIX PIREWPIC^ 

9 tOMBARD ST.. E.C., and S7 CHARtHO CROSS, SW 

ESrABLISHED I782 

MODERATE RATES ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 

SacaaTAMiits-W C MACDONALD and F H MACDONALD 

LOSBBS PAID OVER <ao,ooe,ooo. 


A. GALLENKAMP & CO., 

19 <t 21 SUN STREET, FINSBURY SQUARE, 
LONDON, EC. 

CHEMICAL AHD BACTERIOLOGICAL APPARATUS OF 
EVERY DESCRIPTION. 

dPHA GLASS BEAKERS AND FLASKS AT 
REDUCED PRICES. 

STANDARDIZED BURETTES AND OTHER 
GRADUATED INSTRUMENTS. 
LABORATORY_FUI^IJBHERS 
URGE STO CK FOR SUPPLY WHO^LESALE * EXPORT. 


OAIBBIDHE 80IEHTIII0 IHSTBUIEHT OOIFANT, 

LIMITED . CABLYLB BOAD, CA MBRIDGE. 

IUk«Ff of Callondar * Grlflltht’ PaUnt Eleetrleal PypomeUri 
for High Temporaturo Work. 

Bloetrieal Thermoinotopi for Invoftlgattng Earth Tompora- 
turoi, aa luppllod to eoveral of the loading ObMrvatorfei. 
Callondar & Griffiths’ Improved Patent wire Bridges. 


Standard RosUtaneo Colli eonstrueted 


.Wire Bridges. 

■eiers. Griffiths 

and Buntall’i Method. 

PARTICVLARS ASP PRICES OJf APPUCATiON 
QUARTZ FIBitES on Fremei, about 6}, and 16 Inchei long, at Bl. 
71 . ad., and IGl. pet Freme respectively , now reedy for dUtribudoo 
Ph^ologloal and Physleal Apparatns of the boot quality. 
iMtlon Cutting Appllaneof, InoIudlM a new form of Rooking 
Mferotomo for Cutting Flat Seetloni. 

Latost Improvod Pattern “ Cambridge " Rooking Hlorotomo, 


lihutratei Catalotue ofAp/armtui lent Poll Pne on rotiifl of jo. td 
Addrooo all Communicationa : 
Instrument Company, Ltd*, Cambridge.’* 


• 1 hree Liiicti in Column o . 

Pcrlin«»fi«r o c 

One h ightli Page, or Quarter 

• The 6rst line being in heavy ty 
Ckefuei and Money Orders fnyaite t 
MACMIl LAN & CO , Ltd , St 


I Whole Page 6 - 

! Is charged for as Two Lines. 

W AtMlLLA VA-CO , Umile 
lariin s Street, London, W C 


pOh CRUISE to the NORTHERN CAPITALS, St Petwiborg, 

Stockholm, Copenhagen, and Christiania, accompanied by Mr 
CoNNOr Pkrowhe, on the m xr KOGrtVALD, a. daya 


Lectuten Sit Robkrt Ball, Mr Edward Whymrer, Dr. Lunn 
D epartuiea weekly from May 10 DetaiU from SRcaiTART, j Endaleigb 
Gardens, Euston, London, N W 
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ORIENT COMPANY’S PLEASURE CRUISES, 

By thdr Stcamihip LUSITANIA (391a torn legUter), 

For COFKNiiAGEN, WISBV, STOCKHOLM, ST PETEKSBURO, 
BALTIC CANAL, &C., 

Laavlng LONIX>N i;lh Auguit, nturning 14th Saptcmber. 

For SICILY, CONSTANTINOPLE, tho CRIMEA, GREECE, 
MALTA, ALGIERS, Ac , 

Leaving LONDON aolb SapUmbar, ratuming 8tb Novembar 
String Bud, Elactric Light, High data Cuiiina. 

Man.a.r. f ^ GREEN and CO \ Hand Offleat. 

Mantgart ^ ANDERSON. ANDERSON, ud CO /Fanchoreb Avanu. 

For pattaga a^y to tha latter Firm, at 5 Fanchurch Avenue, Londoi 
K C , or to tha^aat End Branch OfBca, rS Cockapur Street, 3 W 


TO 80IENOE LECTURERS, 

HOCHES’ lOTO-PHOTOSCOPE POE IIYIEC PICTORES, 

THE MOST 

No SHuma, tbanfoca no Fb 

Tht C»m 4 rti ftr Imlrint ihi PUtum lUtutraUtl LUtt. ad 

Sea Mr HooHEt^ PATENT COlfti — 


^ „ THE MOST PERFECT 

No SKurm, tbanfoca no Flickering Superb Machuitm. 
aC^/’Aa/a Cataam f*r Imkintikt Ple/urtt H/uitnUJ Litu, ma 

HoOHEt’ PATENT COMBINATION OPTICAL LANTERN, 

Ac. Miniatura Triple Lantern comtructad for B J Mai-OSH, Eu , great 
iocoaiie Now Ozyhj^drogoa Miaocoopt Scioac« Lantoroi for Clo«« 
gMoDStratio^ Munlficaot RmuIij Doewra Trip!*, Prita Madal, 


HighMt Award Sopplfod to tha tloyKl Polytachnk InMitutlon, Dr H 
TAM OuiNMMi, Mj^ama Adklina Patti, Ac., Ac. Patani PampbaDgoi 
Sdaoca I^rwtu. Tha UaUaraal Untorn 4 inch CondMatri. 4-wickLaJiip, 
Portrait Combination front Lanaei, iSr 6d , Marvalloot valoa Sdaoce 
I^ntira SaU Norcltia^ Tha Lantarn KaUidoacopo Cbaaput Lanura 
Ootfita In World Grandly lUiutratad Catalogua, ovtr iBo eholca Kn 
r-avingi, W.; Poaia|e, 3d Lut of 300 Uciurt Sclanca Sobjacti, 
yjawa, kc.,6d,; Poataga, mA Pamphiata Fraa-W C HUGHES, 
Spbciaurt, Brawatar Homo. Ba Mortimar Road, Klngaland, N 

livinq specimens for 

THE MICROSCOPE. 

olhar Speclmena of Pond Ufa Pnea 11 par Tuba, Poat Fraa. Helix 
pomatia, Aatacua, Amphioxus. Rana, Anodon, Ac , for Dlaaactlon ptirpoaea 

THOMAS BOLTON, 

ajJBALSALL HEATH ROAD, BIRMINGHAM. 

MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 

THE LABORATORY, PLYMOUTH. 
The following animaii can always be supplied, eitbet living 
or preaerved bv the best methods ■— 

Sycon . Oava, Ohalia, Sariulana, Aeiinis, Taalla, Caryophyllia, Aley 
onium , HortnlpbOTa ipraiarvad) , Lapioplana , Unaua, Ampblponi. , Narau, 
Aphredita, Aranlcola, Unica, Taraballa, Lapat, Balwu., Gammarua, 
UgU M«i., Naballa, Cardnu. ; Paialla, Bucclnum, Eledone, Pactena. 
Bugula, Cti.u, Padleallina ! Holotburia, Atlariaa, Ecbinu. , AtcldU. Saipa 
(pmserved), Scyllinni, Rais. 4c , »e 
For prtcai and mora datailad litls apply to 

ml Uboratory, Plymouth THE DIRECTOR 



W. G. PYE, 

SOEITIFICIHSTRinEIITIUra, 

30 ST. ANDREW’S STREET, 

CAMBRIDGE. 


AptMTAttu MpaoUlly ndaptad for 
T«a«hlngr Pujrpaa«a at Modarat* 
Prloaa. 


TRILOBITES 

Prom the Upper Silurian of Dudley. 

Fha^pt cauduttt, it. U to lyt. I Phacopi Downin,jie, it M, t^s, 

Calymena Blumanba^l, 5t to I yt Ad ’ 

■ ot itt I Hotnolonotua, 3t 6<f. to yt. 

A few Upper Silur ian Crinoid ., Coral., and Bracbiopod.. 
COLLECIIONI TO ILLUSTRATE GEOI OGY AND 
. PHYSIOGRAPHY 
Ca/oHywsf Pest Tree. 

THOM^ D. RUSSELL. Mineralogist. 

78 NfWGATE STREET, LONDON, E.C? 


X 3 GUINEA NORWAY CRUISES 

FROM NEWCASTLEK)N.TYNE-AUaUST 6 and so. 
‘•MIDNIGHT SUN,” 3178 Tons, 3500 H.P. 
Finoat YACHTING STEAMER afloat NO UPPER BERTHS 
GERMANY, DENMARK, and NORWAY. Saptatnbar 3 ud 1;. 
Fores from it GulMss. 

For lanatary, Rc., sppty to the PASSENGER AOENT,ALBION S S. 
Cu. (Ltd L MarcuiiU Chiunbors, NowciHrlo.OD.Tyiio. 


WATKINS ft DONCASTER, 

NXTURAttiarrB, 

CABINETS and" APPARATUS 

pof PMTOMOLoeY, Bifor pees, ahd all BttAHeHea op 

NATURAL HliTORT. 

SPECIAL S HOW-ROOM FOB CABINETS. 

Call or sand for detalloU Catalogu* 188 pp ), Pott fni 00 
application 

N.B.-FOP Bxeellenoa and SuparloriDr of Cablnatg and 
Ap^aratu^^^fcreneM^ a» ^^apmlttad to distingnijshed 

A LAROE STOC K OFInSECTS AN D BIRDS' EGOS. 

Birds, Mammali, &c„ Preaerved ud Mounted by Fint.cl.ai Workman 
with true natural .urroundtngt. All Book, ud Publication, on Natural 
Rlitory .applied 

36 STRAND, LONDON, W.C. 

(Five Doon from Charing Croae.) 


PHYSIOGRAPHY and OBOLOOY. 

COLLECTIONS & MICROSCOPIC SLIDES 

As advised by Science and Art Directory, arranged by 

JAMES R. GREGORY & CO., 

BUnaraloglata, dto.. 

To Science and Art Department, British, Indian and Colonial 
Museums, &c 

NOVBLTZaS and BAM^gBMS aad PBROXODS 

Mtntrml^SPfcmtiu /jrJTatt»™*^’^/ifr*trt, and all^nrp^tt 


Pack Sptomtm ai 


otcppte Stclloni if Rotkt ai 


NEW AND VALUABLE MINERAL SPECIMENS CONSTANTLY 
ARRIVING 

Sforss d Omoss ; 1 Kslao Plaoa, KRNSINOTON, YT. 


MINERALS 


FOR EDUCATIONAL 
AND 

SCIENTIFIC PURPOSES. 


New and Rare 

. _ . li'iM LViV. 

Complete Mineral Caulugue, " 186 pp,, 40 Illustraiion., Name, 

Composition, and form of all known Minarala, with valuable LlsU ud 
Tabl« Post paid, paper, 11 , cloth, at , calfintarlaavad, 41 
SPECIMENS P(;RCHASED ^mple. and Corraapondenca solicited 
DR. A. E. FOOTE, 

1817 UOH smn. PWUDEIPHI*, Pt, U 8.A. Q ^ 


MINIMLOGY. 

HENSON baa now some flika tCrvitali of Hadden Toumalinaa 
i Green ud Rad, beautifully Crystaliiied Orpiment, Native Sulphur, 

j In (Juarti Diopta». Red and Yellow WuHanites , alu Sipylita, 

Rowludita, and Thorfia 

ROCK CRYSTAL BALLS BIOW-PIPE CASES AND 
APPARATUS 

Calltclt ans far Pratpactors, Ltssa nt gtvtn. 

SAMUEL HEN80I1 B7 RECENT STREET, LONDON, W. 

BSIABUSHED 1840. 


OPTICAL & SCIENTIFIC INSTRUMENTS. 

Spaetromatara, Spactroacopaa, Goniomalara, (kitbatomatart. Optical 
Banchai, 4 c. , 4 c. Inttrumanti for ipecial purposea oonstmetad to Cnuts 
own daalgnt. Prkt LUl an n/pHtoHan. 

W. WILSON (formerly Foreman at Messrs. Elliott Bros.), 
56 Crogsland Road, Chalk Farm, London, N.W. 
C(H(TRAGTOR TO H.M. GOVMNMENT. 
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PERKEN, SON & RAYWENT, 


BIEKBECK BANK 


IlfVESTED FUNDS 


£ 10 , 000,000 


HOLLOWAY’S PILLS 

CURE 

Biliousness, Siok Headache, Indigestion, and 
all Internal Complaints. 

CAN BE TAKEN BY THE MOST DELICATE. 
HollowaT's Pills and Ointment maj be obtained of 
all Medicine Vendors 


“0PTIMU8 ’ INDUCTION COILS 

(Best Londoa made) 

roR rOntgen X-ray photography. 

Inch Sparic 2 3 4 S 6 lo I2 

iMce £8 £lO £12 £14 £10 £28 £89 

Larger Coils to Order. 

SI! FOCUS TUBES. cS 25 /- 

ACCUMUUT0R8 AND PRIMARY BATTERIES. 

VMENT, rScS LONDON. 

I albert EDWARD JAMRACH 

K (LaU CHARLES JAMRACH), 
NATURALIST, 

1 i8o ST. GEORGE STREET EAST 

I Impl*m«su ol Sa*a|* Waifara, Idols, Saend Mulu, Peruvian Pottery, 
. Nauukis China, lj«<)uers, Gongs. Shells, and other Carlos 


fflOm-PiCKARD 



.uwiiM liy SHUTTBR8. u l-J d L8 

" AMBER " ARD " BUSY " CAMERAS friM £S 3« So 
TIME AM INSTANTANEOUS SHUnERS FROM ISa 6s 

^ Y ^ lllmtnUd Lataletut Iree 

THE TH OmiTOII- PICKABD MJ^MCTURINC CO. Ltd., AITRWCHAM. 


MACMILLAN & CO.’S BOOKS FOR HOLIDAY READING. 

ALFRED LORD TENNYSON : a Memoir. By his Son. With Photogravure 

Portraits 2 voli Medium 8vo. net 

MR. BODLEY’S FRANCE. In 2 vols. Demy 8 VO. 2ij. net. 

EDINBUKGH He has devoted himself to his task with great ability and the most praiseworthy industry 

. He has endeavoured to divest himself of English prejudice, and he writes m the character of an impartial and close observer 
of French political and socuil life for seven long years and as a devoted friend of the trench people . Mr Bodley’s book will 
be read by all men, and deserves to be read with care and discrimination ” 

A HISTORY OF THE INDIAN MUTINY, AND OF THE DISTURBANCES 

WHICH ACCOMPANIED IT AMONG THE CIVIL POPULATION By T RICE HOLMES Fifth Edition, revised 
throughout and slightly enlarged With Maps and Plant. Extra Crown 8vo. I2 j (>d 
“T P ” in the WEEKLY SUN . — “It is but a poor and an insufficient compliment to ny that the book is more 
interesting than any work of fiction For myself I have read it as breathlessly as though it were an exciting novel ; with that 
added sense that I was reading of reality and not of fiction. . . Impartiality, urofound knowledge, a charming style, unassailable 
accuracy— these are qualities that are not often found in combination ; they are found m this noteworthy volume ” 

HENRY OF GUISE AND OTHER PORTRAITS. By H. C. Magdowall. Extra 

Crown 8vo 8r (sd net. 

DAILY NEWS. — “The book is full of dramatic interest and may be confidently recommended to readers who have a 
taste for the romance of history ” 

LIFE AND LETTERS OP WILLUM JOHN BUTLER, late Dean of Lincoln, 

and sometime Vicar of Wantage. With Portraita. Demy 8vo. t2s 6 d net. 

LITER A TURB,—“ This biography is one of exceptional interest, and we trust that it will be widely and attentively studied " 

HIGHWAYS AND BYWAYS IN DEVON AND CORNWALL. By Arthur H. 

NORWAY. With Illustrations by Josbph Prsnsli. and Hugh Thomson, Extra crown 8vo. 6 s. 
guardian — “ One of the prettiest and best books of the season ” 

BY THE RIGHT HON JAMES BRYCE, M P. 

IMPRESSIONS OF SOUTH AFRICA. By the Right Hon. James Bryce, M.P., 

Author of “The Holy Boman Empire,” &c With Three Maps. Demy 8vo 14t.net 
THE TIMES . — “ There ate ftw who wiU not lay down the volume feeling that they know more than they ever expected 
or hop^ to know upon the subject of which it treats.” 

SOUTH AF RICA OP TO-DAY. By Captain Francis Younghusband, C.I.E., 

Indian Staff Corps, late Special Correspondent of Th* Times m South Africa, Author of “The Relief of Chitral." With 
Illttttiations. Demy 8vo. &r. 6 d. net. 

SPECTA 7 VR . — ** Admirably fair and lucid . . The sanest and most itateimonlike work that has yet appeared on the 

South African problem.” 

MACMILLAN AND CO., LIMITED, LONDON. 
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MACMILLAN & CO.’S BOOKS 

FOR 

STUDENTS OF ZOOLOGY. 


A TEXT-BOOK OP ZOOLOGY. By T. Jeffery Parker, D Sc , F.R S , Professor 

of Biology in the University of Otago, Dunedin, N Z , and WILLIAM A. HASWFLL, M A , D.Sc , F K S , Professor 
of Biology in the University of Sydney, NSW In Two Vols With Illiistratinns Medium Sso, ibs net 
LIl'EKA'l VKE — “The scheme of classification is on the whole <o good that even those who find fault with matters of 
detail will admit its general excellence The sections on Distribution — geographical, bathymetrical, and geological —and on The 
Philosophy of /oology have been wriltcn with extreme care, the latter especially being full of pregnant remarks and suggestions 
A useful chapter on the History of /oology is appended, from which a true idea of the perspective of things can be gathered 
Both volumes are copiously indexed, and reierence to any heading is thus made easy ” 

A TEXT-BOOK OF ENTOMOLOGY, including the Anatomy, Physiology, 

Embryology and Metamomhoses of Insects, for use in Agncultural and Technical Schools and Colleges, as well as by the 
working Entomologist By ALPIIEUS S PACKARD, M D., Ph D , Professor of /oology and Leology, Brown 
University Medium 8vo, i8j net 

LITER ATUKE — “Dr A S Packard has attempted no easy task, but his thirty years’ stud) oi the huge class of insects 
(luahfies him to accomplish It, and he is to lie congratulated on his work " 

ESSAYS ON MUSEUMS AND OTHER SUBJECTS CONNECTED WITH 

NATURAL HISTORY. By Sit WILLIAM HENRY FLOWER, K C B , D.C.L , l; Sc , LL D , Pli D , K R S , 
h R C S , P Z S , Correspondent of the Institute of France, &c Demy 8vo, izs net 
A THEN, h (JAf — “ Many of the essays possess permanent value, and all were well worthy of being printed afresh ” 


A TEXT-BOOK of COMPARATIVE 

ANATOMY By Dr Arnoip Lano, Professor of Zoo 
logy in the University of ZHrtch With Preface to the 
English Translation h) Dr Ernst UarcKKI Translated 
by Hi'nry M Bernard, M A. Cantab , and Maiiiha 
Bernard Vols I and II (completing the Invertebrates) 
8vo. lyj net each 


LESSONS in ELEMENTARY ANA- 

TOMV By ST GEORGE MIVART, h K b , Author 
of “ The Genesis of biiecies ” Fcap 8vo 6s 6d 


ELEMENTS of the COMPARATIVE 

ANATOMY Oh VERTEBRATES Adapted from the 
German of Robfrc WiniltRsiiKiM, Professor of Anatom) , 
and Director of the Instiliiti of Human and Comparative 
Anaioiii) III the University of hrciburg, in Baden By W 
NEW ION PARKER, Professor of Biology in the Uni 
versity College of South Wales and Monmouthshire Willi 
additions hy the Author and Iranslalor 270 Woodcuts 
Medium 8vu Second Edition I2s 6d net. 


A TREATISE on COMPARATIVE 

EMBRYOLOGY By the htle Prof F M BALhOUK, 
M A , F R S In two Vols Second Edition Medium 
8vo Vol 1 fSs Vol II iis 

The ELEMEN rs of EMBRYOLOGY. 

By Prof MICHAEL hOSTEK, M 1) , h R S , and the 
late Prof h M BALhOUR, P K S Second Edition, 
revised Edited by A SkDoWH K, M A , and W HeaRF, 
M A Illustrated Crown 8vo loj 6<i 

STRUCTURE AND LIFE of BIRDS. 

By F W HEADLEY, Assist vnt Master at Uaileybury 
College Illustrated Crown 8vo 7r 6a 

The NATURAL HISTORY of the 

MARKhTABLE MARINE VlSllhS of the BRITISH 
ISLANDS By ] T CUNNINGHAM, MA With 
Preface by E Has lANKtsitK, I'KS Illustrated 
Medium 8vo 7s 6d net 


The STRUCTURE of MAN. An IN- 

DE\ to his PAST HISTORY By ROBERT WIE- 
DEKSIIEIM Translated fiy H and M. Bernakd 
The Translation, Edited and Annotated, and a Preface 
written by G B Howes, F R S , Professor of Zoology, 
Royal College of Science, London With 105 Figures in 
the Text Svo 8r net 

A COURSE of INSTRUCTION in 

ZOOTOMY. Vertebrata By T JEFhERY PARKER, 
F K S , Professor of Biology in the University of Otago, 
New Zealand With Illustrations Crown 8vo Sr 6d 

An INTRODUCTION to the OSTE- 

OLOf'.Y OF THE MAMMALIA By Sir WILLIAM 
HENRY FLOWER, F R S , F.R C S , Director of the 
Natural History Department of the British Museum Il- 
lustrated Third Edition Revised with the axsistance of 
Hans Oadow, Ph D , Lecturer on the Advanced Mor- 
phology of Vertebrates in the University of Cambridge 
Crown 8vo lor i>d 


NATURAL HISTORY of AQUATIC 

INSECTS By 1, C MIALL, F R S , Professor of 
Biology in the Yorkshire College, Leeds Illustrated 
Crown 8vo 6s 

THE ORIGIN AND METAMOR- 

I’HOSES of INSECTS By Sir |01IN LUBBOCK, 
F.RS With Illustrations y 6d, ^Naiure Senes' 

MONOGRAPH of the BRITISH 

CICAD.li or TETTIGIIDE (Froghoppers and t.ross- 
flies) By GEORGE BOWDLbR BUCKTON, 1' R S , 
Illustrated by more Hun 400 Coloured Diawings Two 
Vols Demy 8vo ly 6d e.teh, net Also in Eight 
Parts 81 each, net. 

A HANDBOOK OF BRITISH LE- 

PIDOPTERA By EDWARD MEVRICK, BA, 
F Z S , F E.S , Assistant Master at MiirllKirough College. 
Extra Crown 8vo. los. bJ net 


MACMILLAN AND CO., LIMITED, LONDON 
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THE GAMBRIDfiE NATURAL HISTORY. 


Edited by 8 F. HARMER, M.A., Fellow of King’s College, Cambridge, Superintendent of the University Museum of Zoology, and 
A E. SHIPLEY, M.A , Fellow of Christ’s College, Cambridge, Universl^ Lecturer on the Morphology of Invertebrates. 

To he completed in Ten Volumes. Svo. Price 17s, net each. 

Intended in all respects to be a Standard Natural History accurate enough to be of use to the Student, and 
at the same time popular enough for the general reader who desires trustworthy information as to the structure 
and habits of all members of the Animal Kingdom, from the ProtOitoa to the Mammals The Volumes are fully 
illustrated by original figures drawn where possible from nature When complete the Series is one which should 
be indispensable in all Libraries, whether public or private. 

NOW READY 

WORMS, LEECHES, etc. 

VOLUME II 


hLA'l'WORMS. By F. W. Gamble, M.Sc, Vict, Owens College 
NEMERTINES By Miss L Sheldon, Newnham College, Cambridge 
THREAD-WORMS, &c By A E. Shipley, M A , Fellow of Christ's College, Cambridge 
ROTIFERS. By Marcus Hartog, M.A. Trinity College, Cambridge, D.Sc. Lond , Professor of Natural 
History iti the Queen's College, Cork. 

POLYCHAET WORMS. By W. Blaxland Denham, D Sc Lond, Hon MA Oxon , Aldrichian 

Demonstrator of Comparative Anatomy in the University of Oxford 

EARTHWORMS AND LEECHES. By F E Beddard, M A Oxon., F R S , Prosector to the Zoological 
Society, London 

GEPHYREA, &c. By A. E Shipley, M.A , Fellow of ('hnst’s College, Cambridge 
POLYZOA By S F Harmer, M.A., Fellow of King’s College, Cambridge 


ACAIi£J\/V — “Of the importance of the new volume of 
the Cambridge Natural History there can be no doubt It may 
be safely said that the information contained in il has never 
before been collected into one book, English or foreign , and 
all students of aoology will be grateful to the promoters of the 
Cambridge setics for a treatise which will save them many a 
journey to the libraries and much weary searching in periodicals 
hur a long time* to come this liook will remain the best text book 
on the subjeet.” 


NATUMB — “ Taken as a whole the l>ook is fully worthy of 
Its place m this attractive scries ” 

N 4 TURAl. sen- NCE Certain to prove a most welcome 
addition to English zoological literature. . The whole is 
.idmirably illustrated , The index, to crown all, is a 
thoroughly good and full one " 

CAMBRIDGE REVIEW We m.iy s.iy with confidence 
that the same amount of information, within the same compass, 
IS to be had in no other zoological work ” 


SHELLS. 


VOLUME III 

MOLI.USCS AND BRACHIOPODS By the Rev A H Cooke, M A , A. E. Shipley, M A , and 
F R C Kbiuj, M a 

TIMES — “ There are very many, not only among educated HELD — “ We know of no book available* to the giiK*ral 

jieople who take an interest in science, but even among specialists, i reader which affords such a vast fund of information on the 
who will welcome a work of reasonable compass and handy form structure and habits of molluscs ” 

containing a trustworlliy treatment of the various departments of I ANOWI EDGE — “ If succeeding volumes are like this one, 
Niilural History by men who are familiar with, and competent to the Cainbrnlge Natural History will rank as one of the finest 
deal with, the latest results of scientific research Altogether, to , works on natural history ever published ” 
ludge from this first volume, the Cambridge Natural History i>ro WESTMINSTER A'AF/A TK Should find a place in 
mises to fulfil all the expectations that its prospectus holds out " ' the library of every nali'rahst ” 

INSECTS AND CENTIPEDES. 

volume: V 


PERIPATUS. By Adam SfDGWicK, MA, F.R S MYRIAPODS. By F. G Sinclair, M.A 
INSECTS. Part I By David Sharp, M.A Cantab , M.B Edvn , E’ R S 

Prdf RAPHAEL MELDOLA, ERS, E.CS., tn hts 


HELD — “Although wntten for the student and the 
specialist, the book is not the less adapted to all intelligent 
readers who wish to make themselves thoroughly acquainted 
with the habits, structure, and the modem clo-ssification of the 
animals of which it treats. To such it cannot lie recommended 

A TH^h.FUM — “ This book will find a place in the library 
of most entomologists, prove a welcome lx>on to we.sk brethren 
who are cotmx,lIed to lecture —docendo dtsitmus — and occupy by 
the side of Westwood’s ‘ Modern Classification ’ and BarmesterN 
' Manual’ a niche that has long liecn empty.” 


Presidential Address to the Entomohsnal Soriety of London, 
stud —“The authors of this volume are certainly to be con- 
gratulated upon having furnished such a valuable contribution 
to i>ur literature When its successor appears, and I will venture 
to express the hope that this will be at no very distant period, 
we shall lie in iKissession of a treatise on the natural history of 
insects whiih, from the point of view of the general reader, will 
coiiqiar^ most favourably with any similar work that has been 
published in the English language ” 


BIRDS. 


VOLUME IX 

By A. H EVANS [Ready shortly. 

The next Volume to appear will be the completion of Dr. Sharp’s admirable treatise on 1N.SECTS. This 
may be looked for not later than January, 

MACMILLAN AND CO., LIMITED, LONDON. 
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^ , BRITISH MUSEUM. 

The ' ktMUti# RooDM wfll b* Cloud from Thurtdoy, Sepirmbei i, to 
Monday, Soptcmbor 5, iaduuvo. 

, E MAUNDE THOMPSON, 

‘ ' Director and Principal Librarian 

Briliah Mnwii im Ad|um oj, fSgS, 

THE MIDDLESEX HOSpTtAL 
MEDICAL SCHOOL. 

n»a Wimar Saiaion, i8#8-90, will commence on Monday, October 3 
Dr, AtTHiiii F VoELCKBR Will deliver an Introductory Addrem, after 
whld) the Pruee (ained dnrlnr tbe prevloui yur will be dinributed 
Two Etumnce Scbolanhlpa (value /too and /eo) will be open for Compe 


One 


I 3 aptember 91 and 93. 

n Scholamhip (value /do), open to Studente of the Uni 

■ Save pa—-- ' 


veruty of CamMdge who have pa*ted the Second M B Exam , and of 
the University of Oxford who have passed the First M B Exam will be 
competed for on Septeasber 99 and 91. 

Besides Scholarshlpt and Prises, the 
Howiul Appointments open to Studen 
The Compositton Fee for general 


innually Eighteen Resident 
Medical Cut- 


10 Guineas Special provision is made for Dental 
tor i^anaioates for the Preliminary Scientific (M B ) Examination 
Special Terms are made in favour of Unbersity Students who have 
already commenced their Medical Studies and of University of Ixindon 
Students who have passed the Preliminary Scientific Examination 
The New School Buildings, which provide new and fully equipped 
Laboratories for Physiology, Pathology, and Bacteriology, as well as a 
new Dusecting Room and Chemical Theatre and Laboratory, will Ik opened 
next Session 

Tbs Residential College adjoins the Hospital, and provides accommoda- 
tion for Thuty Students 

Prospectuses and aU Particuitrs may be obtained from 

W PASTEUR, M D . Dean 

UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE 

TEMPORARY ASSISTANT I.ECTURER AND DEMONSTRATOR 
IN PHYSIOLOGY 

Tbe Council is prepared to appoint for one year nn Assistant Lecturer 
and Demonstrator In Physiology at a Salary oljCtJo 

Applications for this Post, together with ... . , 


Unn 


J AUST^N JENKINS Ib A 
irsityOoU^e CardilT, 




HARTLEY COLLEGE, 
SOUTHAMPTON. 


or the Post of ASSISTANT LECTURb R and 


dUST^'n* 

ING 

A special knowledge 0 

Salary, /lao per anno 

Applications must be 1 

Particulen may be ob 

WAN T ED.- CHIEF CHEMIST and 

manager of WORKS, bya luding London Firm of Manufacturing 
Chemisis employing several hundred people The qualifications 
necessary for the position sre high and well grounded scienlihc know 
ledge and attainments, good practical expenence in carrying out 
manufaciurmg processes, exceptional powers of organisation and 
administration , tact , good judgment , capability to direct and control 
scientific workers engaged in the manufacture of fine med1c1n.1l 
chemicals and ^rmacoutical products A genileman with University 
tndning and Degrees preferred The portion enmminds a liberal 
saloiy Replies will be treated in the strictest confidence if so desired 
—Address, staling age. qualifications, and experience, to " Manager,” 
c/o Messrs Markbv, Stewart, (,o . 57 Coleman Stieet, London 

TiTe'yORKSHI^^OLLEGE. LEEDS. 

h’u 

Collegt 


An ASSISTANT LECTURER and DEMONSTRATOR in PHYSICS 
i\\ be reaiilred at the beginning of next SeMion 

be received up to September 3 by tbe Rscisi rar of ibe 
a further particulars may be obtained 


BATTERSEA POLYTECHNIC, S.W. 

The Governing Body requhv tbe Services of a l»ABOR^TORY 
steward and lecture assistant in the CHLMKAL DE- 


SCIENTIFIC ASSISTANT, with view tp 

PartnerslSp. Wanted by Consttltlng Eng Inatr Hi good pmciicc Wri&, 
with IkHpartiiiulars nf training and qunlUcatioM to - Dvnamo," s/o 
Strtachaui't, tgs Strand. 


NOW READV. 

In Demy 8t'u, boards. Price y, 64 net 

A GLASSIFICATION OF YERTEBRATA, 

RECENT AND EXTINCT. 

With Din|;nrise( and Deflnitiuns, a Chapter on Geographi a I 
Diatnbotion, and an Etymological Index 
By HANS GADOW, M A., Ph.D., F.R.S., 
Strickland Curator and Lecturer on Zoology, Cambridge 
Univeraity. 

London : A &. C. BLACK, Soho Square 


THE AGTIMIARII OF TORRES STRAITS. 

By ALFRED C H ADDON, M A.. D Sc , S.c 

Baing the Scientific Traniaellons of the Royal Dublin Society Vol 

VI, Settee n. Part XVI 130 pp . 410 Price fir 

A DETERMINATION OP THE WAVE-LENGTHS OF THE PRINCIPAL. 
UNES IN THE SPECTRUM OF GALLIUM. 

SHOWING THEIR IDENTIFY WITH TWO LINES IN THE 
SOLAR spectrum 

By W. N, HARTLEY. K R S . and HSpH RAMAOE, 

A R L Sc I 

Beinc tbe Scientific Transactioni of the Royal Dublin Society V,’ 

VII. fTernitl Parti With PUtee Price ir 

London WILLIAMS & NORGATE, 14 Hennetia Street, W C 


Now Ready No. 13 Price ir 

Conducted by ALEXANDER RAMStVY 

Prospectu^ea and SuUcrintion >orm» Frw by Po»t on applicfttion to the 
KblUhtra A ftw of Noa t to ii (.till m print, price 1/ each 

THE GEOLOGICAL TIME PAPERS AND CHARTS. 

No. I The “ R Geological fim© Scale, price i<f No* o to 3 CKaxi-. 
3zf each Pott free i<f extra Now rtutfy 


BLAKESLEY’S 

WIDE-ANGLE 

SEXTANT 



This IS a 
ful Instrument for 
Explorers, and for 


River and C^jast Surveys, 
Laying out Railway 
Curves, See. 


uMfuI aiid niiable in taking obe«rvatienr during ray recent ttft^oBs- 
Rbod«ui, Your, traly, (Signed) Da HE NRY G bC HLlCHTER 

J. H. STEWARIDp 

406 STHAND, 457 WEST STRAND. 

7 GRACECHURCH STREET, LONDON. 



tion of the photographs, ' 
includini; the Msgnetic 
beanngs,— thus con- 
siderably reducing the 
tune spent end the risk 
of error in the interprets 
the photographs 
The Instrument is fitte 
an Aluminium Body, 
Aiimuthal Circle, rndin 
Vernier to one miiftte i 
4 in. Compass, divided 1 
degrees. Telescope will 
and inverting Eyepieces, 
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CAMBRIDGE NATURAL SCIENCE MANUALS. 
Blologioal Series. New Volumes. 

General Editor, A E. SHIPLEY, M A., Fellow and Tutor of 
Christ's College 

OUTLINES OF VERTEBRATE 

PALEONTOLOGY FOR STUDENTS OF ZOOLOGY. By A 
S WOODWARD, M A , Aulstsnt Keeper of the Department o( 
Geology in the Hntwh Museum Demy 8vo isr 

FOSSIL PLANTS. A MANUAL FOR 

SIUDFNTS OF BOTANY AND GEOLOGY By A C. 
SFW\Kn, M A , f (« S , &t John’H Collegei Lecturer In Bouny in 
the Univertity of Cambridge In a Vole, vol I Now Ready la/ 
iVo! ir /» th4prus 

Geological Series. 

HANDBOOK TO THE GEOLOGY OF 


L. CASELLA, 

147 Hotborn Bars, London, E.G. 


ibeon, London ” Telephone Hotborn 1054 



C.E. MULLER & CO. 

Scientific Glass Blowers, 


3M[ ^ B R 8 


INDUCTION COILS and 
APPARATUS FOR X-RAYS and 
WIRELESS TELEGRAPHY. 

BUY DIRECT FRO M THE MAKER. 

Dr. HALL EDWARD.S writes — 

“ The Hospital Coil u working splendidly " 

COMPARE OUR PRIcES B EFORE PLACING ORDERS. 

H. W. COX, Ltd. 

MAMDFACTURINO ELECTRICIANS. 

njl & 28 CURSI TOR STREET, CHA NCERY LANE, W.G. 

Call and taa ni or wrtu fbp Ust. Spaolal Dark 
Boom toe Damonatpatlona. 

Radiographi taken for tha Soientiflo and Medioat ProfeMion. 


CHEMICAL AND PHYSICAL APPARATUS. 

X-RAY TUBES OF ANY PATTERN, 

SPECIAL GLASS APPARATUS for RESEARCH 
WORK, 

MADE TO INSTRUCTIONS. 

ARGON AND HELIUM . . 

. . . SPECTRUM TUBES. 

CHEMICAL THERMOMETERS, 

As recommended by Mr Watson, B.Sc., 
in his “Practical Physics.” 


tr PRIOB LISTS OW APPLICATION. 

1M, HIGH H0LB0RiU0ND0N,W.C. 
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THE GAMBRIDGE NATURAL HISTOW. 

Edited by 8 F HARMER. M.A., Fellow of King’s College, Cambridge, Superintendent of the University Museum of Zoology , and 
A E. SHIPLEY, M.A , Fellow of Christ's College, Cambridge, University Lecturer on the Morphology of Invertebrates 

To he com,pleted in Ten Volumes. 8vo. Price 17s. net eachr 

Intended in all respects to be a Standard Natural History accurate enough to be of use to the Student, and 
at the same time popular enough for the general reader who desires trustworthy information as to the structure 
and habits of all members of the Animal Kingdom, from the Proto/oa to the Mammals The Volumes are fully 
illustrated by original figures drawn where possible from nature When complete the Senes 1$ one which should 
be indispensable in all Libraries, whether public or private 

NOW READY 

WORMS, LEECHES, etc. 

VOLUME II 

hLATWORMS By F. W Gamblu., M Sc Vitt , Owens College 
NEMERTINES By Miss L Sheldon, Newnham College, Cambridge 
THREAD-WORMS, &c By A. E Shipley, M A , Bellow of Christ’s College, Cambndge 
ROTIFERS By Marcus Hartog, M A Trinity College, Cambridge, D Sc I^ond , Professor of Natur.il 
History in the Queen's College, Cork 

POLYCHAET WORMS By W Blaxland Bknham, DSc. Lond, Hon MA Oxon,, Aldnchian 

Demonstrator of Comparative Anatomy in the University of Oxford 

EARTHWORMS AND LEECHES By F E. Beddard, M A Oxon , B' R.S , Prosector to the Zoological 
Society, London 

GEPHYREA, &c. By A. E, Shipley, M A , Bellow of Christ’s College, Cambridge 
POLYZOA By S. F Harmer, M A., Fellow of King’s College, Cambridge 
ACADEMY — “Of the importance of the new volume of ' N.tTUKE Taken as a whole the Ixjok is fully worthy of 
the Cambridge Natural History there can be no doubt It nuy its place in this attractive series ” 

be safely said that the information contained in it has never , JC/AWCA — "Cprtain to provea most welcome 

before been collected into one book, Bmglish or foreign j and ' addition to English zoological literature . The whole is 
all students of zoology will be grateful to the promoters of the | admirably illustrated The index, lo crown all, is a 

Cambridge sene-s for a treatise which will save them many a thoroughly good and full one ” 

journey to the libraries and much weary searching in peruKlicals. | CAMBKIDGE KEVIEW — " We may »ay with confidence 
For a long time to come this book will remain the best text-book i that the same .imount of information, within the same compass, 
on the subject ” ' is to be had in no other zoological work ” 

SHELLS. 

VOLUME III 

MOLLUSCS AND BRACHIOPODS By the Rev A. H Cooke, M A., A. E Shipley, M A , and 
F. R C. Rebi), M a 

TIMES — “ There are very many, not only among educated i FIELD — “ We know of no book available lo the general 
people who take an interest in science, but even among speemhsts, reader which affords such a vast fund of information on the 
who will welcome a work of reasonable compass and handy form structure and habits of molluscs ” 

containing a trustworthy treatment of the various departments of ' KNOWLEDGE — “ If succeeding volumes are like this one, 
Natural History by men who are familiar with, and comiietent to I the Cambridge Natural History will rank as one of the finest 
deal with, the latest results of scientific research Altogether, to j works on natural history ever published ” 

ludge from this hrst volume, the Cambridge Natural History pro- | WE’.TMINSTEH HEVIEW — "Should find a place in 
niises to fulfil all the expectations that its prospectus holds out ” I the library of every naturalist ” 

INSECTS AND CENTIPEDES. 

VOLUME V 

PERIPATUS By Adam Sedgwick, MA, FRS MYRIAPODS By F. G Sinclair, M.A 
INSECTS. Part I By David Sharp, M A Cantab , M.B Edm , F R.S 

Prof RAPHAEL MELDOLA, FRS, F.C S , i,, Ai, 
Prestdeuttal Address to the Entomological Society of London, 
said — “The authors of this volume are certainly to be con- 
gratulated upon having furnished such a valuable contribution 
to our literature When its successor appears, and I will venture 
to express the hope that this will be at no very distant period, 
vve shall be in possession of a treatise on the natural history of 
insects which, from the point of view of the general reader, will 
compare most favourably with any similar work that has been 
published in the English language " 

BIRDS. 

VOLUME I\ 

By A H. EVANS [Ready shortly 

The next Volume to appear will be the completion of Dr. Sharp’s admirable treatise on INSECTS This 
may be looked for not later than January. 

MACMILLAN AND CO, LIMITED, LONDON. 


FIELD — “Although written for the student and the 
specialist, the book is not the less adapted to all mteihgent 
readers who wish to make themselves thoroughly acquainted 
with the habits, structure, and the modem classification of the 
ammals of which it treats To such it cannot be recommended 
too strongly.” 

ATHEN/EUM — " This book vvill find a place in the library 
of most entomologists, prove a welcome boon lo weak brethren 
who are compelled to lecture— dtsumus—srcA occupy by 
the side of Westwood’s ‘ Modem Classification ’ and Burmester^s 
‘ Manual ' a niche that has long been empty ” 
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Quarter Page, or Half a Column i 15 o 
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ST MARTIN’S STREET, LONDON. WC 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 

Volvox, ^irogym, Desrnidi. DiMonui, Amceba, ArccUa, Actinoiphitrium, 
Vorticfllla, Stentor, Hydra, Floacalaria, Staphanoceroft, MeUceru. and many 
other Spacimens of Pond Life Price per Tube, Post Free Hell* 
— natia, Astacus, Amphioxus, Rana. Anodon, &c , for Dissection purposes. 

THOMAS BOLTON, 

25 BALSALL HEATH ROAD, BIRMINGHAM. 

MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 

THE LABORATORY, PLYMOUTH. 
The following animals can always be supplied, either living 
or preserved by the best method* — • 

Sycon , Clava, Obelin, Seriularia , Actinia, Tealia, Caryophyllia. Alt^ 
oniui^ Horniiphora^fptsKrved) ,^pmplana ,^ineui,^mpni^r^ , Nereis, 

Lypa Myln.^’^Neb^bi, Orrcinu?^,"pmel*a, ^^“mm^'hlledin^^PKWnll 
Bugula, Crisia, Pedicellina , Holothuna, Akterias, Echinus , Ascidia, Salpa 
(preMrvedj, bcylhum, Raia, &C.; &c 

"Tlogicl'l LaWMoiyrpiyl^ouih THE DIRECTOR 


OPTICAL & SCIENTIFIC INSTRUMENTS. 
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W. WILSON (formerly Foreman at Messrs. Eluoit Bros ), 
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MACMILLAN & CO.’S BOOKS FOR HOLIDAY READING. 


ALFRED LORD TENNYSON: a Memoir. By hiv Sou With Photogravure 

Portraits 2 vols Medium 8vo 36^ net 

MR. BODLET’S FRANCE, in 2 vols Uemy 8 vo. 213-. net. 

EDINBURGH REVIEW — " He ha. devotetl himself to his task with great ability and the most praiseworthy industry. 
He ha* endeavoured to divest himself of English prejudice, and he writes in the character of an impartial and close observer 
of French political and social life for seven long years and as a devoted friend of the French people Mr Bodley’s book ..ill 

lie read by all men, and deserves to be read with care and discrimination " 

A HISTORY OF THE INDIAN MUTINY, AND OF THE DISTURBANCES 

WHICH ACCOMPANIED IT AMONG THE CIVIL POPULATION By T RICE HOLMES Fifth Edition, revised 
throughout and sli^tly enlarged With Maps and Plans. F2xtra Crown 8vo l2r bd 
“T. P ” in the WEEKLY SUN say ^ — “It is but a poor and an insufficient compliment to say that the book is more 
interesting than any work of fiction For myself I have r^ it as breathlessly as though it were an exciung novel , with that 
added sense that I was reading of reality and not of fiction Impartiality, profound knowledge, a charming style, unassailable 

accuracy — these are qualities that are not often found in combination , they are found in this noteworthy volume ” 

HENRY OF GUISE AND OTHER PORTRAITS. By H. C. Macdowall. Extra 

Crown 8vo &r bd net. 

DAILY NEWS. — “The book is full of dramatic interest and may be confidently recommended to readers who have a 
taste for the romance of history.’’ 

LIFE AND LETTERS OF WILLIAM JOHN BUTLER, late Dean of Lincoln. 

and sometime Vicar of Wantage. With Portraits. Demy 8vo I2r bd net 
LITERATURE.—" This biography is one of exceptional interest, and we trust that it will be widely and attentively studied,’’ 

HIGHWAYS ilND BYWAYS IN DEVON AND CORNWALL. By Arthur H. 

NORWAY. With Illustrations by Joseph Pennell and Hugh Thomson. Extra crown 8vo. bs. 

GUARDIAN.—" One of the prettiest and best books of the season.” 

BY THE RIGHT HON. JAMES BRYCE, M P 

IMPRESSIONS OF SOUTH AFRICA. By the Right Hon. James Bryce, M.P., 

Author <rf “ The Holy Roman Empire,” &c With Three Maps. Demy 8vo, 14;. net. 

THE TIMES. — “ There are few who will not lay down the volume feeling that they know more than they ever expected 
or hoped to know upon the subject of which it treat* ” 

SOUTH A^ICA OF TO-DAY. By Captain Francis Younghusband, C.I.E., 

Indian Staff Corps, late Special Correspondent of The Times in South Africa, Author of “ The Relief of Chitral.” With 
Illustrations. Demy 8vo 8r bd net 

SPECTATOR — “ Admirably fair and lucid. The sanest and most statesmanlike work that hag yet appeared on the 
.t^uth African problem, ” 

MACMILLAN AND CO, LIMITED, LONDON 
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WORKS BY THE 

RIGHT HON. SIR JOHN LUBBOCK, BART., M.P., F.R.S., &c. 

THE SCENERY OF SWITZERLAND ,‘^ancl the Causes to which it is Due. Third 

Edition Crown 8vo 6s 

THE USE OF LIFE. Forty-third Thousand Globe 8vo. Popular Edition. 

IS, 6d , sewed, ir Library Edition 3t 6/ 

THE BEAUTIES OF NATURE. i nirty-eighth Thou.sand. Crown 8vo, 6j. 

New Edition, without Illustrations Olobe Svo Cloth, it 6i Ki|jer, n 

THE PLEASURES OF LIFE. Part I One hundred and twenty-fifth Thousand. 

(ilobe 8vo Popular Edition it 6/ , st.wed,,Ii L'braiy Elilion 3 0 

THE PLEASURES OF LIFE. Part II. Eighty-third Thousand. GlobeySvo. 

Is. 6d , sewetl, ij Library Edition p 6d 

THE PLEASURES OF LIFE. ( 1 wo Parts m One Vol ) Globe Hvo 2s. 6 a. 

SCIENTIFIC LECTURES. Third Thousand ; |8vo 8^ 6 d 

FIFTY YEARS OF SCIENCE. Hemg the Address delivered at^Yorkjto the 

British Association, August i88i Fifth Edition Svo 2s hi 

BRITISH WILD FLOWERS, CONSIDERED IN RELATION TO INSECTS. 

With IlhisIrHlions /Lature S.i le^ Ninth Thousand Crown 8vo 4s 6d 

FLOWERS, FRUITS, AND LEAVES. With Illustrations Nature Series. 

Sixth ThoHs.md Crown 8vo 41 64 

THE ORIGIN AND METAMORPHOSES OF INSECTS. With Illustrations. 

Niiluit .Stfiis Seventh Thousand Crown 8vo 3' 6d 


w TJ jeLiEZ 

Crown 8vo. 

POPULAR LECTURES and AD- 
DRESSES 

By Lord KELVIN, F R S In Three Vols 
Vol I THE CONSTITUTION OK MATTER 
Second Edition Js 64 

Vol II (tEologv and GENFRAL PHVSICS 
7s 64 

Vol. III. PAPERS ON NAVIGATION 7s 64 

HOW to DRAW a STRAIGHT LINE: 
a LECTURE on LINKAGES. 

By A B KEMPE, F R.S. Illustrated is. 64. 

On LIGHT. 

The Burnett Lectures. % Sir GEORGE GABRIEL 
STOKES, F.R S Three Courses. I OntheNaiurb 
or LioHr II On Light as a Means or Investiga- 
tion III. On Bensficiai Effects of Light. 7s 64 

LIGHT : a SERIES of SIMPLE, 
ENTERTAINING, and USEFUL 
EXPERIMENTS. 

By A M. MAYER and C BARNARD Illustrated, ar 64 

POLARISATION of LIGHT. 

By W. SPOTTISWOODE.F.RS Illustrated y 64. 

SOUND; a SERIES of SIMPLE, 
ENTERTAINING, and INEX- 
PENSIVE EXPERIMENTS. 

ByA M MAYER 31 64 

MODERN VIEWSof ELECTRICITY. 

By Prof O J LODGE, F R S, Illustrated. 6s 64 

A CENTURY of ELECTRICITY. 

By T C. MENDENHALL +t. 64. 


»>je: r X xs » . 

I Crown 8va, 

'The CHEMISTRY of the SHCOND- 
, ARY BATTERIES of PLANTE 
andFAURE. 

By J 11 GLADSTONE, h R S , and A TRIBE. 21, 64. 

The CHEMISTRY of PHOTO- 
GRAPHY. 

By Prof K MELDOLA, F R S Illustrated 6s 

CHARLES DARWIN. 

Memorial Notices lepnntud from Mature By THOMAS 
H HUXLEY, F R S , G T ROMANE^S, K R S ; 
Sir ARCHIBALD GEIKIE, F.R.S , and W T. DYER, 
F RS 2s 64 

The SCIENTIFIC EVIDENCES of 
ORGANIC EVOLUTION. 

By GEORGE J ROMANES, F R S is 64 

Are the EFFECTS of USE and DIS- 
USE INHERITED.? 

An Examination ot the View held by Spencer and Darwin. 
By W PLATT BALL. 3s 64 

TIMBER, and some of its DISEASES. 

I By Prof H. M WARD, F R b Illustrated. 6s. 

On the COLOURS of FLOWERS. 

I By GRANT ALLEN Illustrated 31 64 

! The RIGHT HAND . LEFT-HAND- 
EDNESS. 

By Sir D WILSON, LL 1) , F.R S E Illustrated 
4s 64 

SEEING and THINKING. 

ByProEW K. CLIFFORD, FR.S Diagrams, y 64. 
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MACMILLAN & CO.’S BOOKS 

FOR 

STUDENTS OF ZOOLOGY. 


A TEXT-BOOK OF ZOOLOGY. By T. Jeffery Parker, D Sc., F.R.S., Professor 

of Biology IQ the University of Otago, Dunedin, N Z , and WILLIAM A HASWELL, M A , D Sc., F R S , I’rofessoa 
of Biology in the University of Sydney, N S.W In 'Two Vols With Illustrations Medium 8vo, 361 net 
LITERATURE — “The scheme of classification is on the whole so good that even those who find fault with matters of 
detail will admit its general excellence The sections on Distribution — geographical, bathymetrical, and geological — and on The 
Philosophy of Zoology have been written with extreme care, the latter especially being full of pregnant remarks and suggestions 
A useful chapter on the History of Zoology is appended, from which a true idea of the perspective of things can be gathered 
Both volumes are copiously indexed, and reference to any heading is thus made easy ” 

A TEXT-BOOK OF ENTOMOLOGY, including the Anatomy, Physiology, 

Embryology and Metamorphoses of Insects, for use in Agricultural and Technical Schools and Colleges, as well as by the 
working Entomologist By ALPHEUS S PACKARD, M D , Ph D , Professor of Zoology and Geology, Brown 
University. Medium 8vo, i8r net 

LITERATURE — “Dr A S Packard bos attempted no easy task, but his thirty years’ stud) o, the huge class of insects 
qualifies him to accomplish it, and he is to be congratulated on his work ” 

ESSAYS ON MUSEUMS AND OTHER SUBJECTS CONNECTED WITH 

NATURAL HLSTORY By Sir WILLIAM HENRY FLOWER, K C B , D C L , D Sc , LL D , Ph D , F R.S , 
F R C S , P Z S , Correspondent of the Institute of France, Ac Demy 8vo, J2^ net 
ATHEHAiUM — “ Many of the essays possess permanent value, and all were well worthy of being pnnted afresh ” 


A TEXT-BOOK of COMPARATIVE 

ANATOMY By Dr Arnold Lano, Professor of Zoo- 
logy in the University of Zurich With Preface to the 
English Translation by Dr Ernst Haeckel Translated 
^ Henry M Bkrnard, M.A Canub., and Matilda 
Bernard Vols I. and II (completing the Invertebrates). 
8vo tyi net each 

LESSONS in ELEMENTARY ANA- 

TOMY By ST GEORGE MIVART, F R S , Author 
of “ The Genesis of Speiics ” Fcap 8vo 6r (id 

ELEMENTS of tlie COMPARATIVE 

ANATOMY OF VERTEBRATES Adapted from the 
German of Rorkkt Wirubrshbim, Professor of Anatomy, 
and Director of the Institute of Human and Comparative 
Anatomy in the University of Freiburg, in Baden By W 
NEWTON PARKER, Professor of Biology in the Uni- 
versity College of South Woles and Monmouthshire With 
additions hy the Author and Translator 270 Woodcuts 
Medium 8vo Second Edition. 12s 6 d net 

The STRUCTURE of MAN ; An IN- 
DEX to his PAST HISTORY By ROBERT WIE- 
DERSHEIM Translated by H and M, Bernard 
The Translation, Edited and Annotated, and a Preface 
written by G B Howes, F R S , Professor of Zoology, 
Royal Collwe of Science, London With 105 Figures in 
the Text 8vo 8 j net 

A COURSE of INSTRUCTION in 

ZOOTOMY. Vertebrata By T JEFFERY PARKER, 
p R.S , Professor of Biology in the University of Otago, 
New Zealand With Illustrations Crown 8vo. 8i. 6<r 

An INTRODUCTION to the OSTE- 

OLOGY OF THE MAMMALIA By Sir WILLIAM 
HENRY FLOWER, F R .S , F R C S , Director of the 
Natural History Department of the British Museum Il- 
lustrated Third Edition. Revised with the assistance of 
Hans Oadow, Ph D , Lecturer on the Advanced Mor- 
phology of Vertebrates m the University of Cambridge 
Crown 8vo, loj bd. 

MACMILLAN AND CO 


A TREATISE on COMPARATIVE 

EMBRYOLOCA . By the hie Prof F M BALFOUR, 
M A , F R S In two Vols Second Edition Medium 
8vo Vol. I 18; Vol II 2IJ 

The ELEMENTS of EMBRYOLOGY. 

By Prof MICHAEL POSTER, M D , F.R S., and the 
late Prof F M BALFOUR, F R S Second Edition, 
revised Edited by A Skdowick, M A , and W Heafk, 
M A Illustrated Crown 8vo lor 6 d 

STRUCTURE AND LIFE of BIRDS 

By F W HEADLEY, Assistant Master at Haileybury 
Collegi Illustrated Crown 8vo Js 6 a 

The NATURAL HISTORY of the 

MARKETABLE MARINE FISHES of the BRITISH 
ISLANDS By J T CUNNINGHAM, M A With 
Preface by E. Ray Lankbster, F R S. Illustrated 
Medium 8vo Js 6 d net. 

NATURAL HISTORY of AQUATIC 

INSECTS By L C. MIALL, F R.S , Professor of 
Biology in the Yorkshire College, Leeds. Illustrated 
Crown 8vo 6r 

THE ORIGIN AND METAMOR- 

PHOSES of INSECTS. By Sir JOHN LUBBOCK, 
F R S With Illustrations y. 6 d [Mature Strut 

MONOGRAPH of the BRITISH 

CICADAi or TETTIGIIDE (FroAoppers and Grass- 
flies) By GEORGE BOWDLER BUCKTON, F.R S , 
Illustratea by, more than 400 Coloured Drawings. Two 
Vols. Demy 8vo. 33; 6 d each, net Also in Eight 
Parts. 8r each, net 

A HANDBOOK OF BRITISH LE^ 

PIDOPTERA. By EDWARD MEYRICK, BA., 
F.Z S , F E.S , Assistant Master at Marlborough College 
Extra Crown 8vo lOf. 6 d net 

, LIMITED, LONDON 
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SECOND-HAND INSTRUMENTS 

REFLECTING TELESCOPE, 

fo-ln.,byCalTCr, mountad on Altuimuth Sund,fl Eva piacu, TarrulrUl 
Eyopte^ Solar Diagonal, Barlow Neutral Tint Wedgea, in aacelleni 
condition, £8B. 

PORTABLE TELESCOPE, 

Solid Bilvar Tubei and Mounts, 3 DraaV opening to s8 In , li Object 
Oiasa by Dollond, firsl-obui condii^n, £6 0S. 

BINOCULAR MICROSCOPE, 

Full sUe Standard Microscope, by Wood, with Subatage and all usual 
adjuitmenU, ] Pairs of Binocular Eye pieces, 3 Monocular Eye pieces, 

!n.®nffii:!!,-i.iSr; All's, 'rcbro‘Ja"t(c 

denttri, Stage Mirrors, Spot Lentcs Micromeier Revolving Selenita Stage 
with Selenites, Paraboloids, Lieberltuhn, a Quartz CelU, Nicol Polariaer 
and AiuUyur, iB selected ObjecU, &l Packed tn two handaome mahogan> 
Cabincta, £56 

MAHOGANY LANTERN, 


PAIR OF MAHOGANY LANTERNS, 

iVuh Braae Rxtenaion Tubee, Achromatic Objecriveit 4 m Condenst 
jets, and Dissolver, m Ca«t, £7 7* 

MAHOGANY BIUNIAL LANTERN, 

~ ■ -- 

DITTO, Superi 

KEEVIL’S PRISMATIC DISSOLVING LANTERN. 

Mahog«.y Body^gd ^ Al« seteral 

B. O', ■VSTOOD, Os»rrzoxA.»r. 

74 CHEAPSIUE, LONDON. 


OAMBRIDBI SaiBITIFIO IK8TBITMIHT OQIFAIT, 

LIMITgP , CA8LYLB ROAD, CA MBBIDGB. 

lUkartof CaUwiUp k SpUBUm’ Patent llaeteleal Pjrrwuteri 
for High Tunparatup* Wopk. 

IlMtpleal Thepmomatept tor Invaatlnting Bapth Tamjwpa* 
turaa, at suppllad to aavapal or Uio laadlnaobsapvatopfu. 

^ Caliandap k Optfflths’ Imppovad Patent Wipa Bpldiraf. 
Standapd Railitanea CoUa eonitpuoted on HaiiPa. Qpintha 
and Bupitall’g Mathod. 

PARTICULARS AND PRICES ON APPLICATION. 
eUARTZ FIBRES nn Fra^.., about 6i, tiiand id Inchea long, at St. 
7l. 6d.. atxl lOl. per Frama respectively , noer ready fur dUtrlbutioii 

Phytlolocleal and Phyiteal Appapatni 

Saatton Cuttlnjg Appllaneag, InoludlM a 

Mlspotoma fop Catting Flat 

Latett Imppovad Pattepn “Cambpldga" Rooking MIopotoma, 
_pplea £4 4g. 


illnitrmtgd C»U 


f Communications : 


“ t nntrum ent Co mpany. L t d.. Cambridge. ** 

PHCENIXTIM OFFICE, 

0 LOMBARD ST.. E.C.. and 67 CHARING CROSS, S.W. 

Established 178a 

MODERATE RATES ABSOLUTE SECURITY 
ELECTRIC LIQHTINQ RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 

SacaaTAait»-W C MACDONALD aud P B MACDONALD 

isoaaaa pais ovbb «ao,ooo,ooo. 


£6 6s. -GENEVA TOUR, Nine Days 

hxtpnsions to Chamounis (Mont Blanc), Zermatt (Matterhorn), 
St (jothard, Oberland, &c. 

Lecturers 

Sir Robert Bail, Mr Edward Whvmper, Dr Lunn 
Departures Weekly till furlher notice Details from 
SErRET ARY, 

5 Endsleigh Gardens, huston, I.ondon, N W 


*•- WRITE AT ONCE 

BALANCES 

WEIGHTS. NEW CATALOGUE 

CONTAINING 400 PAGES AND OVER 2000 ILLUSTRATIONS 


WORKS-. 

BIRMINGHAM. 


CHEMICAL, BACTERIOLOGICAL APPARATUS, AND PURE CHEMICALS. 


W. & J. GEORGE, Ltd. 


F. E BECKER ft CO ), 


“No Better Food.” 


33-37 HATTON WALLi, 
HATTON GARDEN, 


Dr. ANDREW WILSON, F.R.S.E., &c. 


LONDON. 

>r 


r^eocu 

250 Gold Medals and Diplomas. 

N B Just three words are necessary in order to obtain the right Cocoa, 

r/z FRY’S-PURE-OONOENTRATEP. 
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BAIRD & TATLOOK, 

/Danntftcmrerd of (Cbemical anb pbijaical 
BiHMratea, Xaboratocv Xencbea, fume 
Cloaete, 

l>ealers and ^mportera of pure 
Cbemtcala, ^c. 

Contractore to t>ec fPajeafiif’a (^uerntnent. 
14 CROSS STREET, HATTON GARDEN, 
LONDON, E.C. 

CATALOGUES Olf APPLICATION 


GOSSOR 


X-RAYTUBE8o*.'r„ 


ACTUAL MAKER, £ X 

MSRCUBT PUMPS. 

E XPIRIMKIflAL AND aOIKNTiriO OLAM . BLQWIWg 

RONTOEN" TUBES WITH VACUUM 
REGULATOR. 


WILHELM & CO., 

r. WESTMORLAND BUILDINGS, ALDLRSGATE STREET. 
LONDON, EC 

ZEomPicmD 


U. £200 k PRIZE 
COMPETITION. 

Illu$trat»d Catalogue, with Partloulart, Post Pros 

THE THOMITMI-PtOmil M AIIUFAOTUWIIC CO,. Uo,. AlTRtW HIW. 

lVIINERALSr.St^ 

New ud Rare SpecimeiM, conatently received from lU) paruof tbe world, 
dwcrlbed In “ New Arrival Llat.” Sy»teina(ic Colkclions auvfully 


DR, A. I. FOOTE, ^ mm ^ 

1317 ARCH f*-. “ F 00 I E 

PHTtlOORAPHY «nd OBOLOOY^ 

COLLECTIONS & MICROSCOPIC SLICES 

Ai Adviied by Science and Art Directory, arranged by 

JAMES R. GREGORY & CO., 

_ ^ lKUi«naocl«M, dw., 

To Spence and Art Department, Bntitb, Indian and Colonial 
Muienms, See. 


CHfficS'‘*SrS?SlCAL 

APPmTOS 

or «v*py D«80riptlon. 

Fine Chealctls, ToliiiiHtrle SolnUou, 
PlilB and Stoppered Bottles, 

AND IVKilV laboratory RIQUIRKMBNT. 

'^■^8a!aa"»ir!Ssja'* “ 

TaUpapblc Ad dtn " ArrAaaTui, MaMCHaarsa.” 


TO SCIENCE LECTURERS. 

BB6HES' lOTO'PHOTOSCOPB FOB L1Y1H6 PICTURES. 


Ac Mlnlanu* Trip). Lantnn con.truciid for B J MaLSaN, Esq. ; (nai 
•nccMa New Oxybydrogan MIcroKOf* Sci.nc* Lamerni lot CU,» 
Dcmontuatioii UagnifiMnt Rnalu Doewra Tripl*, rrtn Medal, 
HIgbut Award. SamAM to tbc Royal PolyUchnIc ln.linukin, Dr H OaaT- 
Taw OuiMNam, Madam. ADBLiMa Patti, Ac , Ac Pataal Pampbaage. 
Sdaoc* Lantara., Tb* Univarud Lanlem c-ineb Condaniara. .-wick Lamp, 
Portrait Comblaation front Leniaa, il<. W , MarvaHoiii valaa Sclaoce 
Lactur* SaU Novaltiaa Tha Laniarn Kalaidoicopa Cbaapaat Lantan 
OutAuIn tba World. Grandly llhiatiatad Catalogba, oaar 180 cbolca Kn 
graving., AT : Poatasa, 34 Ll«t of jao Laclura Sat., Sclaoca SnblM,, 
Viawa, ke., t4 ; Poaiaga, t4 Pampklaia Fraa — W C HUOHBS, 
SraciALMT, Brawatar Hoaia, Ba Mortimar Road, Kingaland, N 

SECOND-HAND 

STUOKNTB’ MICROBOOPEB by ZEI8B, LEITZ, AWIFT, WATCON 
BECK, and other Makare PriLas from £2 lOl to £20 
ASTRONOMICAL TELE«COPEB.-2j" EQUATORIAL COOKE, £20. 

Many otktr, tf all kmilt an hand Lul an AffluntUm 
BelentIflo and OpUnal InatruMenta Bought, Sold, 

OP Exohangad. 

0LARK80N A OO., 28 Baptlotfi Bwl din((a, Holborn OIrcuB, L C. 

^BERT EDWARD JAM RAC H 

(Lata CHARLES JAMRAOH), 

NATURALIST, 

iHo ST GEORGE STREET EAST 

Implanania of Savaga Warfara, IdoU, Sterad Maaba, Peruvian Poctary, 
Nataokia China, lacoutra, Gong. Sballs, and oiha. Curio . 

ESTAHLIbHED IBbT 

BIRKBECK BANK 

y> Soathampton Buildsngit Cbtutcery Lane, LondotL 

INVESTED PUNDS 

£10,000,000. 


ORIENT COHPANTS PLEASUBE CRUISE, 

By their Steamhip LUSITANIA (391a toni regigter), 

To tba MEDITERRANEAN and tha BLACK SEA, 

Laavlng LONDON aotb Septambai, 

And vidtlog TAN 0 1 E K , VI LLEFRANCHE (ior Nica, &c ), PALER MO, 
CON81ANT1NOPLE, SEBASTOPOL, BALAKuLva. YALTA (for 


NEW and valuable MINERAL SPECIMENS CONSTANTLY 
ARRIVING 

8for««4 moASi 1 BMm FImm. KSHeUTOTOV, V. 

New Cataioovbi and l4STa Paaa 


String Band, Elactrlc Ught, High claat CuUna. 

/ r GiytEN and CO. Hand OOcaa, 

Managark t^uoftaON. ANDRRSONi and CO / F.ncburcb Avaaua. 

For pa a n iga ap^ to nia lattar Firm, at . fanebureb Atvanuc London, 
K.C. forto tbn WairBS-Bnineh OSea, ^ Caeluipiu Siiaat, S W 
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THOMAS’S 

PLATES AND FILMS, 

ORDINARY or I SOC H ROM ATIC, 


PLATES 1 - 2 3 4 3 f*’ THliMAS * Co . Lid., 
FILMS le 38 GG rHoniTTo^ HrATM. 


T,HE IRISH NATURALIST. 

A Koathly Xagaxice of Iriih Zoologpy, Botany, and 
Geology. Price 6d. 

Edited by GKO H CARPENTER, B be . «nd R LLOVD 


Dublin EASON & SON, Ltd , 4° Uw«, Sttebvill* Stmt 
(to which Addrun Subucriptionn should be seni) 

SIMPKIN MARSHALL,HAMn ton. KENT & CO . Ltd 


HOLLOWAY’S OINTMENT 

CURES 

Gout, Rheumatism, Lumbago, Sciatica, Cuts, 
Bruises, Sprains, &c. 

INVALUABLE FOR ALL SKIN DISEASES. 

Hollowa;'& OlotmeBt and PItU maj be obtained of 
all Medicine Yendore. 


WATKINS a DONCASTER, 

matuRalibtb, 

CABINETS AND "apparatus 

FOR ENTOHOLOOr, BIRDS' £008, AND ALL BRANCHES OF 
NATURAL HISTORY. 

SPECIAL SHOW- ROOM FOR CABINETS. 

Call or toad for dotallod Catalogut (98 pR J, Pott froo on 
appHeatlon 

—B.— For Bxoelleno* and Sup, 

Appamtu*. referanoei ar* par 
Patrons, Huuums, C^egaj, 

A LARGE STOCK OF INSECTS AND BIRDS EGGS. 

Bird,, Mummiil,, &c . PrnerveJ and Mounted b> Fir,t<I»» Workmen 


MINERALOGY. 

Mr HENSON ha, now Mme fine Cryatal, of Hadden Tourmaline,, 
•haded Green and Red, beauurully Cryotallued Orpiment, Native Sulphur, 
Rutile in Quartz Dioptoae. Red and Yellow Wulfanitn, alio Si|^lite, 
Rowlandit^ and Thorite 

ROCK CRYSTAL BALLS BIOWPIPE CASKS AND 
APPARATUS 

ColUdi ont for Prosp ut ers Ltsso ns given 

SAMUEL HENSON, BTIeGENT STREET, LONDON, W. 

ESTABLISHED 1840 


TRILOBITES 

From the Upper Silurian of Dudley. 

PbacopK caudatus, t/ 6<( to 15^ | Pbacops Downingise. 6tf to v 

Acidaspis corooata, to 4$ Enennurus vanolai'tSy xs 6a to 

Caiymene Blumaobachti, 5/ to v 
li. M I Homoloootus. 1, td to jx 

A few Upper Silur tan C n nolda, C of^, and Braebiopoda 
COLLECTIONS TO ILLUSTRATE GEOLOGY AND 
PHYSIOGRAPHY 
Cala/ogues Post Free, 

THOMAS D. RUSSELL, Mineralogist, 

78 NEWGATE STREET, LONDON, E.C. 


‘0PTIMU8 ” INDUCTION COILS 

(Best London made) 

, FOR R0NT6EN X-RAY PH0T06RAPHY. 

( Inch Spark a 3 4 5 6 10 la 

Pnee £S £10 £12 £14 £16 £28 £89 

larger Coils to Order 

Sum FOCUS TUDE8. cSra 26 /- 

ACCUMULATORS AND PRIMARY BATTERIES. 

PEBKEN. SON & RAYMENT. «« LONDON . 

URGE MODEL ILLUSTRATING HERTZIAN WAVE MOTION. 

A* deelgned by Prof. BILYANUS P. THOMPB^K. 

itifully llluatratin 
watched, from t 



Apparatus for Hertz Experiments. Radiator and Coherer to Illustrate WIRELESS 
TELEGRAPHY. Syntonic Leyden Jars with Air-gap Tuning Slide, Ac. 

(BY APPOINTMENT TO THE ROYAL INSTITUTION OFj.GREAT BRITAIN). 

OOirBBVlfBirT OOHTBAOTOSB, Ao., 

5€ CHARING GROSS ROAD, LONDON, W.C. 




GR08SLBY BROS., Ltd., O PENS HAW , M A N C H E STEJ^ 



THE NEW STIGMATIC LENS. 


SERIES II /ye 






ARMY SIGNALLING, TELLSCOPE. 


SrrA InctuittnBjincfaColl our own make Batteriei, Focus 
TubtrTulx HoldBr and Buiuro FUtino Cysnido Sccwo 
7 Ui ]»■ 3 in £19 0 0 

Sit B IneludiUK 6-iiich Coll, Batuirias, Lwrc«r Focus Tube 

Tubs Holder sBsrmm Plstlno-Cyuilds Serm ot ui x 7 in £83 10 0 

BARIUM-PLATINO-CYANIDE SCREENS. 

EXCELLENT FLUORESCENCE, in neat Frames and Boses 
’ ylnxllfl ssi 9tln X7ln 38* Af" iiiin Xoiln 57**1/ 

JOHN J. GRIFFIN & SONS IS, 

22 GARRICK STREETj LONDON, W.C. 


NEQRETTr & ZAMBRA, 
BoiBimno iMTRUicnra> makbwi to tho 
38 H0L20RN VIADUCT, B.C. 

Bnuschaa 45 CORNHILL 122 REGENT STREET 

iLLuwmiAiBU PaicB Lists rasa bv Post 




NATURE 


[September i, 1898 


N OTIC E. 

The ne\.t Number oh NATURE wiil coniain the 

ADDRESS OF THE PRESIDENT 

ot the 

BRITISH ASSOCIATION, 

And ADDRESSES of lome of the 
PRESIDENTS OF SECTIONS 
Advertisements intended for this issue should reach the 
I’ublishers not later than the Morning of WeIiNesday, 
ilEI'TKMBKR ^ 

OFI'ICE Oh “NATURE," 

ST MARTIN’S STREET, LONDON, WC 


BRITISH ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE, 

BURLINGTON HOUSK, I ONDON, W 
BRISTOL MEETING, Sbpikmber 7 io 14. 1898 
PRBsinENT Elect 

Sir WILI IAM CROOKES, F H S , V P C S 
^ The louKVAi HHiMutN^r's^AunBBss, and other ^ Printed Papers issued 


I 'Applied 


G GRIIMTH, A 


BALLIOL COLLEGE, CHRIST 
CHURCH, AND TRINITY COLLEGE, 
OXFORD. 

NATURAL SCIENCE SCHOLARSHIPS AND EXHIBITIONS 


NOVEMBER n, iSgS 

1 hree ^cholursh^N uid Iwo c/xniu 
Vieing worth iiSo a > car 

i he SuhiectK for > xaminaiion will 
hut Candidates will not be expected t 


the Scholarthips 
iry, atid Riology, 


1 VERNON HARCOURT 


KING’S COLLEGE, LONDON. 

cni*^ in Arts and Science Engineering, Architecture, and Apphei 
Ki Tcr'mTnesd*) , October 4 EVENING CLASStS en I 


iccording to iheir proficiency, and 
nduct of Matriculated Students are 


Students who are desirous of studying any particular subject or subjects, 
witbout attending the complete Course of the various FacuUtes, can be ad» 
nutted 'Us Non ^^atTicu)aled Students on payment of the Separate Fees for 
such Classes a.s thev 'select 

^her^are a few VacnDcIcs for Resident Students. ^ 

Embankment, close to the Temple Station 
For Prospectus and all information apply to the Skcrrtarv, King’s 
CoRege, london, W C 


UNIVERSITY OF GLASGOW. 

COURSES IN ENGINEERING SCIENCE 

NatuhalPhiujsoi'hv— Prof Lord Kelvin, D C L., F.R S , M InM C E 
Gioiogv— Prof John Young, M D 
CnKMisTnv-Prof John Ferguson M A , I L.D 
MAIHKMATICS-Prof. William Tack, M A , LUU 
ENOiNEEmNu— Prof, Archibald Wrr, D Sc., M Inst C E 
Naval AiicHiTacToaK and Marine Eni.inberimg— ProL J Harvard 
Bites. MINA 

ELicT*iCAL Engin**ring— Mr John D Cormack, B Sc 
Proweetuses of the Connei, with Regulations for the Degrees of B Sc. 
jud ».Sc in Engineermg Science, and a List of Bursanes and Scholar- 
open to Science St^ents, can be had from the Assistant Clobk 


SNGINBBRINO AND CHEMISTRY. 

CITY AND GUILDS OP LONDON 
INSTITUTE. 

Tha Courses of Instruction at the Institute'i Cchtoal TsCHNiCAt 
CoLLBOC (Exhibition Road) are for StudenU not under i6 years of age ; 
thoeo at the Institute's Tbckhical Colloob, Finssurv, are of an Intsr- 
■nadtata Grade for Students not under 14 years of age. Tha Entrance 
Bxafflinations to both Collages are held in September, and tha Seaslone 
commence in October Particulars of tha Entrance Exeminaiiona, SchoUr. 
shine, Feet, and Courses of Study, may be obtained from tha ri 
Collcgat, or from tha Head Omce of the Institute, Gresham 
Baelnghall Street, E C 

orrr and guilds oemteal tbohmioal oolleob. 

(Exhibition Road, S W ) 

A College for higher Technical Instruction for Students not under 16 pre- 
paring to become Civil, Mechanical or Electrical Engineers, Chemical and 
other Manufacturers, and Teachers Fees for a full Associateship Course, 
£ii per Session Professors — 

CimltMd Michanical EHgtHunnt W C Unwin, F R.S , M Inst C E. 

, (HE Arsistrong, Ph D , LL.D , 

Lhmtttry ^ p ^ g 

Mte/uunez a»d Malhtmalict O Hxnrici, Ph D , LL.D , F R S 

OITT AMD aUILDB TEOHMIOAL OOLLBOB, FIMSBUBT 
(Leonard Strket, City Road, E C ) 

Provides Courses of Intermediate Instruction for Day StudenU not under 
14 years of age, preparing to enter Engineering and Chemical Industries 
Fees, /15 per Session Professors — 

Phyttet and EUctnezU FnttnttnHg S P Thompson, D Sc , F R S 

'V E Dai BV, M A , B Sc , M I M E. 
Ckzmutry . R Mxldola, F R S , F I C 

JOHN WATNEV, Hon Secretary 


City.. 


t, EC 


BIRKBECK INSTITUTION, 

BREAMS BUILDINGS, CHANCERY LANE, E C. 

Principal— O Armitagb Smith, M A 
DAY AND EVENING CLASSES. 

The Session commences SEPTEMBER sS, i8qS 








Science Classes m 
lAaborntoneii 


1, with Practical Work Well equipped 


l.RCTUREson Political Economy and Commercial Geography Classes 
in Languages, Commercial And English Subjects, Common Law, Hank* 
ruptcy. Equity and ConveyAiictng, Psychology, and Ethms 

School of Art (Day and Evening) Drawing, Painting, I>e«lgning, 
Modelling, Life Classes &c 

Ctvti SsMviCR Assistant Surveyor of Taxes, &c , Second Division, &c 
Prospectus, Calendar {M , Post free Zd ), and Syllabuses on application 
to the Srcretakv 


THE DURHAM COLLEGE OF SCIENCE, 

NEWCASTLE-U PON-TVNE. 

Principal-Rev H P GURNEY, M A , D C L. 

The College forms port of the University of Durham, and tha University 
Degrees in Science and Letters ore open to StudenU of both sexes. 

In addition to the Departments of Mathematics and Natural Science, 
complete Courses are provided in Agriculture, Engmeering, Naval Archi- 
tecture, Mining, Literature, History, Ancient and Modem Languages, Fine 
Alt, &c. 

Residential Hostels for men and for women StudenU are attached to the 
College 

The Twenty-eighth Sesilon begins September 06, 1898, 

Full particulars of the Unlveruty Curricula in Scunoa and Lettari rrl 
.jundin the Oilandar (price ir 4''' " n_.i_ .. 


BEDFORD COLLEGE. LONDON 
(FOR WOMEN). 

YORK PLACE, BAKER STREET, W. 
HYGIENE AND PUBLIC HEALTH 
The Course of SclentlSc Instruction, Practical and Theoretical, beg 
on Thursday, October 6, and extends over Three Terms. 

Farther Information on application to the PaiKCirAL, at the CoUega, 
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ELECTRICAL ENGINEERING. 

The ELECTRICAL STANDARDIZING, TESTING, und TRAINING 
INSTITUTION, B CHARING CROSS ROAD, LONDON 
(Plopriotol»— Syndicate of Electrical Enginceis, Ltd ) 

Boacd or CoNTitoi, 

The Rt Hon. the Earl of CRAWFORD, K T , F R S , Chairmnn 
The Rt Hon Lord Caetletown I Hugh Frat Harrison 
The Hon R Brougham Francis Ince 

Robert Hammond I William O Smith 

Affords a Theoretical and Practical Training, and qualifies the Sons of 
Gentlemen for Appointments in Mechuiical and Electrical Engineering 
ARcr the Preliminary Training in Theory at the Institution, Students go 
through a Practical Course first in the Mechanical Engineering Works and 
suboequently the Electrical Worlu, the Institution beiim associated with over 
50 leading Firms and Engineers for this purpose They arc thus brought 
oIre«ly^io association iMth^romlneni^ Cornpanies and and secure 

APPOINTMENTS HAVk'bEEn'‘"sECUREd” Vor’ovER*8o* PER 
CENT OF THE STUDENTS who hsve completed their Course since 
the foundation of the Institution, and applications < oiinnue to be received 
for compeiem Prospectus on npplicatiun The nMt Scs.sion com 


THE ELECTRICAL 
GENERAL ENGINEERING COLLEGE. 

experimental” engineering 

WORKS, 

2 and 4 PENYWERN ROAD EARL’S COURT, 
LONDON, S W.. 

TnunsStudenuforElectnca), MecbAnieaUna Mining Engineering 
Develops Eletmcal and Mechanical Patents 

Constructs Experimental and Special Machinery and Models to 
Specification 


UNIVERSITY COLLEGE OF NORTH 
WALES, BANGOR. 

KLhCTRlCAL ENGINEERING 
Professor ANDREW GR AY, LL D , h R S , will begin, in OCTOBh R 
neal, a Systemalic COURSE of INSTRUCTION in flecirical Measure 
ment and Practical Electricity Ihe Physical Laboraiury is fully e>|uippod 
with a Compound Steam Engine, Dynamos, I raiisfornier, Secondary 
Battery, and the must appruv^ modern Measuring Inslnimei.ls for all 
Branches of Electrical Engineering l,aboratory Fees at the rale of /i is 
per Term for six hours per week Composiiion Fee for all College Lectures 
for the Session, i lo. 

^plications for Calendar, Prospe. Ins, and general information lo be 
J E LLOYD, M A , Secretary and Registrar 


VICTORIA UNIVERSITY 

THE YORKSHIRE COLLEGE, LEEDS, 

The ejth Session of the Department of Science, Techiiologv, and Arte 
^11 ^*10 on October ti, and the 66ih Session of the School of Medicine on 

°The ■y^Tprepatefor ih« following Professions Chemwtryp Cml, 
Mechanicoly Elecincsl, and Saniloty Engineering, Mining, Textih In 
dustrles, Oyein^, f.«nther Mnnufacture, Agriculture, School leaching. 

University Degrees are also conferred m the i* acuities of Arts, Science, 
Medicine, and burgrry 

Lyddun Hall has been established for Sludents residence 
Prospectus of any of the afwve may be had from the Registrar 

HARTLEY COLLEg¥, SOUThT 
AMPTON. 

SESSION i8q8-99 

Pm.NciPAP-R WALLACE STEWART, D Sc (Lend) 

Th« Day Classes of the College include ihe following Courses — 

London University Courses in Arts and Science (Moiriciilul: 

^ -e, for*Me<ira 




Electrical Englneei 
NEXT SESSION cor 
Proapecluses of above 


HARTLEY COLLEGE, SOUTH- 
AMPTON. 

Appbcstioiuare Invited for the Post of ASSISTANT LECTURER and 
DEMONSTRATOR in PHYSICS and ELECTRICAL ENGINEER- 
ING 

A special knowledge of Experimental Physics or of Electrical Engineer- 
ing, mil nof 0/ du/A, is required 

Salary, jCibo per annum ’ 

Applications muft be received on or before Saturday, September 17, 1898. 
Particulars may be obtained on application to the CuaK 


UNIVERSITY COLLEGE, LONDON. 

The Ses.slon of the Faculty of Medicine will commence on October 3. 


, by Mr 
\i for the Entrance 
, and Prlrc 


KKs, Dental Surgeon 


ScholarfthifM, Kxhi 
annually 

In Univenity College Honpita) about 3000 Inpatients and 35 ia» Out' 
patients are treated during the >ear Thirty six Appointments, eighteen 
being resident (as Hou».e Surgeon, House Physician, Obni^tric Awuniant, 
Ac ). are filled b> competition during the year, and these, as well os all 
Clerkships end Drehs^rships, ore open to btudentt of the Hospital without 
Reiudenf Officers receive fret board and lodging 
ctuaea. with full information as to Cin.RseK, Prizes. &c . may be 
from University College, Gower Street, W C 

R J GODLEE, MS.BA.FRCS, Dean 
J M HORSBURGH, M a , Setreury 


ST. BARTHOLOMEW’S HOSPITAL 
AND COLLEGE.^ 

PRELIMINARY bCIENIlFIC Ci’aSS 
^Systamalic Courses of^^Leclures^ and I^lwralory Wmk in the subjKls 
University >f London will cc 
'*Pce for the whole Ceslrse.^Zsi. Or >£i8 iBr 

There is a Special Class for ibe January Exf 
For further particulars apply lo the Warden 
mews Hospital, loomlon, E C 
A Htttid 1 »ook forwarded on application 


(Xiober L and continue Itll July, 
o Students of the Hospital , 

if the College, Si Bortholo- 


GUY'S HOSPITAL, 

PRELIM SCIENTIKIC (M B LONDON) 

The next COURSE OF I FCIURKS and PRACTICAL CLASSES 
for iWs Fxaminntlvn will be^'o^ Ocloljer 3. ^andidaies ^entering for 

obtained on applicafion to the IlkAV, Guy s Hospital, L^ondon Bridge, S E 

INSTRUCTION IN 
PURE CULTIVATION OF YEAST, 

According 10 HANBBN'B Method* 

Courses for Beginners, as well as lor Advanced Students, in Physiology 
and Technology of Fermentations -Biological Analysis of Yeast 
Manuals — E Cbr Hansen “ Ptaclical Studies in Fermentatioo ’ 
London (Spon), 16^ Alfred Jorgensen “ Micro-organisms and Ferment 
ation London <F W Lyon), 1893 

Further Parikiilars on Application to the Ditecior, AcexaD JOnoBNsgN, 
The Laboratory, Copenhagen V 

SCiENCE TUmONr“ 

PREPARATION BY CORRESPONDENCE AND ORAL PUH ION 

SINGLE SUBJbClS 'lAEF N -Chemistry,’ PliysiU, Botany, Phy,. 

ology, &c Special Cl isses in Botany and Chemistry 
tutors —Ihe Staff includes Gradunles of London, Oxford, Cambridge, 


QUERNMORE. 

Tuition by JOHN GIBSON. M A iFirsiClas^.Camb bandG I OLY, B A 
(Fir«t Clan, London), for nil Public Examinations SpMlgl Initrnotlon 
In Sol^ntlflo Alploulturo for si-occs*irul pricnc'il Apiculture and Forestry 
in the Bfitiah Islands or the Colniues, aho m Geology. Botany, &c , 
Practical, Chemical, and Physical Laboratories 1 he ‘‘ Slate Corret 
spondent " and Higher Jtxamanation Journal give« up to date partlculora 
of all the leading C S and other Kxanunalions Pnee t^d , post free 
Prize of One Guinea for competition each month , Special Prize of PlT6 
OttlneM each June and Decemtier 


COUNTY BOROUGH Ol’ DKRBV, 

MUNICIPAL TECHNICAL COLLEGE. 

WANTHJ— (I ) A Uciurcr for the Subiecls of Inorganic Chemistry 
(Practical and Thenrelirail), Physiology and Hygiene (II ) A lecturer for 
the Subiactfe of Pure and Applied MaihrnwuTi, u^ludiog Thcorcucal 
Meihamca, Sound, light and Meat, nnd Elcclnuty and Magnetism 
The I ecturers must oc prepared to devote rhclr whole time lo the worV 
For Form of Application, and particulars of dulioR, send stamped addrewed 
foolscap envelope to the Skchetaky 
I iMrt day for Application, September la 
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THE BRIDGES-LEE 

PHOTO-THEODOLITE 

moit perfiCt Instrument 
■Invented for Survey Work 
UountMlnous Districts, 

Military or Rapid Surveys. 

The Photo Theodolite 
«utomaticaIly records 
on the photograph all, 
or nearly all, the data 
necessary for the reduc- 
tion of the photographs, 
including the Magnetic 
bearings,— thus con 
■iderably reducing ’the 
time spent and the risk 
of error in the interpreti 
the photographs 




ROSS, Ltd., 

BIANUFACTURING OPTICIANS. 

COMPLETE NEW CATALOGUE 

now Ready. Will be sent to any part of the 
world on application. 

SECTION I. 

Contains loll Partlcnlars and Prices of 
Rota’ Photographic Lenses and Shutters. 
Ross’ Field, Studio, and Process Cameras. 
Ross’ New Hand Cameras 
Ross’ Photographic Apparatus of every kind. 
Ross’ Science, Projection and Enlarging 


an Aluminium Body, 

Azimuthal Circle, reading 
Vernier to one minute 
4.in Compass, divided 
degrees Telescope with 
sma inverting Eyepieces, 

Rectilinear Lens with Iris Dia- 
phragm and Colour Screen, six double dark Slides m Mahogany 
One, with Stand complete, fB 46 . 

Descriptive Pamphlets and Illustrated Description 
of the Instrument sent free on application. 

L. ^JaselTla, 

147 Holborn Bars, London, E.C. 

Telsgraphie Addr*,« “ Kicutcheon, TyonJon " 'r.l.pbone Holborn 1054 

0.1lirLLER&Ga, 

Scientific Glass BlowerSy 

IVt A xg. E Xt. « 

CHEMICAL AND PHYSICAL APPARATUS. 

X-RAY TUBES OF ANY PATTERN, 

SPECIAL GLASS APPARATUS for RESEARCH 
WORK, 

MADE TO INSTRUCTIONS 

ARGON AND HELIUM . . 

. . . SPECTRUM TUBES. 

CHEMICAL THERMOMETERS, 

As recommended by Mr. Watson, B Sc , 
In his “Practical Physics.” 


I Robb’ MicroBCopes and Objectives. f 

' Robb’ Sporting and Naval Telescopes I 

' Robb’ Field, Marine, and Opera Qlasses f 

' Ross' Barometers, ThermometerB, Ac I 

' Ross’ Spectacles and Eyeglasses, Ac., Ac. f 

ROSS, Ltd., Opticians, [ 

111 NEW BOND STREET, LONDON, W. I 

I And 31 C0CK8PUR STREET, "^CHARINq' CROSS, 8 W. I 
MAjmFAOTOBT-OIiAPHAM COMMON if 

( EblAULlMII'U 1S3O , I 

CR0MPT0N”& C0.7 Lmited, 

ELECTRICAL ENCINEERS, 
Uboralory ( JaSl.} I-O NPON, W. 

PLATINUM THERMOMETER INDICATOR. 


INDICATOR, 

THERMOMETER 

BATTERT, 





am- PRIOB LISTS ON APPLICATION. -Nil 

148, HIGH HOLBORN, LONDON, W.C. 


Write for Price Lists and Particulars of Potenti- 
ometers, Galvanometers, Hlbbert’s ONE VOLT 
Standards, Experimental Direct and Alternating 
Current Sets, &e. 

Please Address all inquiriet M above. 
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NATURAL SCIENCE. 

ConUHts for SEPTEMBER 1898 

NOTES AND COMMENTS — V»ccin»ilon-ChriMim>» l.land— Notr 

polarity— lJ«p Atlantic Holothur&ns— Bipolarity with a Vengeance - 
The Age of the Uthmus of Panama— Migration and Homotaxia- 
Studies in Auxology— An Evolving spccie«— The Royal Bohemiai 
Museum, Prague (with Plate J 1 )-*ihe Geological Survey —Nci 
Silurian Fishes — Extinct Rhinoceroses— On Cyclamen — Tht tenmle c 

ZOO^OO^SaL JAMAICA. By HunCRT Lyman Clark, Pli D 1 

THE E.SKER.S OF IREI AND (pArt 1 ) By Tmomay Fuzhaiuick, 
LI D 

THE CHEMISTRY OF THE FOREST LEAF By P Q Rhkian. 

THE SPECIES, THE SEX. AND THE INDIVIDUAI. By J T 
Cunningham, M A , F 7 S 

THE DELIMITATION OF THE Al BIAN AND CENOMANIAN 
IN FRANCE ByA J Jukes Usov, nb, M A FGS 

REVIEWS OF -Hiern s ‘^Catalogue of Welwiisch s Afriunn Plants 
Ballai »" Garden Making and Tim Pruning-Book -North s “ Birds of 
Cum^rlund, VSW '—'Life of A G More — Conont s “Culio 
medusae, hy S J Hickson* -"Maryland Weologic'il Survey — 
"Official (luules lo Down and Antrim, &c 

CORRESPONDENf E 

London J M, DENT & CO , 29 t'u 30 Bedford Street. W C 

Price One Shilling Net 

TRILOBITES ~ 

From the Upper Silurian of Dudley. 

Phacop. caudatus, it bd 10 ijr | Pliacops Dowiiingia:. ii (xi lo^r 

Cal>inene Bltimenbachii,' sr to v W 
lie 6 d I Humnlonotus, 31 td to rr 

A few Upper Silurian Crlnoidt, Corals, and Urnchtopods 


Catalogues Post Free, 

THOMAS D. RUSSELLTMincralogist, 

78 NEWGATE STREET, LONDON, E.C. 

WIN EBALO G^ 

Mr HENSON has now some hne Crystal* of Fladdon Tourmaline*, 
■haded Green .ind Red, beautifully Crystallised Orpinieiit, Native Sulphur, 
Rutile in Quartz Di.jpinao, Retl and Yellow Wulfenites, also Sipyliic, 
Rowlandite, and Thorfte 

ROCK CRYSTAt BALIA BLOWPIPE C^SFS AND 
A PPARAT US 

Collections for i'ro s peito rs Lessens given. 

SAMUEL HENSON, 97 REGENT STREET, LONDON, W 

KSTABLISHF.D 1840 

"llOLLOWAY’^PILLS 

CURB 

Biliousness, Sick Headache, Indigestion, and 
all Internal Complaints. 

CAN BE TAKEN BY THE MOST DELICATE. 

Holloway's Pills and Ointment may be obtained of 
all Medicine Vendors- 


PHCENIX FIRE OFFICE, 

9 LOMBARD ST., B.C., and AT CHAiUNO CBOSS, S.W. 

Established 1782, 

MODERATE RATES ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED, 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 

Skcmbtamibs-W C MACDONALD and F B MACDONALD 

LOS»a PAID OVBB «aO, 000,000 


F.STABLISHF D 18 S 1 


BIliKBECK BANK 


imrESTED FUNDS 


The BIRkBECK A 


£10,000, OOOa 


ALBERT EDWARD JAMRACH 

(Late CHARLES JAMRACH), 

NATURALIST, 

i8o ST. GEORGE STREET EAST 

Implemenu ef Savage Warfare, Idols, Sacred Maakt, Peruvian Pottery, 
Netauki* China, Lae guer*, G o ngs Sh ell*, and nther Curio. 

“to^science lecturersT^ 

HUGHES’ MOTO-PHOTOSCOPE FOR LIVING PICTURES, 

THE MOST PERFECT 

No Shuttmm, therefore no Flickering Superb Mechanism 
/ he Mete Phete Camera for taking the Pictures tUnstrated Lute, »d 
SeeMr Hughes’ PATEN 1 COMBINATION OPTICAL LANTERN, 
&c Miniature Triple Lantern constructed for B J Maldeh,Es<i , greet 
success New Oxyhydrogen Microacope Science Lanterns for Clai* 
Oemonstraiion Msgnlliceiii Results Doewra Triple, Prise Medal, 
Highest Award Supplied to the Royal Polytechnic Institution, Dr H Gmat- 
TAN Guinness, Madame Adelina PAxei, &c , &c Patent Pampbengo* 
Science LEnlerni The Universal Lantern 4 inch Condensers, 4 wick Lamp, 
Portrait Combination Iront Lenses, i8r 6 d , Marvellous value Science 
Lecture Sets Novelties The Lantern Kaleidoscope, Cheapest Lantern 
Outfttiin the World Grandly Illustrated Catalogue, over 180 choice En- 

SIECIALI.T Brewster House, 8. Mortimer Road, Kingsland, N 

CHARGES FOR ADVERTISEMENTS IN “NATURE.” 

f s rf 

•Three Lines in Column 026 

Per Line after 009 

One Eighth Page, or Quarter Column o t8 6 
Quarter Page, or Half a Column _l 15 o 

Half a Page, or a Column 3 5° 

Whole Page 660 

•The first line being in heavy type 1* charged for u.* Two Line. 

Cheques and Money Orders payable to 
MACMILLAN fr- CO, Limited 
MACMILLAN AND CO, LIMITED, 

.ST MARTIN’.S STREET, LONDON. W C 


"OPTIMUS” INDUCTION COILS 


(Best London made) 


FOR R0NT6EN X-RAY PHOTOGRAPHY. 


FOCUS TUBES. cuSmo 25/- 

ACCUMULATORS AND PRIMARY BATTERIES. 

PERKEN, SOir & RAYMENT, SS LONDON. 


£10 £12 £14 £16 £28 

Larger Coils to Clrder 

RESULTS 
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THE CAMBRIDGE NATURAL HISTORY. 

Edited by 8. F. HARMER, M.A , Fellow of Kin{(*s College, Oambridge, Superintendent of the University Museum of Zoology; and 
A E SHIPLEY, M.A., Fellow of Ohriet's Oollege, Cambridge, University Lecturer on the Morphology of Invertebrates. 

To he completed in Ten Volumes. 8vo. Price 17s. net each. 

Intended in all respects to be a Standard Natural History accurate enough to be of use to the Student, and 
at the same time popular enough for the general reader who desires trustworthy information as to the structure 
and habits of all members of the Animal Kingdom, from the Protozoa to the Mammals The Volumes are fully 
illustrated by original figures drawn where possible from nature When complete the Series is one which should 
be indispensable in all Libraries, whether public or pri\ ate 

NOW READY 

WORMS, LEECHES, etc. 

VOLUME II 

PLATWORMS By F W Gamble, M.Sc Vict, Owens College 
NEMERTINES By Miss L Sheldon, Newnham College, Cambridge 
THREAD-WORMS, &c. By A. E Shipley, M.A , Fellow of Christ’s College, Cambndge 
ROTIFERS. By Marcus Hartog, M.A. Trinity College, Cambndge, D.Sc Lond , Professor of Natural 
Hifclory in the Queen’s College, Cork. 

POLYCHAET WORMS By W Blaxiand Benham, DSc Lond, Hon M A. Oxon., Aldrichian 

Demonstrator of Comparative Anatomy in the University of Oxford 

EARTHWORMS AND LEECHES By F E Bedoard, M A Oxon , F R S , Prosector to the Zoological 

Society, London 

GEPHYREA, &c By A E Shipley, M A , Fellow of Christ’s College, Cambridge 
POLYZOA By S. F. Harmer, M A., Fellow of King’s College, Cambridge. 

ACADEMY — “Of the importance of the new volume of N A DUKE — “ Taken as a whole the book is fully worthy of 

the Cambridge Natural History there can be no doubt. It may its place in this attractive series ” 

lie safely said that the information contained in it has never NATURAL SCIENCE — “ Certain to prove a most welcome 
before been collected into one liook, English or foreign . and addition to English zoological literature . The whole is 
all students of zoology will lie grateful to the promoters of the admirably illustrated The index, to crown all, is a 

Cambridge series for a treatise which will save them many a thoroughly good .ind full one* " 

lourney to the libraries and much weary searching in periodicals CAMBRLDCE REVIEW — “ We may sny with confidence 
For a long time to come this book will remain the best text book , that the same amount of information, within the same compass, 
on the subject ’’ is to be had m no other zoological work ” 

SHELLS. 

VOLUME III 

MOLLUSCS AND BRACHIOPODS By the Rev A H Cooke, M A , A E Shipley, M.A., and 

> R C Rhmi, M A 

TIMES — " There are very many, not only among educated i FIELD — “We know of no book available to the general 
people who take an interest in science, but even among specialists, ' reader which affords such a vast fund of information on the 
who will welcome a work of reasonable compass and handy form structure and habits of molluscs ” 

containing a trustworthy treatment of the various departments of . KNOWLEDGE — “ If succeeding volumes are like this one. 
Natural History by men who are familiar with, and competent to the Cambridge Natural History will rank as one of the finest 
deal with, the latest results of scientific research Altogether, to ] works on natural history ever published " 
judge from this first volume, the Cambridge Natural History pro | WESTMINSTER E/£ fE Should find a place m 
mises to fulfil all the expectations that its prospectus holds out ” i the library of every naturalist ” 

INSECTS AND CENTIPEDES. 

VOLUME V 

PERIPATUS By Adam Sedgwick, MA, F R.S MYRIAPODS. By F G. Sinclair, M.A. 

INSECTS r.irt I. By David Sharp, M A Cantab , M B Edin , F R S. 


FIELD — “ Although wntten for the student and the 
^liccialist, the book is nut the less adapted to all intelligent 
readers who wish to make themselves thoroughly acquainted 
with the habits, structure, and the modern classification of the 
animals of which it treats To such it cannot be recommended 
too strongly " 

A THEN.EUM — “ This book will find a place in the library 
of most entomologists, prove a welcome boon to weak brethren 
who are compellcdf to lecture — docendo dtscimus — add occupy by 
the side of Westwood’s ‘ Modern Classification’ and Burmeste/s 
‘ Manual ’ a niche that has long lieen empty.” 


Prof RAPHAEL MEl.DOLA, FRS, E.C.S., in its 
Prcsidtnttal Address to the Entomologteal Society of London, 
said — “The authors of this volume are certainly to be con- 
gratulated upon having furnished such a valuable contribution 
to our literature When its successor appears, and I will venture 
to express the hope that this will be at no very distant penod, 
we shall be in possession of a treatise on the natural history of 
insects which, from the point of view of the general reader, will 
compare most favourably with any similar work that has been 
piublished m the English language ” 


BIRDS. 


VOLUME IX 


By A; H EVANS. • {Ready shortly. 

♦** next Volume to appear will be the completion of Dr. Sharp’s admirable treatise on INSECTS. This 
may be looked for not later than January 

MACMILLAN AND CO, LIMITED, LONDON. 
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MACMILLAN & CO.’S BOOKS 

FOR 

STUDENTS OF ZOOLOGY. 


A TEXT-BOOK OP ZOOLOGY. By T. Jeffery Parker, D Sc,. F.R.S., Professor 

of Biology in the University of Otago, nimedm N Z , and WILLIAM A HASWELL, M A , D Sc , F R S , I’rofe'ssor 
of Biology m the University of Sydney, NSW. In Two Vols With Illustrations Medium 8vo, 361- net 
LITERATURE. — “The scheme of classification is on the whole so good that even those who find fault with maUers of 
detail will admit its general excellence The sections on Distribution — geographical, Lithymetrical, and geological —and on The 
Philosophy of Zoology have been wntten with extreme care, the latter especially being full of pregnant remarks and suggestions. 
A useful chapter on the History of /oolomr is appended, from which a true idea of the perspective of things can lie gathered 
oth volumes are copiously indexed, and reference to any heading is thus made easy ’’ 

A TEXT-BOOK OF ENTOMOLOGY, including the Anatomy, Physiology, 

Embryology and Metamorphoses ol Insects, for use in Agiieultural and Technical Schools and Colleges, as well as by the 
working Er.ainiologist By ALPHEUS S PACKARD, M D , Ph D , Professor of Zoology and Geology, Brown 
University Medium 8vo, l8r net 

NATURE — “ Ur Packard’s book will be of the greatest service to students of insect anatomy, and almost indispen^blc to 
future writers on the subject Should find a place in every library which includes coniparit've anatomy, and should be the 

constant companion of all who occupy themselves with the structure and life histones of insects ” 

ESSAYS ON MUSEUMS AND OTHER SUBJECTS CONNECTED WITH 

NATURAL HISTORY By Sir WILLIAM HENRY f LOWER, KCB,DCL, DSc, LLD, Ph.D , h R S , 
f R C S , P Z S , Correspondent of the Institute of France, R.C Demy 8so, I2r net 
ATHENA' UAI — “ Many^of the]ossays possess permanent value, and all were well worthy of being printed afresh.” 


A TEXT-BOOK of COMPARATIVE 

ANATOMY By Dr Amnolp Lang, Profcs,sor of Zoo 
logy in the University of Zurich With Preface to the 
English Translation by Dr Ernsi Havckki Translated 
by Henry M Bernard, M A. Cantab , and Maui da 
Bernard Vols I and It (completing the Intertebrales) 
8 vo l7r net each 

LESSONS in ELEMENTARY ana- 
tomy By ST GEORGE MIVART, F K S . Author 
of “ The Genesis of Sixicies ” Fcap 8vo 6r Od 

ELEMENTS of the COMPARATIVE 

anatomy OF VERTEBRATES Adapted from the 
German of Robert Wirdersiieim, Professor of Anatomy, 
and Director of the Institute of Human and ComiMrativc 
Anatomy in the University of hreiburg, in Baden By W 
NEWTON PARKER, Professor of Biology in the Uni 
vcrsity College of South Wales and Monmouthshire Wilh 
additions by the Author and Translator 270 Woodcuts 
Medium 8vo Second Edition. I2x 6 d net 

The STRUCTURE of MAN An IN- 
DEX to his PAST HISTORY By ROBERT WIE 
DERSIIEIM Translated by H and M Bprnard 
The Translation, Edited and Annotated, and a Preface 
written by G B HowEs, F K S , Profes.sor of Zoology, 
Royal College of Science, London With 105 Figures in 
the Text 8vo 8x net. 

A COURSE of INSTRUCTION in 

ZOOTOMY Vertebrata. By T JEFFERY PARKER, 
F R S , Professor of Biology in the University of Otago, 
New Zealand With Illustrations. Crown 8vo. 8x 6rf 

An INTRODUCTION to the OSTE- 

OLOGY OF THE MAMMALIA By Sir WILLIAM 
HENRY FLOWER, F R S , F R C S , Director of the 
Natural History Department of the British Museum Il- 
lustrated Third Edition Revised with the assistance of 
Hans Gadow, Ph D , Lecturer on the Advanced Mor- 
phology of Vertebrates in the University of Cambndge. 
Crown 8vo. tor. bd 

MACMILLAN AND C( 


A TREATISE on COMPARATIVE 

EMBRYOLOGY By the late Prof F M BALFOUR, 
M A . F R S In two Vols Seionil Edition Mctlium 
8vo Vol I i8x Vol II 2tx 

The ELEMENTS of EMBRYOLOGY. 

By Prof MICHAEL FOSTER, M D , F R S , and the 
late Prof F M BALFOUR, F R S Second Fdition, 
revised Edited by A Sedgvmlk, M A , and W IlhAPR, 
M A Illustrated Crown Svo tor 6rf 

STRUCTURE AND LIFE of BIRDS. 

By F W HEADLF:Y, Assistant Master at Haileybury 
College Illustrated Crown 8vo yr 6<r 

The NATURAL HISTORY of the 

MARKF.TABLE MARINE FISHES of the BRITISH 
ISLANDS By J T CUNNINGHAM, M A With 
Preface by E Rav Lankfsikr, FRS Illustrated 
Medium Svo 7r 6 d net 

NATURAL HISTORY of AQUATIC 

INSECTS By L C MIALL, F R.S , Professor of 
Biology in the Yorkshire College, Leeds Illustrated. 
Crown Svo fir 

THE ORIGIN AND METAMOR- 

PHOSES of INSFCTS By Sir JOHN LUBBOCK, 
F' R S With Illustrations y 6 d \Naturt Senes 

MONOGRAPH of the BRITISH 

CICADA or TETTIGIIDE (Froghopners and Grass- 
flies) By GEORGE BOWDLER BUCKTON, FRS, 
Illustrated by more than 400 Cnlouied Drawings Two 
Y’ols Demy Svo 33r W each, net Also m Eight 
Parts 8x each, net 

A HANDBOOK OF BRITISH LE- 

PIDOPTERA. By EDWARD MEYRICK, RA., 
F Z.S., F.E.S , Assistant Master at Marlborough College. 
Extra Crown Svo, lox bd net 

LIMITED, LONDON 
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MACMILLAN & CO.’S BOOKS FOR HOLIDAY READING. 

ALFRED LORO TENNTSON: a Memoir. By his Son. With Photogravure 

Portraits 2 vols Medium 8vo 36/, net 

MR. BODLEY’S FRANCE. In 2 vols. DemySvo 21J. net. 

EDINBUHGH REVIEW He has devoted himself to his task with great ability and the most praiseworthy industry. 
He has endeavoured to divest himself of Knglish prejudice, and he writes in the character of an impartial and close observer 
of French political and social life for seven long years and as a devoted friend of the French people. . . Mr. Bodley’s book will 

he read by all men, and deserves to be read with care and discrimination." 

A HISTORY OP THE INDIAN MUTINY, AND OF THE DISTURBANCES 

WHICH ACCOMPANIED IT AMONG THE CIVIL POPULATION. By T RICE HOLMES. Fifth Edition, revised 
throughout and slightly enlarged With Maps and Plans. Extra Crown 8vo lar td 
“T P ’’ in the WEEKI.Y SuN •la.ys — “It is but a poor and an insufficient compliment to say that the book u more 
interesting than any work of fiction For myself I have read it as breathlessly as thou^ it were an exciting novel ; with that 
added sense that I was reading of reality and not of fiction. . Impartiality, profound knowledge, a charming style, unassailable 
accuracy— these are qualities that are not often found in combination j they are found in this noteworthy volume ’’ 

HENRY OF GUISE AND OTHER PORTRAITS. By H. C. Macdowall. Extra 

Crown 8vo 8r (>d net 

DAILY NEWS — "The book is full of dramatic intcresl and may be confidently recommended to readers who have a 
taste for the romance of history " 

LIFE AND LETTERS OP WILLIAM JOHN BUTLER, late Dean of Lincoln, 

and sometime Vicar of Wantage. With Portraits Demy 8vo 12s 6 d net 
LITERATURE This biography is one of exceptional interest, and we trust that it will be widely and attentively studied ” 

HIGHWAYS AND BYWAYS IN DEVON AND CORNWALL. By Arthur H. 

NORWAY With Illustmtions by JosBWt Penvei L and llui.H Thomson Extra crown 8vo 6j. 

GUARDIAN — " One of the prettiest and best books of the season ” 

BY THF. RIGHT HON JAMES BRYCE, M.P 

IMPRESSIONS OF SOUTH AFRICA. By the Right Hon. James Brvce, M.P., 

Author of “ The Holy Roman Empire,” Ac With Three Maps DemySvo 14r.net 
THE TIMES — “ There are few who will not lay down the volume feeling that they know more than they ever expected 
or hoped to know upon the subject of which it treats ” 

SOUTH AFRICA OF TO-DAY. By Captain Francis Younghushand, C I.E., 

Indian Staff Corps, late Special Correspondent of The Tunes in South Africa, Author of “The Relief of Chitral." With 
Illustrations Demy 8vo 8r 6<f net 

Admirably (air and lucid The sanest and most statesmanlike work that has yet appeared on the 

South African problem ” 


WORKS BY THE 

RIGHT HON. SIR JOHN LUBBOCK, BART., M.P., F.R.S., &c. 

THE SCENERY OF SWITZERLAND, and the Causes to which it is Due. Third 

Edition. Crown 8vo 6 s 

THE USE OP LIFE. Forty-third Thousand. Globe 8vo. Popular Edition. 

ir M , sewed, tr Liirnty Edition 3.1 6 d 

THE BEAUTIES OF NATURE. Thirty-eighth Thousand. Crown 8vo. 6^ 

New Edition, without Illustrations (.lobe 8vo Cloth, i» bd Paper, ir 

THE PLEASURES OF LIFE. Part I. One hundred and twenty-fifth Thousand. 

(.lobe 8vo Popular Edition is 61 , sewed, tr Library Edition 3, (L 

THE PLEASURES OP LIFE. Part II Eighty-third Thousand. Globe 8vo. 

It, 6cf , sewed, is Library Edition y 6 d 

THE PLEASURES OF LIFE. (Two Parts in One Vol.) Globe 8vo. 2 ^. 6d. 
SCIENTIFIC LECTURES. Third Thousand. 8vo 8j. 6d. 

FIFTY YEARS OF SCIENCE. Being the Address delivered at York to the 

Bntish \«iociation, August t88i. Fifth Edition 8vo 2s 6 d 

BRITISH WILD FLOWERS, CONSIDERED IN RELATION TO INSECTS. 

With Ilmstrations Nature Series Ninth Fhoiuand Crown 8vo 4J 6</. 

FLOWERS, FRUITS, AND LEAVES. With Illustrations. Nature Series. 

Sixth Thousand Crown 8vo y 6 d 

THp ORIGIN AND METAMORPHOSES OF INSECTS. With Illustrations. 

'S-Nature Series. Seventh Thousand Crown 8vo 31. fid 

MACMILLAN AND CO., LIMITED, LONDON. 
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VHS OXSRXSS S'VSOTXSIKE. 

EMINENTLY SUITED FOE LITBEAEY AND SCIENTIFIC USE. 


LETTER PILES. 


CARD AND SLIP FILES. 


r/?ere /s no arrangement so simple for keeping 
correspondence, dc. 

Papers can be arranged in a moment either 
alphabetically or according to subjects, and there 
IS no mechanism to bother one or get out of order. 



Tbe 

Cheapest File in 
the Market. 

Six times the 
capacity of any 
binding File, 
and one place to 
refer to 
Instead of six. 


In Wood, covered cloth Size, 17" x 134" x 10" high. C«»eity, 
1,800 Papers Price, with set of Alphal)et Guides and 3 Blanks, 
12s. 6d. Extra Blanks for writing own headings, 2S. per dot 



J’orlion of Caiti /-i/e 


The Ceres Card Files in Caliinets (with rod) for Lilxary 
Catalogues, and m Boxes and Trays (without the lotl) for other 
purposes, constitute the latest development of the Card System 


The Bishop of Bristol: — " l he iOnvcmence of tht WnttHg 
Table with ‘ Ceroi ’ J-tUs is beyond wofd< So far as I can keep 
poie with my (oirespoiitieiice, there is never anxiety as to where 
a letter ts , and the drawn with cards for notes of references, 
speeches, sermons, r-‘i , malts me perpitually regret that / had 
not such a thing twenty years ago " 

Sir H. H. Bemrose, M.P. am using the Card Box 
daily fur a literary pm pose, and /find It simply invaluable As 
It ties on the table entries are made at the moment under their 
proper heads, and the /eutltty of tefereiM is such ru no other mode 
of indexing / am aware of , an touch " 


For other varieties and sizes of Box Files, Cabinets, Writing Tables, Standing Desks, Card Files, Sic , see Explanatory 
Pamphlet, Post Free 

THE CERES DEP6T, 16 BROOK STREET LONDON, W. 


A. GALLENKAMP & CO., 

19 <t 21 SUN STREET, FINSBURY SQUARE, 
LONDON, EC 

CHEMICAL AND BACTERIOLOGICAL APPARATUS OF 
EVERY DESCRIPTION. 

J£Nt1 GLASS B£AK£/fS /1/VO FLASKS AT 
R£DUCED PRICES. 

STANDARDIZED BURETTES AND OTHER 
GRADUATED INSTRUBIENTS. 
LABORATORY FURNISHERS 

LARGE STOCJ^FOR SUPPLY WHOLE SALE <t EXPORT. 
Write for Catalogue of 500 fully illustrated pages; one of 
the most complete Lists published. 

SelMBMGTSClNflWlMUMEifT 
COMPANY, LUTED, 

Manufacturers of Seismographs, after the design of Professor 
Ewino, F K S , for automabcally recording Earthquake 
Phenomena. 

HORIZONTAL PENDULUM SEISMOBRAPH. 
VERTICAL MOTION SEISMOGRAPH. 

DUPLEX PENDULUM SEISMOGRAPH. 

These Instruments have been supplied to the Ltck Oh^rvatory, 
Califomia; the Umverstty of Sydney, N.SW., 
the McGill University, Montreal ; &c 


iFrite for Particulars and Il/ustrated Price Lists, to 

“WSraOMENT COMPANY, LTD. CAMBRIDGE.’* 


a. SWIFT Sc SON 

(Si'ECIAlLY Al'l'OlNTEI) ro THE WaR OKKICE). 



UNIVERSITY OPTICAL WORKS, 

81 TOTTENHAM COURT ROAD, W . 

For Photography. 

(J^keIsbes 

TAYLOR, TAYLOR, St HOBSON, 

Slat. Strmt Worti., L.lc..t.r; 
and 10 Charinc Orou Road, London 

Aik for the Co oke Book let 

£io 7oT— ROME foul^ 

Otganised by Dr. Lunn and Mr. Perowne. 

Fare includes seven dan’ hotel accommodation and second- 
claas return ticket viA Dover and Calais, Extensions to 
Florence, Venice, Naples, the Italian Lakes, and the Riviera, 
September 30 and October 1 1 

Secretary, 

5 Endsleigh Gardens, Eustnn, London, N W, 
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UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE. 

TEMPORARY ASSISTANT LECTURER ANO DEMONSTRATOR 
IN PHYSIOLOGY 

Th^Coanol prepsTMl 10 appoint for one^:^ar an AMittant Leciurer 


in Phymology at a Salary of 


Applications for thU Post, tugeibcr 
printed, to be sent to the undersigned on 

J AUSTIN JENKINS, BA 
University College, Cardin, 

August 11, 1898 


CIVIL SERVICE COMMISSION. 

FORTHCOMING EXAMINATION. 

Junior \Mtstant in the Science Branch of the South Kensington 
Museum September 98 

They must be^ade on forms to be obtaii 

THE YORKSHIRE COLLEGE, LEEDS 

An ASSISTANT LECTURER and DEMONSTRATOR m PHYSICS 
will be required at the begin ling of next Seiuuon 

^ Applicniion* will be ret^elyjd up 10 heptem^r ^i>y the Rxcistrar of the 

SCHOLASTIC (Germany) —Science Master 

required for College in Oermany Chemistry and Geology Also as 
addiiional Subjecis Maihc* and Geo , Drawing Satan Zioo, 
Resident, rising to ^^150 — Addrew, Griffiths, Smith, FtmaiL 
AND Smii h, 1 utorial Agents, Bedford Street, Strand, London 

CITY AND GUILDS OF LONDON 
INSTITUTE, 

CENTRAL TECHNICAL COLLEGE, 

Exbihition Road, I.ondoii, S.W 
WANTI< n, an ASSISTANT m lh« ENGINEERING LABOR- 
ATORY Salary ;£ioi 


Aiipiy in ih 




f Umwin, 

JOHN WATNEY, 
S«crelnry, Cil> " ' ’ 


he College 


RESEARCH (CHEMICAL & PHYSICAL). 

—A well appointed Laborotorv can be used for Research at any hoiira 
cuiivenient to workers Workshop for making Apparatus Electric 
Maine for Experiments '-Evans, 9 Heathcote Street, Gray a Inn Road 

CHEMISTRY and PHYSICS, for all Ex- 

ammatioii'i practical and TheoretuaU —Well equipped lAboratory 
("lussea and Private Tuition, or Correspondence Heathcote Street, 
Graj’sinn Road 

LABORATORY, Chemical or Botanical. — 

WANTED, ')ITUATI0N a» IMBROVER by ex Student, Swanky 
College Holds College Diploma and several Advanced Science, and 
other Ccrtjhcates -W J, H owER, W>c, Kent 

MfN E RALS .Z 

New and Rare Specimen,, constantly received frum nil parluuf the world, 
dcKilbed in *' New Arrival List ' S>,l«matic Collection, carefully 
prepared All Price I isis Free 

“The Compkie Mineral Catalogue," i86 pp , 40 IlluMtations, Name, 

Compoution, and form of all known Minerals, with valuable Luts and 

Tables. Post paid, pyier, ir , cloth, 34 , calf interleaved, 44 
SPECIMENS PURCHASED ^ple, and Correspun^nce solicited 
DR. A. E. FOOTE. ^ » 

1317 ARCH S«E£T, PHtlAMlWIIC PA. U 8 A f* | t 


ORIENT COMPANY’S PLEASURE CRUISE, 

By their Steamship LUSITANIA (3912 tons register), 

Totba MEDITERRANEAN and the BLACK SEA, 

Leaving LONDON ooth September, 

And visiting TANGIER, VILLh FRANCHKdor Nice, &c ), PALERMO, 
CONSI ANTINOPLE, SFBAbTOPOl , BALAKLAVA, YALTA (for 
Livadin), liATOUM (for Tiflis) PlR/bUS(for Athens), CAN EA (Crete), 
MALTA, AlA.IERS, GIBRALTAR, 

Arriving at PLVMOUl H 7th November, and LONDON Bth November 
Passengers leaving London on 49lh September, and Irnsclling overland, 
can overtake the steamer at Villefrancbe 

String Band, Electric Light, High clou Cuisine 
u (F GREEN and CO t Head Officea, 

Managers ( ANDERSON, ANDERSON and CO / Fenchurch Avenue 
For passage apply 10 the latter Firm, ai 5 Fenchurch Avenue London 
EC , or to iho West End Brunch Office, id CocKspur Street, S W 


WATKINS ft DONCASTER, 

NATURALIMt, 

CABINETS AND'aPPARATUS 

fOH ENTOHOLOer, tUfDS' £00$, AMD AU ORANOHEO OF 


SPECIAL SHO W-ROOM FOB CABINETS. 

Cat/ or Btitu for MalloO Catalogm ($$ FP ), Foot frot on 
BPPlIeoilon 

N.B-Pop ExoellaiiM and Suparloritv of CablnoU ud 
Apparatut. refepencai arp parmittod to dlatlngulahed 

Patroni, Muieumi, ColIanjK * 0 . 

A LARGE STOCK OF INSE CTS AN D BIRDS’ EGGS. 

Buds. Mammals, fie., Preeerved and Mountad by Flul-class R^kmen 
natural turrouodings. All Books and Publication! on Natural 




36 STRAND, LONDON, W.C. 

(Five Doon from Charing Croei.) 


ZOOLOGICAL SPECIMENS FOR DISSECTION. 

CourMes, perfect condition giiaronited 
!f form*, with priew 

SipunculuBg 31 to 4^4 doa 
£chinu« (Urn), do* 

j CucumarU (UrgeX it 4<Y. each 

I Nebolia, u per tube 


The (biGZiig are some of 
sSf io4 each , Si d 

Ampbioxus, each 
Astiicut, 9<f each 

Kittutt Attach 

Noctiliico, u yi per tube 
Gramm, i« yi per tub* 
Sycon, I* 3« per tube 
Meduitoidx, u yi per tub 
Aurelia, loirf each 
Coryoe, t« per iut>e 
Obelia, ti per tube, 
Av»ris (large), each 


mr.’, 

Loligo n 
Mya, 10. 


balpa, t4 6<f per tube 
Ampa, W eac^ ^ ^ 

Yrenicola, 6ti each ! Lacerla, lorf each 

Sagitta, 14 per tulie ! 

REDUCTION ON LARGER (JUANTJTIES 

JAMES HORNELL, BIOLOGICAL STATION, J ERSEY. 

“living specimens fop 

THE MICROSCOPE. 

Volvox, Spirogyra, Deimids, Diatom*, Amoeba, Arcelia, Actlnosphanumi 
VorticelU, Stentor, Hydra, FloecuUrla, Stephanooeros, Melicerta, and many 
other Specimens of Pond Life Price ir per Tum, Post Pree Hdlx 
pomatia, Astacus, AnipbioxuA, Rana, Anodon, &c » for Dissection purpoeer 

THOMAS BOLTON, 

as BALSALL HEATH ROAD, BIRMINGHAM. 

MARINE BIOLOGICAlTASSbCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 
The following animals can always be supplied, either living 
or preaerved by the best methods . — 

Sycon, Clava, Obelia, Seriulana , Actinia, Tealla, Caryophyllla. Ally 
oniui^ Harmiphpra(presan^) .^ploplana ^ Lineua, Amptaipoiui , Nareilr 


Biological Laboratory, Plyme 


THE DIRECTOR 


PHYSIOGRAPHY and OBOLOOY. 

COLLECTIONS & MICROSCOPIC SLIDES 

As advised by Science and Art Directory, arranged by 

JAMES R. GREGORY & CO., 

MlnenUoslete, Oo., 

To Science and Art Department, British, Indun and Colomal 
Museums, &c. 

NOVRLTIBS and and PRSOXOUS 

Mhurn! Sptctmtni for Murttmt, and CoUtetort, and all furportt 

Rock ipocimtat and Mtcrotcoptc SecUotu of Rockt and MtntraU 

NEW AND valuable MINERAL S^PECIMENS CONSTANTLY 
ARRIVING. 

StonidOmoei; t Kmlmo P1m«, KBNSIMOTOM. W 

New CATALOGuas and Lists Faia. 
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LATEST VOLUMES OF THE 

“INTERNATIONAL SCIENTIFIC 

series; 

Crown 8vo, 5s. per Volume. 


THE ORIGIN OF PLANT STRUCTURES 
BY SELF-ADAPTATION TO THE EN- 
VIRONMENT liy Rev (, Henslow, 


A CONTRIBUTION TO OUR KNOWLEDGE 
OF SEEDLINGS. Uj Right Hon Sir 
Jniiv I IHEOCE, Kan , M P , F R s 
THE MUSIC. Uy C Hubert H 

THE POLAR AURORA. Dy AirRitD 
WHAT IS ELECTRICITY? By John 


ON BUDS AND STIPULES. Hyth 


KEGAN PAUL, TRENCH, TRUBNER, & CO, 


I 


W. G. PYE, 

Scienttpo Instrument Maker, 

30 ST. ANDREWS STREET, 
CAMBRIDGE. 


HORNTON-PlCKARD 



SHUTTERS. ^ M luJ M. # 

"AMBER ’ AND " RUBY CAMERAS FMM £S 3S 61 
^Sjll^^TIME AND INSTANTAKE0U8 BHUnERSFMM IBs 8o 

THE THORNTOH-PICKARO RUNUFACTUlilSc CO.'‘‘lto.! AURIHCHAM. 


optical & SCIENTIFIC INSTRUMENtS. 

SpKtroiiwtcrt, SptctrotcopM, Gonlomatsra, Catbetornttm, Optical 
Banchai, tkc., ftc. initrumantt for special purpoeu coutruoted to Cfianu’ 
own daclcnt. PHf, Liti tn MjfHcatUm. . 

W. WlLSON (formerly Foreman at Messra. Elliott Bros.), 
56 Crogtiand Road, Chalk Farm, London, N.W. 
Contractor to H M. Government. 


pnQQnP X-RAYTUBESo"srr.“H”dr^ 

y y y y || Anodes o» supplied to J Maclceuile Davidioa 

actual MAKER, £ 

67 FABRINQDON MS fr>^ 

ROAD, E.C. 

MERCUHT PUMPS. 

EXPERIMENTAL AND EOIENTIFIO OLAM • BLOWINa 



CaUIofUM mnd i 
EttlmatM fTM on 
appllootlon. 

{U'HtH wrilmf, fUtu 


NEWMAN & GUARDIA, Ltd., 

BO A: B2 Bhafteabury Avenue, London, W 



THE NEW PATENT SPHYGMOMETER 


Invented by Doctors Hill and Barnard, which is of special 
construction, and a simple and accurate arterial pressure gauge. 
It is marvellously sensitive, and consists of a metal tambour, 
the expansion of which is exhibited in a highly maghihed form 
by means of an index or pointer which travels round a dial. 

! This dial IS graduated in millimetres of mercury The armlet 
pump and pressure gauge, when not in use, 6t conveniently into 

I a leather case. By means of this instrument we believe that 
the arterial pressure can be taken in man as rapidlv, simply, and 

' accurately as the temperature can be taken with the clinical 
thermometer __ 

i • Prlee £ 6 , Spare 6ag and Tube. 6s. 

; Tha Inatmmant baa » 9-lB. Dbtl, nsO !• pMkad In a 

i FULUR fiRrmL/m ^^pfu^ATiON 


oppoeira thm bbitioh MtroarPM. 


■3? XX wA. O XC. JE2 R .Aw-V XZOVXSXji 

CTBKFBRAMOB). 

GREAT RUSSELL STREET, LONDON. 

This newly erected and commodious Hotel will, it is believed, meet the requirements of those who desire all the convenieni 
and advantages of the larger modem licensed hotels at moderate charges. Passenger Lift Electric Light in all Rooms Bath.roo 
on every Floor. Spacious Dining, Drawing, Writing, Reading, and Smoking Rooms. Alt Floors Fireproof Perfect Sanitatii 
Night Porter Telephone. Bedrooms from 2s 6d. to 41. &/. per mght. Full Tanfl and Testimonials on application 

Telegraphic Address •' Tiiackerav, Lon don ’’ Ihoprietor— J TRUSLOVE. 

Also, amalgamated with, and under the same management, 

rr XZ .A. O K XS R ZZOX7SXS 

(TBKFBRANOH HOTBI,), 


MONTAGUE STREET, RUSSELL SQUARE, 

1 carried on so successfully for ihe last 13 years, adJWlnsi_tJhe_Brl^ 


^BrltU^Mujaum, and is pgeepdon- 


felegraphlc Address “ Taut 


TO SCIENTIFIC MEN, NATURALISTS, TRAVELLERS, and others. 


STEREOSCOPIC 

Company 


ATTENTION 


Travellers, and others who require 
the Apparatus to be exact in every 
particular, and to be made on 
Scientific lines. THE STEREO- 
SCOPIC COMPANY also make 
a speciality of Twin Lens Cameras, 
and can show the largest Stock in 


turn: 
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UNIVERSITY COLLEGE. LONDON. 

The SFSSION of the FACULTIKS of ARTS and LAWS ami of 
SCIENCE (including the Indian and Oriental School* and the Dopartmenl 
of Fine Arts) will licgln on OCTOBER s The Introductory Ucturo will 
be given, at 3 p m , by ProfeMor J SULl V. M A , LUO 

Latin ^ ^ "lOUs'tMAN, M A.""* 

Greek I A. PLATT, M.A 

Hebrew „ Or D W MARKS 

Coniiiaralne Philology I P POSTGATE, M A , Litt D 

Ar. hieol..Ky . , E A GARDNER, M A 

J W M FLINDERS PETRIE, 

Egyplian Archmology ^ D C L , LL D 

English W P KKR.MA 

History F C MONTAGUE, M A 

Philosophy of Mind and laigic I SULLY, M A , LI O 

Political Economy H S FOXWF LL, M A 

Archiicciure T ROGER SMITH, FRIDA 


Pathological Chemistry 
Zwiugy 


R PRIEBSCH, Ph O 
M J M HILL,M A,OSc,FRS 
W RAMSAY, Ph O, F R S 
VAUGHAN HARLEY, M D 
H U CALLENDAR, M A . F R S 
W F. R WELDON, M A . F R S 
F W 01 IVKR, M A , D Sc 
(T G BONNEY, O Sc , FGS, 
\ F R S 

E A SCHAFER, LL O , F R S 
W H CORFIELD, M A , M O 
SIDNEY MARTIN, M D , F R S 


UNIVERSITY OF ST. ANDREWS. 

SESSION 1*98-99 

FACULTY OF MEDICINE 

pKILIMINAItV ExAMINATtON 

The Preliminary Examination in Medicine will uke place at the United 
College, St Andrew*, on October i, 3, 4, and 5 Each Candidate inu)t 
apply to the Ssxireliury for a (Cbedule, 10 be filled up and returned not later 
than September a*,- The aubjecta of ei^inatioo are Engluh, Latin, 
Elementary MathenuUloa, and Greek or French or German, and the Fee is 
HalforGunuta. 

BoxgAaiEi. Or**! to CoHFaxmoN 

Twelve Berry Bursaries of the annual value of jCto each, tenable for two 
yean, restricted to Male Medical atudenn. 

Fourteen Taylour Thomson Bunianea, of tha annual value of from £20 to 
i£ 30 each, tenable partly for one year ami partly for two years, restricted to 
F emele Medical Students 

Schedules of applications, subjects of exaniinatinii, and condninns of 
tenure may bo obtained from the SxcaETARV, up to September 19 
Mxuical Classxs 

The Claases in the Faculty of Medicine will be opened for the Winter 
Session on Wednesday, October is 

The printed regulations and ell information as to Matriculation, Class 
Fees. &c , may be had on application to 


Physiology E A SCHAFER, LL D , F R S 

Hygiene and Public Health W H CORFIELD, M A , M D 

Pathology and Morbid Anatomy SIDNEY MARTIN, M D . F R S 

Applmd Mathematics and Mechamcs{™P*:ARSON. M A . LL B . 

Mechamcal Kngmeering T BEARS, B A ,B Sc., M Inst C E 

Elactrical Engineering J A. FLEMING, M A .D Sc.F R S 

. , ft F VERNON HARCOURT, 

Civil Engineering i M A , M Inst C E 

Roman Ijiw A F MURISON. M A , LL D 

Jurisprudence . J PAWLEY BATE. M A , LL D 

Comparative Law AUGUS HNE BIIiaELUQ C ,M P 

Sdndiit 


E DENISON lioSS, Ph D 
J F BLUMHARDT, M A 
1 W NEILL 

R W FRA 2 ER, B A , I L B 
K F St A Sr JOHN, M A 


TECHNICAL CLVSSF.S 

THE GLASGOW AND WEST OF 
SCOTLAND TECHNICAL COLLEGE 


Civil ENGINEERING , CHEMICAL ENGINEERING 

MECHANICAL ENGINEER- METALI URGV 
ING I MINING engineering 

NAVAL ARCHITECTURE I AGRICULTURE 

ELECTRICSL ENGINEER I CHEMISTRY 

IN(, I MATHEMATICS AND 

ARCHITECTURE I PHYSICS 

Speaa] Cuurses of Study extending over three Actdcniical years have 
been arranged in cacli of the above Departments Average tee per Session, 

S*tu<!cnis may enrol many of the separate Courses of Lectures, or in any 
of the Laboratories, provided they are qualified to take advantage of the 


UNIVERSITY COLLEGE, LIVERPOOL. 

(VICTORIA UNIVERSirV'.) 

President— The Right Hun the Eaul or Dsroy, KG, 0 C B 
Principal— Professor R T Glaaibrook, M A , F R S 

SESSION 1898-9 

THE SESSION COMMENCES ON OCTOBER 3 
FACULTY OF ARTS- 

Univirsitv Tkaininc. Collige. 

. Liverpool School op Architecturr 

bACULTY OF SCIENCE- 

SCHOOL OP Chrmistrv 


School of Dental Surgery 
Liverpool School op Hvgirnb 

Special prospectuses of all the alioVe may be bad uii application 
Further Information regarding Ffes, Scholarships, and Courses of Study 
may be had from the College Calendjir, or on application to the Registrar 
The Principal will be in atteiviance at the College on Thursday, 
Sepiember 49, and following day., for the purpose of enrolling Students 
and giving infoimation regarding Courses of Study 

BRITISH INSTITUTE 
OF PREVENTIVE MEDICINE 

Chairman ok the Council LORD LISTER, P R S 
The WINTER SESSION commences on Tuesday, October 4, when 
the New Laboratories of the Institute will be available for investigation 


Session 1898.99 commences on MONDAY, OCTOBER 3 Entrance 
Examination be^ns on TUESDAY SEPTEMBER 27 
For Calendar (price ir by Post), containing detailed Syllabuses of 
each Course, parbciilars of Fees, Scholarships, &c , apply to 

JOHN YOUNG, B be , Secretary 

38 Bath Street, Glasgow 

BEDFORD COLLEGE, "LONDON 
(FOR WOMEN), 

YORK PLACE, BAKER STREET, W 

Principal Miss ETHEL HURT BATT 


A Practical Course, illustrating the Pnncipin of Hygiene, will be 
given in the Bacteriological and Chemical Laboratoriea, and will include 
all the Laboratory Instruction necessary for the Diploma In Public Health 
Facilities and help will be given to those wishing to carry out oilg iiial 
investigations in connection with Bacteriology or Hygiene 


UNIVERSITY OF GLASGOW. 

COURSES IN ENGINEERING SCIENCE 
The Session opens on October so, 

NaturalPhilosorhv— Prof Lord Kelvin, D C L., F R S , M In*l.C E 
Geology- Prof John Young, M D 
Chkmistev— Prof John Ferguson M A , LL.D 
Mathematicb— Prof. William J/mk, M A., LL.D 
ENC.INEKRING— Prof. Archibald Barr, D Sc , M Inst C E 
Naval ARCHirEcruaK and Maeine Engineering- Prof J Harvard 
Biles, MINA. 

Eibctrical Engineering— Mr John D Cormack, B Sc. 

Prospectuses of the Courses, with Roijulatlons for the Degrees afB.$c. 
and D be in Engineering Science, and A List of Bursaries and Scholar 
ship* open to Science Students, can be had from the Assistant Clerk 
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ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL, 

ALBERT EMBANKMENT, LONDON, S E 

TU. WINTER SESSION of 1808-99 will Open on MONDW 
3, when the pnxes will be ilistnbtUed nt 3 p m b> the Ki^ht Kfv 

Three Entmncc Scholftrehipti will be offered for competition in September, 
vbc -^One of jCisonnd one of ia Cbemistrv and ^hyMcs, with either 
Pbyniology, Botany, or Zooloffy, for first yoai \ Students , one of jCso tn 
Anatomy Phyuuloify, nnd Chemistry, for third yearn Students, from the 

Scholartthip* nnd money prIwB of the value of ^300 arc awarded at the 
StMional Examinations, as well as several meduN 
Special Chutes are held throuzhout the year for the Preliminary Scientific 
and Jn^ermedimre M B Examinations of the Universii^ of l.ondon 

The School Bulldingi and the Hospital can be seen on application to the 

MKDICAL SECKKrAKY 

inade separately to I^turea or to Hospini* Prictice, and Special Arranae 
ments ore mode for Students eiiterinz front the Universities and for (Qualified 
Practitioners 

“ ‘ ofinwoved Lodtrlnat is Went bv 

CIcrzymcn, and others who 


H P HAWKINS, M A . M D Oxon , Dean 


GUY*S HOSPITAL MEDICAL SCHOOL. 

The WINTER SESSION will l«KtH on MONDAY, OCTOBER 3 

and numerous Prizes and MetlaU are open for Competition by Studenu ol 
(he School 

The number of Patients treated in the Wards during lo-U year exceeded 

All Hospital Appointments are nimie ntnctly in acroriHnce with the 
ments of the Candidates, and without extra piymcnt There are a8 
Resident Appointments open to Students of the Hospital annually without 
payment of additional fees, nnd numerous Non resident AppoinimentH in 
ihe Oenenl nnd Special Deparlmcnis The Ouecn Victoria W »rd, recrntly 
II provide additional accommodation lor OynsTaoloj^ical and 

lo Students, under the sup<rvuion of a 


Maternity ca-__ 

The College accommodates 61 
Resident Warden 

The Dental bchool prosides the full Curriculum required for the L T) S 

■/he CIul>ii Union Athletic Ground is easily itcesbible 
A Handbook of Inforninuon fur those about to enter the Medical Pro 
fession will be forwarded on apulu 'itum 
Fur the Prospertus of the Scliool, contamnn; full particulars ns to Pees, 
Course of Study ativjseil, Regulations of the College. &.c '• 


OL»ieiric Physic„ 
The lAicmrc. e „ 
Examining Boards 


VICTOKIA UNtVFRSITV 

THE YORKSHIRE COLLEGE, LEEDS. 

MEDICAI DEPARTMENT 

The WINTER SESSION. Iwing the Sixty eighth of the Ucds School 
of Medicine will OPEN October 189?, at 5 P t when an Address Mill 
be delivered and the Prizes distributed by Or C ^ Cui liuomok 1 11, 
1 ) C L , FRCP, President of the Obstetrical Society of London, 
St ThoriiaA s Hospit tl 

io«ipitxl Practice ({tMtify Students for the variutts 

_ ^ iiudenis can enter for the Hospital Practice or the 

Lfcctureii, or for a single Course of Lectures separately 
The Infirmary, in which the medical and surgical practice is couducied, 
has on average of 4CX1 m patients Senior Students are Kciectcd according 
to merit for several resident ippomimcnls Other Institutions arc also open 
to Studenu 

Prizes are nwardeil at the Sessional Examinations 

ihe Prospectus and ooriicularH of Entrance Scholarships may be obtained 
from the Kki.istkak of the College 

VICTORIA UNIVERSITY 

THE YORKSHIRE COLLEGE, LEEDS. 

The aslh Session of the Department of Science, Technology, and Aru 
will begin on October 11, and tpe 68th Session of the School of Medicine on 
C^aM« prepare for the following Professions Chemistry, Civil, 
Mechanical, Electrical, and Sanitary Engineering, Mining, Textile In 
dtutruM, L^eln^, Leather Manufacture, Agriculture, School Teaching, 

University Degrees ore also conferred in the I* acuities of Arts, Science, 
Medicine, and Surgery 

Lyddon Hail has been established for Students' residence 
Prospectus of any of the above may be hud from the Ru.istkar 


THE SANITARY INSTITUTE. 

The Sevenieenlh Congrew nnd Holth Kxhibilion will beheld in Birmiiig 
ham from ^ptemb« October^ " ‘ 


Marjaret Street, London W 


E WHITE W\LI IS. Segrelary 


BIRKBECK INSTITUTION, 

BRLAaMS builoini.s, ciiavclrv lanp:, EC 

DAY AND EVENlNtr CLASSES 
The Session commence. SEPTEMBER 28, 1898 

-f oiiipleie- Day Courses for nil the EvamiiiT 


UNIVRRSnV ... 

for Science, Arts, and I «w Degrees 
^^CiVNcl* Classes m cvtr> Branch 


d Commercial Geography Clashrs 




rupliy , Eqiiityr nnd C. nveyam ing, , PsyLholf-g\ , and Efthu.-, 

SciitxiL 01 Akt (Day snd Evening) Dnwuig, pAiniing, Designing, 
Modelling, Life Cl Uisew \.c 
Civil Sekvilk Assistant Surveyor 
Prospectus, C alrndar ( 6 ^ , Post free 
to the f^kCRSTAKY 

THE DURHAM COLLEGE OFSCIENCE, 

NEWCASTLE-U [’ON- TYNE 

Principal-Rev H P GURNEV, MA.DCL 
The College firms pait of the University of Durham, and the University 
legrccs 111 Science ' ““*■ *- — * * •» 

III addition to th 
complete Courses ai 


Students are attached tu tl 


Residential Hostels for men and 

The Twenty eighth Session Wgms Scptcnih«'i i6, 189S 
Full particulars of the University Curricula m Science and Letters will be 
found 10 the Calendar (puce \s ^ ) Prospectuses on apphcaiion tu the 
bVCKETAKV 


UNIVERSITY COLLEGE OF NORTH 
WALES, BANGOR. 

ELECTRICAL ENG I VEER I NO 

Professor ANDREW GR AY. IT D , T R S . will begin, m OCTOBER 
next, R bystcmiiic COURbE ot INbTKUCl ION m Elrcincal Measure 
nient anil Practical Elrctnctty The Physic’ll Laboratory is fully equipped 
with a Compound Steam Engine, Dynamos, 1 ransformcr, Secondary 
Hattfry, and lli** most approved nuMlern Meo-suriiig Insiruinents fur all 
Branches of Electrical Engiiieeritig Laboratory Tees at the rote of 1; 
per Term for six houis per week Composition rce for all College Lectures 
fur the ScHHion, 

.^plications l^or Calendar, Prospectus, nnd general inforin.viion to be 
J E LlOYD, M A , Secieliry and Registrar 

UNIVERSITY COLLEGE, LONDON. 

LECTURES ON ZOOLOGY 

The General Course of Ixsilures on Zoology, by Prof W h K Weldon, 
h R S , will commence on Wednesday. 0 « lober s B One 0 cbx k 

A Npecial ( uur&e of l.,cctiircs on Polychnei'i, '•uitable for Ctindid ites for 

will commence on luesday, Oi tober it, it One u clock, and will be con 
turned ( 11 Tuesdays throughout the bessitm 

CITY AND GUILDS OF LONDON 
INSTITUTE, 

CEN TRAL TECHNICAL COLLEGE, 

Exhibition Komi, l.ondon, S W 


Apply in the flr« lUHtanhn to Prof Unwin, F R S , nt tlif CoUege 
JOHN WAINEY, 

Honorary Sccr^rnit , City anil Ouilds Institute 


CHEMISTRY LECTURER AND DE- 

MONSTRATOR Required at a College in London Honours Cir'vduxte 
of London University preferred Duu»*s to comrurnce in JanuTfy 
nextorearii^r Salary 150 to ,4 non lesideni -Applications to 
be forwarded to "CHKMi'.rRV, i/o Messrs Clivk Co , i 1 Book- 
sellers Row, Strand, W C 


WANTED —ASSISTANT SCIENCE 

'IfACHER (outdoor), 26lh Sifpirml>er , prafertnee to Asc R C S. 
Salary, £2 2S per week, with increiv Stile ige, H H , " 

jr Orange Road, h tlmg, W 



•ES X iDiT 3EXX2 XXjiy 

OPTICAL WORKS, MUNICH. 

' ' Sl‘J{rtALlUFH 

TELESCOPE OBJECT CLASSES AND EYEPIECES, PLANE MIRRORS, 
PRISMS, &0. OF THE HIGHEST DECREE ilF PERFiCTKi 


TifRE . fSEPTEMBER 8 , 1898 

GRIFFIN’S METALLtlRGIGAL 600X8? 

Now Ready ThUO RniTiOH* Uusc ftvo Handiioine Cloth au 

THE WETALLMRQY of GOLD By T Kirke Rose, 

Ubc. Awm AMayu of the Royal Mint Thoroughly Revised oiid 
Enlarged, and pnfdy Be-wniten Inidading the mont recent Improve 


niutrated OatRloguen will be sent tree on appUostton to 

R. KANTHACK, 

M 1 Much E 

(Late of CARL ZEISS). 

18 BERNERS STREET, LONDON, W. 

AIio Agent for 

E LEITZ'S and CARL ZEISS’S 

Microscopes, &.c , and all other Optical-Sciutilific Instruments 
of the highest degree of merit 

«r Pi P .sn U K ITH K OK lilt STKATru CA T A 1 OOl _ 

BREWSTER, SMITH, & CO.; 

6 CROSS STREET, FINSBURY PAVEMENT, E C 

MANUtAI HIRERS AND IMPORTERS OF 

CHEMICAL AND SCIENTIFIC APPARATUS 

PURE CHEMICALS. 

Apparatus for School and Trade purpoees 

Finest Boheniun .md Jcim Hard Glass, also Cheap German 
Glass Goods, graduated and vcrihed Burettes, 1‘ipettei, and 
C.C Measures, Balances, Metric Weights, either separately or 
in Sets 

Our New Test luheSisnds (Pvtent apphed for) will hold any sire Test 
sILn"; UHUVwhmh mdi'hTe } mch^ ndvaolige over the ordioaty 

I'rUe Lists ready ahout SeptemKr *0 


l.URGY By W C ROBERTS AUSTEN, CB, DCL, FRS. 
CheniMt nnd Aaeayer of the Royal Mint, Profensor of Metallurgy in 
the Royal Coll<wn,of Science In large Bvo Hnnditonic Cloth with 
ailditional IlluMrations and Micro niotographic Plates of Different 
Varieties of Steel p’ouitTd Euition ly* 

"No Fnglisli leal Book at all approaches this m the compi etsn*«s, with 
which ihe most niddera views on the suhjec-t nre dealt with Professor 
Austen s volume will be iNVAt-UABLa "—Chemical Nmt 

THE METALLURGY OF IRON By Thomas Turner, 

FIG, Aswk R g M Director of Tech Education for SlafTordshlie 
With niiiiieroua Illuslratians Large 8vo i6» 

“ A THOROU«,HLV uaapUL HUO,t, which brings ihe subject Ul- TO DATE ’’ 
Mininis Jauntal 

ELEMENTS OF METALLURGY. A Practical Treatise 

on the Art of i&atrncting Metals from their Ores. By I ARTHUR 
PHll LIPS, , F R S Re written and Edited by H Baukbiuan, 
F G S Tninb Edition In large Bro, with numerous Illustrations 

“ ibe value of this Work Is almost inkstiuaiick "—Mminf Jeumal 

ELECTRIC SMELTING AND REFINING. By Dr W 

BORGHERS Bid W G McMlllAN, FIC Illustraied Urge 


ASSAYING. By I J and C Kf.rini.fr finnEiiniON 

Revised and Enlarged lllusiraied tor M 

GETTING GOLD. A Practical Treatise for Prospeciors 
and MINERS By J C, F JOHNSON, A I M E . F GS , Life 
Member Aoturalmii luine Mantgers Association Numerous Ulus 
tntioiis SB' oNu Edition yr 6./ 

"PHAcricAL from Itcginning to end deals thoroughly with the 


I prosperitng. sinlsing, crushing. 


BALANCES 

AND 

WEIGHTS. 


WRITE AT ONCE 

FOR 

NEW CATALOGUE 


WORKS 5 

BIRMINGHAM. 


CONTAINING 400 PAGES AND OVER 2000 ILLUSTRATIONS 

CHEMICAL, BACTERIOLOGICAL APPARATUS, AND PURE CHEMICALS. 


THE SCIENTIFIC MAN'S, NATURALIST'S, AND TRAVELLER'S CAMERA 


Stereoscopic Company’s BINOCULAR, 

Because when ready to take la Pictur es it weighs ig ounces only. 

It Ii uned like n ^ icM Gian* lAkes in^lantaneouft nnd time exposures Give* Pictures 7 in by 5 in 

From R BOWDLER bH ARPE. F.t, , LLD . A«usinni Keeper, Zoological Deporintent, 


THE STEREOSCOPIC COMPANY, 

lOe and 108 REGENT STREET, W., .nd 04 cheapside. ec 
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ZCbe ‘Clnivcrsit^ tutorial Seines. 


Al^bi 


SELECT LIST OP BOOKS 

IN 

flbatbematlcs ant) Science. 


}n the Algebniof RADiiAKKiiiKNAN 3|. 6(1. 

Aatronomy, Elementary MathematioaL By C. W. 

C DARLOW, M A., B Sc., >n<l <_. H BRYAN, Sc D , M A . 
F R.<3 ScMi KdU,m, with Aatwen, Bl Od. 


Ohenuoal Analysu, ftnalitative and Quantitative 

By WILLIAM BRIGGS. MA, LL.B , F C S , «nd R W 
STEWART D,Se 8a. 8(1. 

Ohemutiy, the Tutorial. By G. H Bailey, D Sc. 

tond , Ph D Heidelberg, Lecturer in Cheitintry in the Victoru 
Univereity Edited by WILLIAM BRIGOS, M A . F 0 S. 

Parti Non-Metal> Part II Metals Bach 38. Od 
Matriculaticm Supplement to Port I la 66. 

CkHirdinate Oeometry : The Right Line anti Circle. 

By WILLIAM BRIGGS, M A , LL B , F.R A S , and C H 
BRYAN, Sc D , M A , F R S T^ind EiUtUH 38 61. Kbv, 48 61. 


Bnolid. By Rupert Deakin, M A. Lond and 

Oxon , H«vl Master of Stourbridge Grtunmar School Books I -IT* 

21 . 6(1. BookB I.-ll U. 


Hydroatatios, an Elementary Text-Book of. By 

WILLIAM BRIGGS, MA,lLH,FCS,FRAS,andG H 
BRYAN, Sc D . I R S Second Kdihon 3s Key. 3b. net 


Kaenetism and Electricity, Text-Book of By R. 

W STEWART, us. Third LdtUon Ss 61. 

Mechanics, an Elementary Text-Book of By 

WILLIAM BRIGGS, M A , I I. B , F C S , F R A S , and G H 
BRYAN,ScD. M A, F RS second hdiUon 38.61. 

Science, General Elementary. Edited by William 

BRIGGS, MA, FCS. F RAS (Specially designed to cover the 
MatricuUtiwi SylliibuH ) Ss 6d 


Sound, an Elementary Text-Book of. By John Don, 


Trigonometry, the Tutorial By William Brioos, 

M A , LL B . F R A S., and G H BRYAN, Sc D , M A , F R s 

38 ei. 

Zoology, Text-Book of. By H G Wells, B.Sc 

I»nd , F Z S , F C P , enlarged and rcvined by V M DAVIES, 
B Sc Lond 6b 61 


Xlbe ©rganiseb Science Series. 

BOOKS ADAPTED TO THE REQ UIREMENTS OF THE SC IENCE AND ART DEPARTMENT. 

FOR THE ELEMENTARY STAGE 2s, each Vol 

By F. 


PIEST STAGE MECHANICS OF FLUIDS. By G 

H BRYAN, ScD, F.RS, and F ROSENBERG, 
M A, B Sc 

FIRST STAGE SOUND, HEAT, AND LIGHT. 

By JOHN DON, M A., B Sc 


FIRST STAGE MAGNETISM AND ELEC- 
TRICITY. B> R H JUDE, M A (Cantab.), D Sc 
(Lond ) 

FIRST STAGE INORGANIC CHEMISTRY 

(THEORETICAL) By G H. BAILEY, D Sc (Lond.), 
PhD (Ileidelberg) Edited by Wll I iaM Baions, M A, 

FIRST STAGE PHYSIOGRAPHY. By A. M. 

DAVIES, A R C S , B Sc , F G S. 

I 6d 


PRACTICAL ORGANIC CHEMISTRY, By Georgf George, F.C S. 

FOR THE ADVANCED STAGE 3». 6d. each Vol 

ADVANCED MECHANICS Vol I , DYNAMICS I ADVANCED HEAT. By R. Wallace Stewart, 
By WILLIAM BRIGGS. M A , F.C S., F R.A S , and D.Sc. Ixjnd. 

G H. BRYAN, Sc.D , M A, F R S j g^pQjjjj MATHEMATICS (being the addi- 

ADVANCED MECHANICS. Vol II , STATICS i tional Algebra and Euclid, with the Trigonometry requited 
By WILLIAM BRIGGS, M.A , FCS, !■ R.A S , and for the Second Stage). Edited by WILLIAM BRIGGS 
G. H BRYAN, Sc.D., M.A , F.R.S I MA.FCS.FRAS. 


COMPLETE CA TALOGUE of over 450 Books sptaally adapted for London University and other Examinations 
LONDON W.’b. CLIVE, 13 BOOKSELLERS ROW, STRAND, W.C. 
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PROAX 'WAX.TSR fllOOT.T’0 XMXmT. 

OONTKMPORARY 80 IBN 0 B SBRIBS. Edited by^ HAVELOCK ELLIS 

CfoiK/i Seo, OMk, prio* 9 f. M. Som* Volumtt e«. 

NEW VOLUME READY SHORTLY. 

' ' ' utrMlons Mid Dlsgrams. 

. , l.rtA.H.HAKI 1JU.LKSPIE 

/» prtparaHoH Crown Bvo, Cloth, price 6 t 

DEGENERACY • Its C»uses, Signs and Results. By Prof. Eugene S. TalBDt, M D., Chicago With numerous Illustrations. 
PREVIOUS VOLUMEA 
Evolution of Mapplafe. 

■ TiolP Prodi 


Th* Evolution of Sox. ii bd 
Blootrlolty In Modern Life. 3* Sif 
The Origin of the Aryans. 3» 6d 
Physloamomy and Expression. 3' t 
Evolution and Disease u (yi 
The Village Community. 31 td 
The Criminal. 3» w 
Sanity and Insanity. 31 6d 

The Selenoe of Fairy Tales. 31 6d 
Primitive Polk, it bd 

LONDON 


Jts.^ W 

Thelian'of benlus."3l'«rf 
The Grammar of Soienoe. 3< 6d 
Propels Its Origin and Development. 


Public 

Modem Meteorology. 

The Germ-Plasm. L 
I The Industries of Animals. 

WALTER SCOTT, LTD PATERNOSTER SQUARE 


I Hsus and Woman. «r 
Modern Capitalism, v 6d 
Thought-Transferenoo. v (d 
MmparaUYe Pvohriogy. 6r 
I The Origins of Invention, v ta 
, The Gpor^ of the Brain, u 
’ Evolution In Art. 

Halluolnatlons and Illusions, b 
I Psyehology of'the Emotions, tv 
Jhe New P^ohotogy. 6t 


OKIENT COMPANY’S PLEASURE CRUISE. 

By their Steamship LUSITANIA (391a tons register), 

Toih« MEUITEKRANEAN Mid the BLACK SEA. 

Uaving LONDON aolh bepicmbei. 

And vi.itingTANGIEB,VlLLkFKANCHE(lor Nice, Ac), PALERMO. 
CONSTANTINOPLE, SEBASTOPOL, DALAKLAVA, YALTA (for 
Livadia), HATOUM (for T iflii.), PIR.EUS (for Athon.), CANEA (Crete), 
MALTA, ALGIERS, GIBRALTAR, 

Arnving at PLYMOUTH 7th NovemUr, and LONDON 8th November 
PaaMngen leaving London on .gth September, and travelling overland, 
can ovetialte the steamer at Villefranche 

String Bend, Eleclnc Light, High class Caisin* 

M.n.e... / f C.REEN and CO \ Head 0 «caa, 

Managers | ANDERSON, ANDERSON, and CO / Fenchnreh Avenue 
" ^ ^ ' 


EC . 01 


id Branch OITice, 16 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 

Volvox, ^irogyra, Diatomi, AnKebm, Arc«IJa, Actiooaph«rium» 

Voriicella, Sienior, Hydra, FloACulana, StaphajioceroB, M«Iicerca, and many 
oth«r Specimen* of Pond Life Pnee xs per lube, Pott Bre« Helu 
pomatU, Aitacui.Amphioxun, Rana, Anodon. &c , fur DisKCdon purpoaea 

THOMAS BOLTON, 

JS BALSALI. HEATH ROAD, BIRMINGHAM, 

MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 
The following animals can always be supplied, either living 
or preserved by the best methods — 

Sycon , Clava, Obelia, Sartularia . Actinia, Tenlla, Caryophyllla. AIct 
onlum , Hormlph«a(pteserv«d) , Uptoplana , Uneus, Amphiporus , Nerela. 
Aphrociite, Arenicola, Lanica, Terebella, Lepas, Baiwus, Oammarus, 
Ligia Mysis, Nebalia, Caremus . Paiella, Bucemum, Eledone, Peettua, 
Bunla, CrUta, Pedicellina ; Holothuria, Atteriaa, Echinoa , Aacldiag Smlpa 
(preserved), Scylllum, Raim &&. &c 

For prices and more deuiled lists apply <0 

Biological Labmatory, Plymouth THE DIRECTOR 


TRILOBITES 

From the Upper Silurian of Dudley. 

Phacops caudatus, i» W to 151 I Phacops Downmguc, xt 6 d Xou 
Acidospis coronaia, tt to 41 Enermurus variolatia, ir 6 d ti 

Calymene Blumenbacbn, ,» 6 J 10 s 

A few Upper Silurian Cnnoids, Corals, and' ^acbiopods. 
COLLECTIONS : 

Catalogues Post Free. 


THOMAS D. RUSSELL. Mineralogist, 

78 NEWGATE STREET, LONDON, E.O. 


ALBERT EDWARD JAMRACH 

(Lato CHARLES JAMRACH), 

NATURALIST, 

180 ST. GEORGE STREET EAST. 

Implementa of Savaga Warfare, Idols, Sacred Matlu, Perurian Potuiy, 


MINERALS 

‘^Tha Complete Mineral Catalogue,” i& 
Composition, and form of all Icuown Mini 
Tables Post paid, paper, is , cluib, a/ , < 

DR. A. E. FOOTE, 

1317 ARCH STRUT, PHIUDELPHIA, PA, U S A 


FOR EDUCATIONAL 
AND 

SCIENTIFIC PURPOSES. 
All Price Lula Free, 
llluatratlonat M 


FOOTE 


MIN ERALO GY. 

Mr HENSON haa now some fine Crystals of Haddon Tourmalines, 
shaded Green and Red, beautifully Crysiallised Orpiment, Native Sulphur, 
Rutile in Quarts Dioplose, Red and Yellow Wulfenitea, also Sipylitt , 
Rowlandite, and 1 horfte 

ROCK CRYSTAL BALLS BLOWPIPE CASES AND 
APPARATUS 

CotUctsoHS fo r Pr ospectors Lessons given 

SAMUEL HENSON, 97 REGENfSTREET. LONDON. W. 

ESTABLISHED 1840 


PHTBIOORAPHY and OBOLOGY. 

GOLLEGTIONS & MIGROSGOPIG SLIDES 

A* advised by Science and Art Directory, arranged by 

JAMES R. GREGORY <& CO., 

Mlnamioglsta, dco , 

To Science and Art Department, British, Indian and Colonial 
Museums, &c 

NOVBLTms and BA|^^OBMS and PRBOIOUS 

Hotk SfecxmtHt and Mictottoptc StxUont of Roxkt and A^iaerait 

NEW AND VALUABLE Mm ERAL 'SPECIMENS CONSTANTLY 
ARRIVING 

stoni <t Otnm ; 1 Kalao Plaoa, KBN81NOTOH, W 

New CA TALOCUgg A NP I IST. FeEE 


ESTABLISHED 1861 

BIRKBECK BANK 

30 Southampton Buildings, ( 3 iancery Lane, London, 

INVESTED FUNDS 

£ 10 , 000 , 000 . 

The BIRKBECK ALMANACK, with full paruculara, post ftrae 

FRANCIS RAVENSCROFT, MaaMftr. 


HOLLOWAY'S OINTMENT 

CURES 

Gout, Rheumatism, Lumbago, Sciatica, Cuts, 
Bruises, Sprains, jse. 

INVALUABLE FOR ALL SKIN DISEASES. 

Holloway’s Ointment and Pills may be obtained of 
all Medicine Yenden. 
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^MACMILLA^ ^ CO.'S BOOKS 

FOR 

STUDENTS OF ANATOMY, PHYSIOLOGY, AND EMBRYOLOGY. 


TEXT-BOOK OF PATHOLOGICAL 

ANATOMY AND PATIIOGKNKSIS By Prof ERNST 
ZIEGLER, of TUbinijen Translated and Edited for 
English Students by Donald Macai i'.tbr, M A , M D , 

B Sc , F.R.C P With Illustrations Part I — General 
Second Edition. I2s 6 d Part II — Special Sections I.- 
VIII Third Edition ijs net Sections IX -XV ijs 
net 

A TEXT-BOOK of COMPARATIVE 

ANATOMY. By Dr. Arnoi d I.ANC., Professor of Zoo 
logy in the University of Ztlrich With Preface to the 
English Translation b) Dr Ernsi Haeckel Translated 
by Henry M Bernard, MA Cantab , and Matilda 
Bernard Vols I and II (completing the Invertebrates) 
8vo lyr net each. 

LESSONS in ELEMENTARY AN- 

ATOMV By ST. GEORGE MIVART, K R.S , Author 
of “ The Genesis of Species ’’ Fcap 8vo 61 M 

ELEMENTS of the COMPARATIVE 

ANATOMY OF VERTEBRATES Adapted from the 
German of Ur ROBERT WIEDERSHEIM, Professor of 
Anatom), and Director of the Institute of Human and 
Comparative Anatomy in the University of Freiburg, in 
Baden By Prof W N. PARKER Second Edition 
lai 6 J net 

The STRUCTURE of MAN. An IN- 
DEX to his PAST 111 ST 0 R\ B) ROBERT WIED- 
ERSIIEIM Translated by II and M Bernard 
The Translation, Edited and Annotated, and a Preface 
written by G B IIowEv, h R S , Professor of Zoology, 
Royal College of Science, London With 105 figures in 
the Text 8vo Sr net 

A COURSE of INSTRUCTION in 

ZOOTOMY Vertebrata By T JEFFERY PARKFR, 

F R S., Profeasor of Biology in the University of Otago, 
New Zealand With Illustrations, Crown 8vo. 8j 6 d 

An ATLAS of PRACTICAL ELE- 

MENTAR\ BIOLOtiY By G B HOWES With a 
Preface by the Right Hon T H HUXLEY, F.R S us 

ELEMENTARY BIOLOGY. ByT.H 

HUXLEY, F R S., and H N MARTIN, FRS New 
Edition Revised and extended by G B Howes and 
D H Scott lor 6 ./ 

LESSONS IN ELEMENTARY 

BIOLOGY. By Prof T JEFFERY PARKER, B Sr , 
FRS Illustrated Third EhJition, revised lor. 61/ 1 

MACMILLAN AND CO 


TEXT-BOOK of PHYSIOLOGY By 

Prof MICHAEL FOSTER, M D , F R..S With II- 
lustrations Fifth Edition, largely revised In Four Parts. 
Part I. Blfvid — The Ti5sue.s of Movement, the Vascular 
Mechanism lor td Part H The Tissues of Chemical 
Action, with their Respective Mechanisms— Nutntion. 
lOir 6 d Part III The Central Nervous System lor 6 d. 
Part IV The Senses and some Special Muscular Mechan- 
isms The Tissues and Mechanisms of Reproduction. 
ioj 6 d Appendix By A S Lea Js 6 d 


LESSONS IN ELEMENTARY phy- 
siology By THOS H HUXI FY, FRS Ulus- 
trated New Edition, revised 41 6 d Questions, ir. 6 d. 


PHYSIOLOGY. By Michael Foster, 

MD,FkS With Illustrations Pott 8vo. ir 

[ScieiHC Prtmers, 


PHYSIOLOGY for BEGINNERS. By 

M fOSTFR, M D , f R S , Professor of Physiology in 
the University of Cambridge, and LEWIS E SHORE, 
M A , M D , Fellow of St John’s College, Cambridge, 
and Senior Demonstrator of Physiology in the University of 
Cambridge Globe 8\o 2i (sd 


A TEXT-BOOK of the PHYSIO- 

LOGICAL CHEMISTRY Of THE ANIMAL BODY, 
including an Account of the Chemical Changes occurring 
in Disease By ARTHUR t.AMt.EE, M D , F R.S. In 
Two Vols Vol I , iSt Vol II , i8j. 

PRACTICAL PHYSIOLOGY AND 

HISTOLOG\ AN ELEMENTARY COURSE By 
Prof M POSTER, f RS.andJ N LANGLE\,FR.S 
^s td 

ELECTRO-PHYSIOLOGY. By Prof. 

W BIEDERM.VNN Translated by F A WELBY. 
Vols I and II , lyr. net each 


COMPARATIVE EMBRYOLOGY: 

A TREATISE ON ByF. M BALFOUR, M , f R.S. 
Illustrated In Two Vols. Vol I , 181 Vol II , 2IJ. 


The ELEMENTS of EMBRYOLOGY. 

B) Prof M POSTER, Ml). FRS., and the lat'e 
PR.\NCIS M BALFOUR, FRS. Second Edition, 
revised Edited by Adam Skik.wicn, M A , and Waltck 
I lEArB. lor fsd 


LESSONS in ELEMENTARY AN- 

ATOM\. By ST oEORGl MIVAKT, P R S With 
400 Illustrations 6 s 6 d 


A TEXT-BOOK of ZOOLOGY. By 

I Prof T JEFFERY PARKER, B Sc , F R S , and Prof. 
1 W A HASWELL In Two Vols 361 net. 

, LIMITED, LONDON 
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IMPORTANT SCIENTIFIC WORKS 

FO R SAL E. 

ANNALES DE CHIMIE ET DE PHYSIQUE. A Com- 

pieU Set, coniikting of l*int, Second, Third, Fourth, end Fifth Seriei 
to Vol. ^ with Indicof, ftc ^09 voU., 874 in 9>4, half calf, and 35 
votf uDDound (wanting number for January 1883). i79o>-i883 1(75. 

PHILOSOPHICAL MAGAZINE. Firtt Series, Volt, i to 

;S Second uid Third Sulet compute Fourth Seiiee, VoU 11041 
134 volumee In old half calf, the rent unbound i79&-iB7t 
Down to Fourth Seriea, Vol iB, the volumee htve the sUimp of tn Inetl 
lotion now diuolved. A few voltimei of the Firit Series ere suined. and 
five plates ore wanttiig in the First Series All portraits, die , are con- 
tained in this copy, which is marked at a very moderate price because of 

ARCHIV FUR DIE GESAMMTE PHYSIOLOGIE OES 

MENSCHENUNDDERTHILRK Htig v E F W.PFLOGER 
8vn Bdn 3-13 cloth, 13 and 14 half morocco, 16, 17, 33-37 nod Index 
to Bdn 1-30 in Nos In all 39 vols nnd Index 1870-83 ,£13133 

JOURNAL OF PHYSIOLOGY Edited by Prof Michaei. 
FOSTER Vols I-XX 3 r»78-Aujust, 1896(1 -XI half morocco, 
real In Nos ) Nuraerovia plates, &c , / 14 143. 

Complete set in fine condition, with the scarce supplements, &c We 
have.also several duplicate volumes and numbers. 

BRONN, H. Q. Die KlasBcn und Otdituiigen des Thiet- 


ha In Wort , 

3 half calf IV U 18-47, \ 
■ ■ 1-46 , VI Abt I, I f I- 
• 1-49, Abt j, .L 


Abt 4 

2ia 13 


I, cohipUte. 


3, L( 1-69, 


BALFOUR, FRANCIS MAITLAND. Work* Me- 
morial Edition, edited by M FOSTER and A SEDGWICK 4 voU. 
Royal 8vo. .883 ^ 33 

BALFOUR, FRANCIS MAITLAND Studies from the 

Morphulogical Laltumwry in the Untveruty of Cambridge Plates 3 
parts Bvo 1880-83 133 

^ Papers by I M Balfour, Adam Sedgwick, W N Parker, S J Hickson, 

LANKESTER, E RAY. Zoological Articles contributed to 

the ^Encyclopmdia Brttainucu " 410, cloth 1891 Out of print 

ROYAL SOCIETY PHILOSOPHICAL TRANS- 

ACTIONS, at Urge, 1764, r;66, 1768 to 1891 133 vols , and Indices 

to vols t to no, 3 vols The Transactions, 1665-1800, altndged by 
Hv'f'roN, SllAW, and PFAKaON, iSvoLs In all 143 vols 410 Bound 
39 vuls. in calf, 33 in half calf, 40 half parchment, 11 half roan, 40 cloth 
as puhli^ed All in jmu^d condiliun £S^ 

The earlier years ore represented by the iSrulumes of Transactions abridged 

ROYAL SOCIETY PROCEEDINGS. VoU. 1-50 1800 - 

93 8vo, uniformly bound 111 cloth Very good copy £13131 

ANNALI Dl SCIENZE MATEMATICHE E FISICHE. 

8 vols Roy 8vo, half liound 1850-7 (a) Annali dl maieroaticnpura 

cd applicain 7 vols. 410, cloth 1858-63 (a) Annali di niatcmatico, 

Sene 1 1, Vols i to 10 aiu, cloth 1867-83 In all 35 vols £33101 
A good copy of Tortolini s “ Annals," from us commencement to 1883 

CAMBRIDGE PHILOSOPHICAL SOCIETY. TRANS- 

ACTIONS Coraplem fr™ 'o >«. '’"t > (^1 'esuod) VoU. ■ to 

CAMBRIDGE PHILOSOPHICAL*'sOCIETY^’^ PRO- 

CEEDINGS Vols T to 9. Part 7 (all issued) .843-98 Zs 4» 

EDINBURGH PHILOSOPHICAL JOURNAL Con- 
ducted by DAVID BREWSTER and JAMESON The Series 
Cumplele in 38 parts, as issued, forming 14 vuU 1810-36 Also The 
Edinburgh New Philosophical Journal, Volt i, 3, 3, put i, and 4, m 
parts, 1836-38 j£3 33 

INDIA Account of the Operations of the Great 

Ttigonometncal Survey of India, prepared under the directions of 
Lieui General G T WackEa, Colonel C T Haig, and Lieui - 


CATALOSUES RECENTLY ISSUED. 

271. Work* on Economics and Statistics , Moral, 

ScLial, and Political Science, &c , including purchases from the library of 
ihe laic C Pelham Villiers, Esq , M P 

270 Books on the Mathematics, Pure and Applied, 

including purchases from the libranes of E J Stone, Esq , Radcliffe 
Observer, and the Rev Alex Freeman Supplementary to Catalogues 

260. Books In General Literature. 

268 New and Second-hand Books, including 

Sc cniific Books from the library of the late Piof H Newell Martin 

267. Important Books In Classics, Mathemfttlcs, 

and Science, offered for tlie first lime at reduced puces 

MACMILLAN fe BOWES, Cambridge. 


J. & A. CHURCHILL, 

PUBLISHERS. 

In Two Vols., wub nearly noo Hluatraticnu. 

A MANUAL of BOTANY. By J. Reynolds 

GREEN, Sc D . F R S , ProfeMor of Botany to tba PbannaceudcaJ 
Society , Examiner m Boiaoy to the Univeraity of London and the 
Victoria University 

Vol. I MORPHOLOGY AND ANATOMY Second EdUlon. n 6d 
VoLII CLASSIFICATION AND PHYSIOLOGY 103 

A MANUAL OF CHEMISTRY. Theo- 

reiical and Practical By WILLIAM A TILDKN, D Sc., F R S , 
Profewor of Chemistry in the Royal College of Science. London ^ 
Examiner in Chemistry to the Department of Science and Art With 
a Plates and 143 Woodcuts, Crown 8vo, lor 

BLOXAM’S CHEMISTRY, INORGANIC 

AND ORGANIC, with Experiments Re-smlten and Rmuaed by 
JOHN MILLAR THOMSON, F R S , Professor of Chemistry, 
fang a College, London, and ARTHUR G BLOXAM, Head of the 
Chemistry Deportment, The Goldsmiths' Institute, New Cross, London. 
Eighth Edition, with sBi Engravings, Bvo, iSt U 

BLOXAM’S LABORATORY TEACH- 

■ In Pmcltcal Chemistry Edited by 
try Department, The 
, with 80 Woodcuts, 

Crown 8vo, 6d 

VALENTIN'S PRACTICAL CHEM- 
ISTRY. (QUALITATIVE \ND QUANTITATIVE ANALYSIS 
F,diie<l by I)r W :R HODGKINSON, F R S E , Ftofesiior of Chem, 
istry and Ph>>tiC9 in the Ko) al Military Academy and Artillery College, 
Woolwich Ninth EkiiUon, 8vo, 9/ [ The Tables separately, ar 1 


Prof FRANK CLOWES and Prof J B COLEMAN’S 

ILLUSTRATED CHEMICAL HANDBOOKS 

For Colleges, Organised Selence Sclioole, and Schools generally. 

PRACTICAL CHBMISTRY and QUALITATIVE ANALYSIS, Sixth 
aS^^Y QUALITATIYB 

ELBlIEmRY (^ANTITATIVB ANALYSIS. 4< M 

ELEMENTS of HUMAN PHYSIOLOGY. 

By E H STARLING, M D (Lond ), Joint Uclurer on Physiology 
at Hospital Ihird Edition, with 140 llluaUallonB, Crown Bvo, 

A MANUAL OF DENTAL ANATOMY. 

HUMAN AND COMPARATIVE By CHARLES S TOMES 
M A , F R b Fifth Ediiion, with 363 Illustration., Crown Svo, 143 

DIET AND FOOD CONSIDERED IN 

RELATION to STRhNGTH and POWER of ENDURANCE, 
TRAINING and ATHl ETICS By ALEXANDER HAIG, M A., 
M D . F R C P . Author of " Uric Acid a, 3 Factor m the Causation 
of Disease ’ Crown Svo, ar 

ILLUSTRATED AMBULANCE LEC- 

TUREb (to which IS added a Nursing leclure),." ac. ordance with the 

“ — . ‘•the St Johns Ambulance Associaiion By JOHN M 

.. T-. . n L no Fourth Edition, with 60 En- 

PRACTICAL AMBULANCE TABLETS, 


tt> SYDNKY PARTRIDGb, M I 
St JobtiM Ambulance Auoclatiun 






HEW EDITIONS OF DR. PYE CHAVASSfS WORKS. 

Pnee zr. 6d eftch. 

ADVICE to a MOTHER on the MANAGE- 
MENT OF HER CHILDREN By GEORGE CARPENTER, 
M D , Physician to the Evelina Hospital for Sick Children, London , 
Editor of Pitiiaimi, a Journal devoted to the Dueaaea of Children 

ADVICE to a WIFE on the MANAGE- 
MENT OF HER OWN HEALTH By FANCOURT BARNES, 
M D , (kmaultlng Physician to the Britiih Lying in Hospital, London , 
Senior Physician to the Royal Maternity Charity 

Ixindon J & A. CHURCHILL, 7 Gkbat Marlborough St. 
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SOCIETY FOR PROMOTING CHRISTIAN KNOWLEDGE. 


BRITISH BIRDS. Beautifully Illustrated 

in Colonrt. By R. BOWDLER SHARPE, LL.D , FLS Crown 
4to, xos td [/» tk* pttu 

BIRDS, A Chapter on.— RARE BRITISH 

VISITORS. By R BOWDLER SHARPE, LL.D , FLS, &c 
(Zoological DapartmenCy Bnttsh Miueum) With s6 beautifully 
Colou^ Platca. Crown 6vo, cloth boardu, y* 6d 
The book u teeming with interesting facts, and should be added to every 
bird'lover's library, as on inexpensive but thoroughly reliable work ' — 
/Cntnvitdie 

MATTER, ETHER AND MOTION. The 

Factors and RoUtiotu of f Jyiicol Science Hy I'rofcuor A. E 
DOLBEAR, A B , A.M. V <L,Ph U With Dugranu Crown Svo, 
5 * l/n 

THIRD EDITIO/ REVISED AND ENLARGED 

THE DAWN O' CIVILIZATION (EGYPT 

andCHALDAA). ' y Prof MASPERO Edited by the Rev Prof 
SAYCE Tranilatt, fiy M L. McCLURE With Map and over 4J0 
Illustrations, including 3 Coloured Plates Demy ^to (approximatuly) 


THE STRUGGLE OF THE NATIONS: 

EGYPT, SYRIA, and ASSYRIA By Prof MASPERO Edited 
by the Rev Prof SAVCK Translated by M L McCLURE With 
Maps, 3 Coloured Plates, and over 400 Illustrations Demy 4I0 
(■p^oaimutely). Cloth, bevelled boards, as« , half morocco (Umnd 
by Riviere), sot 

" The translation by M L McClure is in both coses excellent Prof 
Maspero's presentation of the new learning i> at once eminently popular 

" The author has throuehout attempted to reproduce for us the daily life 


THE ROMANCE OF SCIENCE. 

The MACHINERY of the UNIVERSE. 

Mechanical Conceptions of Phssical Phenomena By A E 
DOLBEAR, AB, AM, ME, PhD, Profe«r of Physics and 
Astronomy, TuR's College, Mass Small post tvo, with several 
Diograma Cloth boards, et 

THE SPLASH OF A DROP. By Prof. 

WORTHINGTON With numerous Diagrams Post Svo, cloth 
boards, it it/ 

OUR SECRET FRIENDS AND FOES. 

By PERCY FARADAY FKANKLANI), Ph D B Sc (London^. 
FRS Third Edition, Revised and Enlarged Post Svo, ciotb 

which evwy Clergyman, every Magistrate, eveiy Ouardiaa 
^ tl^ Poor, every Gosernor of a bchool, ought to possess and m.-iiter — 

COLOUR. By Captain Abney, F.R.S. 
COAl!“”“ By “‘"prof."' R.'°' Meldola. With 
Di"^'aSEs“"” of "plants By Prof. 

MARSHALI WARD With numerous Illustrations Post Svo, cloth, 
boards, 7t 

TIME and TIDE : a Romance of the Moon. 

Third Edliion, Revised By Sir ROBERT S BAT I , LI I) , b R S . 
at ^ srsnomero re an us ra os vo, c o 

THE STORY of a TINDER-BOX. By the 

late CHARI hS MEYMOTT IID^MBMS, FCS With 

THE BI r“tH and°G RO WTH of WO RLDS. 

A Uctureby Prof GRb EV. ht A , b R S Po.t Svo, cloth boards, it 

SOAP BUBBLES and the FORCES which 


HISTORICAL CHURCH ATLAS. Illus- 
trating the History of Eastern and Western Christendom until the 
Reformation, and that of the Anglican Communion until the present 


This Allas u intended to indicate some of the stages of tb 
pansion, and at the same time to show briefly the mteri 
ecclesiastical and secular history The information given or 


records will find abundant materials in it for their assisinnce Cutxrdian 
“ A Ip'eat deal of labour aud sound •gcbolarship has gone to the making ol 

ANCIENT HISTORY from the MONU- 

M ENTb -ASSYRIA, from the Earliest Times to the Fall of Nineveh 
By the late GEORGE SMITH, of the British Museimi, New and 
KeviKd Edition by ihc Rev Prof A H SAYCE Fcap 8vo, cloth 

ANCIENT HISTORY from the MONU- 

MENTS -The HISTORY of BABYLON! A Bytheintc GEORC.E 
SMITH Edited and brought up to date by the Rev Prof A H 
SAYCE bcap Bvo, cloth boards, ar 

PATRIARCHAL PALESTINE. By the 

Rev Prof A H SAVCK, Prnfess^.r of AsH>rioIogy, Oxford Crown 
Svo, with Map, buckram b<xird*n 

(This book IS the First to apply thcTcl el Amarna Tableii,boih published 
an^unpublished, towards elucidating the condhion^ Syria a^ this pori^ 

UftU bearing on Palestine J 

THE “HIGHER CRITICISM” and the 

VERDICT of the MONUMENTS By the Rev Prof A H SAYCE, 
Queens College, Oxford Fifth Edition. Demy 8vo, buckram, 
bevelled boards, 6d 

** A really valuable and important work, perhaps the best which Prof 
Sayce has yet wnilen "-^AcaA4my 


numerous thagrams Pont 8 vo, cloth boards, 34 tti 

SPINNING TOPS. The Operatives’ Lee- 

ture of the Britwh Awwcialion Meeting at Uedi, Septemlier 1890 By 
* Prof^J PK.RI^, M E, ^bc., bRb With numerou. DiagraniB 

THE "making* of FLOWERS. By the 

Rev ftof GEORGE^ Hb NS LOW, M^A , ^ 

THE DAWN OF EUROPEAN 
LITERATURE. 

THE GREEK EPIC. By Prof G C W 

WARR, M a With Map 1 cip Svo, cloth board., 1/ I ibrary 
Kdtiion furbchiMl Priites, A.C , Crown Svo, cn hand matlo paper, toped^ 
gill, buckruin boards, sr , calf, 7.1 Otf 

FRENCH LITERATURE By the late 

(.USTAVh MASSON. BA, A.si.lant Master and Librari.m ol 
Harrow School bcap Svo, cloth board., ei On’ 

ANGLO-SAXON LITERATURE By the 

Kev Piof EARLE Fcap Svo, dolli board., vi 6rf 

SLAVONIC LITERATURE By W R 

MORE II L. M A Fcap tvo, cl. ih board., u od 
SlavIni\eYitt.raTil«‘''-s’'v/?wM^^^ introduction lo a .y.lemaiic .tudy ol 

STAR ATLAS. Gives all the Stars from 

I to 6 5 Magnitude lietween the North Pole and u* South Dedinalion, 
and all Nebula: and Star Cluster, which are visible in telescope, of 

Kcsin) by'The^Rev E ''mcCLu'rK?m''a Imp 4'io%ithT8 Charts 
and 80 pages Illustrative Letterpress Cloth boards. 71 6d 

EVENINGS at the MICROSCOPE; or, 

Researches among the Minuter Organs and borms of Animal Life 
Hy the Hte P A GObSE, FRS A New Edition. Revtwd by 
A JEFFREY BELL, M A , Secretary RMS, Professor of Com- 
tiarative Anatomy and doology in King . College, Xaindon Profusely- 
Illustrated Crown Svo Cloth board., sr 


LONDON. NORTHUMBERLAND AVENUE, W C , 43 QUEEN VICTORIA STREET, E.C 
BRIGHTON . 129 NORTH STREET 
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MACMILLAN & CO.’S BOOKS 

FOK 

STUDENTS OF CHEMISTRY. 

AN INTRODUCTION to the STUDY I A DICTIONARY OF CHEMICAL 


OF CHEMISTRY. By Prof. W. II PERKIN, Jr , 

Ph D , F R S , and SEVAN LEAN, D Sc., B.A (Lond.). 
Globe 8vo, aj bd 

INORGANIC CHEMISTRY for BE- 

GINNERS. By Sir HENRY E ROSCOE, F R.S. 
Assisted by Josrph Lunt, B Sc Globe 8vo, 2r bd 

LESSONS in ELEMENTARY CHE- 

MISTRY, INORGANIC and ORGANIC. By Sir 
H E ROSCOE, F.R S Sixth Edition, thoroughly 
revised. Fcap 8vo, 4J bd. 

A TREATISE on CHEMISTRY. By 

Sir II E ROSCOE, F.R.S., and the late C SCHOR- 
LEMMER, F R.S New Edition Completely revised 
by Sir H. E. RostoK, auisted by Dr*. H G CoLMAN and 
A Harden Vol I The Non-Mctallic Elements. 8vo. 
air Vol. II The Metals, 311 bd \'ol. Ill Organic 
Chemistry. Parts I., H., IV., and VI , 211 each Pails 
III and V , i8j. each 

CHEMICAL THEORY FOR BE- 

GINNERS By LEONARD DOBBIN, Ph D , and 
JAMES WALKER, Ph D., D.Sc Fcap 810, 21 bd 

AN ELEMENTARY TEXT-BOOK 

OF CHEMISTRY By Prof W G MIXTER .Second 
Edition Crown 8vo, yj bd 

PRACTICAL INORGANIC CHE- 

MISTRY By O S TURPIN, M a., (.lobe 8vo, ar. W 

LESSONS IN ORGANIC CHEMIS- 

TRY Part I , Elementary By G S TURPIN, M A., 

The rise ' and DEVELOPMENT of 

ORGANIC CHEMISTRY By CARL SCHOR- 
LEMMER, LL U , F R S Revised Edition Edited by 
A Smiihells, B Sc Crown 8vo, 51. net 

INORGANIC CHEMISTRY. By Prof. 

I REMSFN Crown 8vo, 6 j bd 

ORGANIC CHEMISTRY. By Prof. 

I RFMSEN Crown 8vo,6r bd 

The ELEMENTS of CHEMISTRY. 

By Prof I REMSEN. New Edition Fcap 8vo, 2J bd. 

A JUNIOR COURSE of PRACTICAL 

CHEMISTRY By FRANCIS fONES.F RS E., F C S 
With a Preface ly. Sir II E Roscoe, K R S Eighth 
Edition Globe 8vo, 2 j 6d 

THE OWENS COLLEGE COURSE 

OI PRACTICAL ORGANIC CHEMISTRY. B> J 
B COHEN, Ph D. Fcap. 8vo, 2/ bd 

EXPERIMENTAL PROOFS of CHE- 

MICAL THEORY for BEGINNERS By WILLIAM 
RAMSAY, Ph D , F R S Second Edition. PottSvo, ar bd. 

THE GASES of the ATMOSPHERE. 

By WILLIAM RAMSAY, F R S Extra Crown Svo, 

the"' ELEMENTS OF ELECTRO- 

CHEMISTRV By Professor .M \\ LE BLANC Trans- 
lated by W R WHITNEY (.loljeSvo, 6r 

THE PRACTICAL METHODS OF 

ORGANIC CHEMISTRY By LUDWIG GATTER- 
MANN, Ph D Authorised Translation by W B Shobek, 

Ph D Globe Svo, Sr. bd. 

MACMILLAN AND CO. 


SOLUBILITIES, INORGANIC. By A. M. COMEY, 
Ph.D. Demy Svo, ijr. net. 

ANALYTICAL CHEMISTRY. By 

A. MENSCHUTKIN. Translated from the third German 
Edition, under the supervision of the Author, by JAMES 
LOCKE Medium Svo, 17/ net. 

ESSAYS in HISTORICAL CHEMIS- 

TRY ByT. E THORPE, F R.S. Crown Svo, Sr 6 d net. 

THEORETICAL CHEMISTRY from 

the STANDPOINT OF AVOGADRO’S RULE AND 
THERMO-DYNAMICS By Prof NERNST. Trans- 
lated by Prof. CHARLES SKEELE PALMER, of the 
University of Colorado. Svo, ijs. net 

OUTLINES Of GENERAL CHE- 

MISTRY By Prof WILHELM OSTWALD Trans- 
lated by J WALKER, D.Sc , Ph D. Svo, lor net 

The SCIENTIFIC FOUNDATIONS 

OF ANALYTICAL CHEMISTRY TREATED IN 
AN ELEMENTARY MANNER By WILHFLM 
OSTWALD, Ph D Translated by GEORGE 
MacGOWAN, Ph D Crown Svo, Sr net. 

MANUAL of PHYSICO-CHEMICAL 

MEASUREMENTS By Prof W OSTWALD Trans- 
lated by JAMES WALKER, D.Sc , Ph D. Illustrated 

TIIE CHEMISTRY OF THE SUN. 

By Sit N LOCKYER, F R S Svo, 141. 

A TEXT-BOOK of INORGANIC 

CHEMISTRY By Prof. IRA REMSEN Svo, i6r. 

A LABORATORY MANUAL OF 

OR(.ANIC CHEMISTRY aCompendiuro of Uboratory 
Methods for the use of Chemists, Physicians, and Pharma- 
cists By Dr LAbSAR-COHN Translated from the 
second German Edition by A. SMITH, B Sc , Ph D 
Crown Svo, Sr bd 

A MANUAL OF MICROCHEMI- 

CAL ANALYSIS By Prof II BEHRENS With an 
Introductory Chapter by Prof J W. Judd, F.R S 6r. 

CHEMICAL ARITHMETIC. With 

1200 Problems By S LUPTON, M A. 2nd Edition, 
reviseil F'cap Svo, 4r, bd 

NOTES on OBSERVATIONS. Being 

an Outline of the Methods used for Determining the Mean- 
ing and Y'alue of Quantitative Observations and Experi- 
ments in Physics and Chemistry, and for reducing the 
results obtained By SY DNEY LUPTON, M A Crown 
Svo, 3r bd 

The ELEMENTS of THERMAL 

CHEMISTRY. By M M PATTISON MUIR, M A., 
F R.S E , assisted by D M. Wilson. With a Plate. Svo, 
t2r bd. 

CHEMICAL ANALYSIS OF OILS, 

FATS, WA.KES, AND OF THE COMMERCIAL 
PRODUCTS DERIVED THEREFROM Founds d on 
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A LABORATORY COURSE in 
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Part I URST YEAR’S COURSE. Gl 8vo tt 
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LABORATORY MANUAL of 

PH\ SICS and APPLIED ELECTRICITY Edited by 
E L NICHOLS Vol I JUNIOR COURSE IN 
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Rck.kr',. lit net Vol II SENIOR COURSE 
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RICHARD THRELFALL, M A Cr 8vo 6 s 
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APPLICATIONS of DYNAMICS to 
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SICS. By R. A. GREGORY, F.R.A S 410. is. 6 d. 
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Gl 8vo. IS. 6 d HEAT Separately Sewed ij. 

LESSONS in HEAT and LIGHT. 
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whert collected during the years ites, ign6 and 1897 By ARTHUR 
WILiLeY. D Sc. (LoSil ), Hon. M.X (CShtab.). BWour Stiidint of the 
University of Cambridgs Part I Demy eto, wtth Eleven Plates 
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VERY SENSITIVE. 

PRICE 

lO o 

Write for OATAliOauaCI. 


ACCURATE, 

KNIFE EDOESAND PUNES OF ABATE 
Compen.atlnji Stirrup 
Sutpenderi 

Pnc . iT?.' 

ASSAY BALANCES. 


1^10 ICI^ and J7. 

CHEMICAL BALANCE 

New dealfn SUdlUg.l^^tr 

To CMry ^ loo natimt 

ladicatea iV iSi™-* , 

AWi si. _jeio 10*. 1 

WHITE for tALAMOE O ATALOdUt 

JOHN J. GR^FFIN & SONS, If 

22 OARRIOK STBBBT, I.ONDON. WO 



NEGRETTI & ZAMBRA’S 

BINOCULARS AND TELESCOPES. 

i M»U« of tb« OFFICER OF THE WATCH TELESCOPE, 


Nicliel Dialed cavsred with Brown 
L»ih.r 

PRICE £2 lOt. 

Pbrsect D.finitiom & High Powi 
'•ARMY SIONALLINo' TEFEbCOPi 


NEQRETTn^A Z AM BRA, 
Boiwmno i»«TETriiite m a k»r « w um <it7uv. 
SB HOLBOA^TUDUCT, E.C. 

Brenchm 46 CORNH^ IfS REGENT BTRtEf. 
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MASON UNIVERSITY COLLEGE, 
BIRMINGHAM. 

DIPLOMA COURSES IN CIVIL, MECHANICAL, AND 

electrical engineering. 

Pbofksso# f W BURSTAtJ , M A (C«niBb.), AMICE 
Lhctuuki. om Technical Ei^ct^^itv-D K MORRIS. Ph D , 

Aimstant Lectueee and nBHON8T»ATO«-F H HUMMEL 
The Technical Engineering Clntnee include — 

I ECTURES on the Strength of Materinle, Theory of Steam. Gan, and 
other Heat En^lnee, Hydraulica, Machtne Design, Strength of Structurea, 

DRAWING —Deaign of Tixilii, Prime Molora, Dynamoi, and other forms 
hlElI) WORK — Practical Surveying in the hield throughout the 

ENGINEERING LAIIORATOKV - Determination, of the Strength 
of Material., includiiiK Cumpreskive, Bending. Tensile, and Torsion Teste. 
Experimental Sliidy of the steam Engine and Boiler, PricUon.l KIT.clency 
Te.ts, the Flow of Water over Weir, and through Orifice., Sic 
ELECTRICAL laboratory 
A itotnatinj^ Current Machtnea, Bat 

Mathhma rice- Principal R S Heaih, M A , D Sc 
l>Hy!,icb-Profee.or J H PovNiiNt,, D Sc , h R S 
CiiEMieTKY-Profc.eor PracY K Fuankland, B Sc , Ph 
GEOLO(,v-Ptofee.or C I Ai wdhth, LL D . F R S , h t. < 
Mktallurcv— Leclurer, G Mblland, H Sc . A R S M 
The DIPLOMA, which cnrriee whh ll the Asaoeiale.hip of i 
may be obtained at the end of rAw yeart’ »ludy 
The Sh SSION rgpS-iepo commencee on Tueiulay. October . Profc.st 
UURSTALL will attend to consult with intending Students on Octotier , 

>f Fee*, Scholarship 


, and Electr 


le College, 


TECHNICAL CLASSES 

THE GLASGOW AND WEST OF 
SCOTLAND TECHNICAL COLLEGE 

The Di;)loma of the College is granted in the following Departments of 
Engineenng anri other brartches of Applied iiid General Sciences — 

CIVIL ENGINEERING , CHEMICAL ENGINEERING 

MECHANICAL ENGINEER METALLURGY 

ING MINING ENGINEERING 

NAVAL ARCHITECTURE i AGRICULTURE 

ELECTRICAL ENGINEER | CHEMISTRY 

ING __ MATHEMATICS AND 

architecture 1 PHYSICS 

Specinl Courses of Study extending over three Academical year, have 
^en arranged in each of the above Ocpartment*. Average Fee per Session, 

Stu£nis luay enrol in any of the separate Courses of l/eciures, or in any 
•of LnborntQries, provided they Are qu&li 5 ed (o tnke advaniage of the 

The IwAboratonca for Practical Instruction in Phystc*. Cbemltiry. 
Technical Cheousiry, Meullurgy, and Klcctrical Engineering, and the 
Engineering Workshop, are liberally equipped with the most approved 

1898.09 commances on MONDAY, OCTOBER 3. Entrance 
Examination begins on TUESDAY. SEPTEMBER jy 

r'.i„a.. (p„ce „ ^ by Post), containing detailed Syllabuses of 
ruculars of Fees, Scholarslups, &c , apply to 

JOHN YOUNG, B Sc .Secretary 


eachCc 

38 Bath Street, Glasgr 


BIRKBECK INSTITUTI{)N, 

BREAMS buildings, CHANCERY LANE, E C. 

Principal— G AasiiTAGK Swith, M A 
DAY AND EVENING CLASSES 
The ||Uian commences SEPTEMBER 38, 1898 

111 ScienceV^ ^ 

for Sctence, Alts, and Law Oegraei 
SclENC* Classss m every Branch, with Practicol Work WeU eouippe 
Laboratoiies. ' 

I gcTuus on Political Economy and Commercial Geography Classes 
m Languages, Commercial and English Subjects, Common Law. Bank- 
ruptcy, Equity and Conveyancing, Logie, Psychology, and Ethics 

Civil Smvice Asdstaiil Surveyor of Taxes, &c , Second Division, ftc 
<0^§«cg*TAllv"‘*“^^’ Syllabuses on applicaUon 


BRITISH INSTITUTE 
OF PREVENTIVE MEDICINE. 

Chaiiimak or thk Couxcil, LORD LISTER, P R.S 


I Bacteriology in relation to Medicine and Pnibology. 
a Bacwriology hi relation to Hygiene. 

3 . Bactiirlolo» of Fermentation Proccases. 

4, Biological Chemistry 
5 Pholomicrogrsphy 

A Practical Course, illustrating the Principles of Hygiene, will be 
[iven in the Bacteriological and Chemical Laborato^lc^ and will include 
ill the Laboratory Instruction necessary for the Diploma in Public Health 
Facilities and balp .will he given to thoae wishing to carry out original 
-y or Hygiene 


Chelsea Bridge, S W 


1 applicai 


KING’S COLLEGE, LONDON. 

SiuU«ni« in Arts and Science, Engineering, Architecture, and Applied 
Scicnu«s Medicine, and other branches of Eduuaition will be admitted for 
the next lean Tuesday, October 4 EVENING CLASSES commetUsC 
Thursday, October 6 

Students ore clnssed on entrance according to their proAciency, and 
terminal rep^irts of the progress and conduct of Matnculated Students are 
.eiit to (heir parentu and guardians There are Entrance Scholarships and 
Exhibitions 

Mudeitts Mho are denirous uf studying any particular subject or subjects, 
without uueiidmg the complete Course of the various Faculties, can be ad- 
niitted as Non ^iatrlcu]sted Students on payment of tbc Separate Fees for 
such Classes as they select 

There are a few Vacnocies for Resident SiudentSv 

The College ha.s an entrance both from the Strand and from the Thames 
Embankment, clone to the Temple Station 

For Prospectus and all information apply to the Secbbtarv, Kings 
College London W C 


BACTEKIOLUOICAL DEPARTMENT. 

KING’S COLLEGE, LONDON 

Ditocior Prut Croiikshank 

Demon.iraioi Gkiiri > Nrwman, M D , F R b (Edin ), 

A5,..tsni Demon.traiur John Wit kinsdk, M B , D P H (I end ) 

Ihe I aborstoiy will b< re opened un Monday, Outober 3 

The Practical CoURSK fur Medical PraLiiHuners, Veterinary Surgeon., 

ThVstwcmlTnst'uctMTfi,r''cvNuiuA^ for the Diploma of Public 
Heai 1 H will be given daily, and those wishing to join this Glass are 
reiiuenied to .end in iheir name, as early a. possible 
r or particulars of the above, and of all other Classes, and of the facilities 
for Original Research, applicaiiun should be made to tbc Secretary 

UNIVERSITY COLLEGE, BRISTOL. 

CHEMICAL DEPARTMENT 

Professor-SYDNF.V YOUNG, D Sc , F U S 
Ix».turer-FKANC 1 S E FRANCIS, B Sc , Ph D 
Demonsuator-D H JACKSON, M A , B Sc , Ph D 
The SESSION 1898-99 begins on October . Lectures on InorgnniL, 
Organic and Advanced Chemistry will be delivered during the Station 
The Laboraiorie. are fitted with the most recent improvemenu for the study 
of Practical Chenuslry in all its branches In the Evening the Laboratory 
IS opened nnd Lectures on Inorganic Chemhitry, at reduced fees, are delivered 
Several Scholarships ore tenable at the College 
CAl ENDAR, containing full information, price xt (by Poet 11 ^d.) 

For Prospectus and further particulars apply to Jamer RaftSR, Secretary 

VICTORIA UNIVERSITY. 

THE YORKSHIRE COLLEGE, LEEDS. 

Tb» astb SexMon of the Department of Science, Technoldffyg (ind Arts 
will begu) pn October it, and toe 68th Seuion of ihe Sebo^ of Madlcioe on 

prepare for the Wlowing Profe»ioi«: Cherniy. Civil, 
Mechanical, ElecimaJ, and Sanitary Engineering, Mining, Tmttll© In 
duatries, I^ing, Leather Manufacture, Agriculture, School Teaching, 

Unl>^i» DeneS^e also conferred iif the Faculties of Arts, Science, 
Medicbt, and Surgery 

L^don Hall has been establlibed for Students reeldmce 
Proapectus of any of the above may be bad (Vom the RaoraTXAR. 


CITY OF LONDON COLLEGE, 

"WHITE STREET, MOORFIELDS, E.C. 

Mlchaslmaa Twin commencM on Smtaraber >8 CU^ are hdd tn 


Ac. Tb« tbamicul and Phyaj^ 
for Practical Work 
Prospectus gratis on appHcallon 


DAVID SAVAGE, SMtataty 
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ELECTRICAL ENOINEERINQ. THE MIDDLESEX HOSPITAL 

The ELECTRICAL STANDARDIZING, TESTING, ittid TRAINING MEDICAL SCHOOL 

INSTITUTION, 8 CHARING Cr6sS ROAD, LONDON „ „ ^ 

(Propn«tor.-Synmc.t. of Ekctrid Engineer.. Ltd ) Dr AhthuTf 

Board op Control which th« Pritt* Hnrimv tK* ^reear u/.n rl1.*r.V.ii»a.4 



HARTLEY COLLEGE, SOUTH- 
AMPTON. 

SESSION iM-99 

PRiNeirAL— R WALLACE STEWART, D Sc (Und ) 


h ere filled mi uy competition during the year, and me»e, a. well a. all 
irkship. and Dreuerships, are open to biudent. of the Hospital wiihoui 


extra fee ReMdenl omcer. receive free board and lodging 
ProspeclUK., with full information a. lo ClaMes, Pnre«, &c , may bo 
obtainM from University College, Cower Street, W C 

R I f.ODLEE, Mb,BA.FRCS, Dean. 
J M HORSBURG H, M A , Seeietury 

ST. BARTHOLOMEW’y~HOSPlTAL 
AND COLLEGE 

PRELIMINARY SCIENTIFIC CLASS 
Systematic CourK. of Lectures and Laboratory Work in the subject, of 
the Preliminary Scientific and Intermedmte BSc. Examination, of the 
University if London will commence on October 3, and continue till July, 


THE ELECTRICAL 
GENERAL BNGInTeRINQ COLLEGE, 

experimental” engineering 

WORKS, 

3 and 4 PENYWERN ROAD. EARL’S COURT, 
LONDON, S W., 


For further particulars apply to the Warden of the Allege, Su Bartbolo* 
mew s Hospital, London, £ C 
A Handbook forwarded on application 

THE DURHAM COLLEGE OF SCIENCE, 

NEWCASTLE UPON-TYNE. 

Principal-Rev H P GURNEY, M A , D C L 
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THE BRIDGES-LEE 

PHOTO-THEODOLITE 

TA# mott ptrftot Inttrument 
4nfnM for Survoy Work in 
Mountainous Distnots, ana for 
Military 01 Rapid Surveys 

The Photo Theodolite 
•ntomaucally record* 
on the photograph all, 
or nearly all the data 
neceiaary for the riduc 
tion of the photographs, 
including the Magneuc 
tearing*,— thus con 
siderably reducing the 
time ipent and the nak 
of error in the interpretatu n of 
th^hotographa 
The Instrument la fitted with 
an Aluminiuiu Body 6-m 
Asimuthal Circle reading with 
Vernier to one minute of arc, 

4 in Commas divided to half 
denees Telescope with erect 
and inverting Eyepiece*, rapid 
Rectilinear I^ns with In* Dia 
phragm and Colour Screen, «ix double dark Slides in Mahogany 
‘Om, with Stand complete, C45 
l>etcriptive Pamphlets and Illustrated Description 
of the Instrument sent free on application 

L. ~CAS^L.A, 

147 Holboni Bara, London, E.G. 

Taleffsphic Addiwt Eacatchton London Tsiepkoiw HotboraioM 

€.E.M(jLL£R&M, 

MANUFACTURERS OP 

CHEMICAL AND PHYSICAL APPARATUS. 
X-Ray Tubes, Argon and Helium Spectrum Tubee, 
Special Apparatus for Research, Chemical 
Thermometers, Ac, Ac 


NEW DOUBLE 
SURFACE 
CONDENSER, 

designed to uke the place 
of the ordinary Liebiff 
Condenser Whilst being 
more efficient, it is only 

, one-Ufth the size 



SETS OF APPARATUS 

(OR 

STUDENTS' USE. 


Rnta Llstt and Ml partloulars of sd>ore on application 

1M, HIGH HOLM, LONDON, W.O. 



ROSS’ 


LANTERN. 



PRIOB - 

Compute with twn eondonw* and objective (b 
the u ual 1 eii qua! y vommerci-U abject ve) in ns» cue, 
w thouc je lut ncluJtng In np for enlnrgins 

£14 10 • 0. Jeib extra, from 26/- 

FiVE IBE CENT DUCOUNT EOK Ca*H 
fer full Pa t eslan nt Cri ylelt Lanttra Cmlalogtu 

ROSS, Ltd.,‘\S?rDoW" • 

And 31 OOOK8PUR STREET OHARINQ CROSS, 8 W 
EsrABMSHKl) 1830 


CROMPTON & COa, Limited, 

ELECTRICAL ENGINEERS, 
Laboratory { KoJiHjfttWRL ‘-ONDON, W. 


PLATINUM THERMOMETER INDICATOR. 



Write for Price Lists and Partieiilaaw of^fotontl- 
ometere, OalTanemeten, Hlbberfa OHS YOLT 
Sta&terds, ExporfatMoital Dlreet mbS. AIMMtlttntr 
f<rgnt««ntlMs,jub ^ . 

PIsais Addrtss all Inqutrtss as aboM, 
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VZXE OXSRESS S'VSTTEIME. 

EMINENTLY SUITED FOB LITEEAEY AND SCIENTIPIC USE. 
LETTER FILES. CARD AND SLIP FILES. 

Then is no smngment so simple for keeping 
correspondence, dc. 

Papers can be arranged in a moment either 
aiphabetically or according to subjects, and there 
IS no mechanism to bother one or get out of order. 




Cbeap«st File in 
tfi« Market. 


binding File, Bishop of Bristol “ T/ie lOMventence of Iht 

and Ana nlaaa in 1 able mith ' Ceres' Files n beyond words So far as I can keep 
UIU one place lO correspondence, Iheie is never anxiety as to where 

rflfar In ** ts , and the drawer with cards for notes of references, 

itJier lu speeches, sermons, Ore , makes me ^petnatly regret that I had 

Instead of six. ’ 

sir H. H. Bemrose, M.P. “/aw using the Card Box 
— ^ daily for a litei ary purpose, and I find it simply invaluable As 

In Wood, covered cloth. Sire, 17" x laj" x 10" high. Capacity, it lut on the table entries are made at the monunt under their 

Ij^Soo Papers Price, with set of Alphabet Guides and a Blanks, pioper heads, and the facility of reference is sm h as no other mode 

123. 6d. Extra Blanks for writing own headings, 23. per dor. of indexing I am aware of can touch ” 


) Card hiles m Cabinets (with rod) for Library 
ind in Boxes and Trays (without the rod) for other 
sstitute the latest development of the Card System 


In Wood, covered cloth. Sire, 17" x laj" x 10" high. Capacity, I it lut on the table entries are made at the monunt untier their 
I Ax) Papers Price, with set of Alphabet Guides and a Blanks, I pioper heads, and the facility of reference is tm h <u no other mode 
t2s. 6d. Extra Blanks for writing own headings, 23. per dor. | of indexing I am aware of can touch ” 

For other varietiee and alrea of Box Filea, Cabinets, Yfriting Tables, Standing Deeke, Card Files, Ao , see Explanatory 
Pamphlet, Poet Free. 

THfi CERES DEP6T, 16 BROOK STREET LONDON, W . 

aj. swi]PT Sl SON! A GALLENKAMP & CO 

(Specialiy AppoiNTBn ro 1HK War Ophck) UilliLfJiniV/llUr Ob VWe, 



NHWtT<JOMPUTBD 1/8" Oil 
luiin N.A. I 16 Price 4 1 

MIOROSOOPaS. complete with 
Two Objectireic Ocular utid Iru 
Diaphragm, in Calim.t, from . 3 I 

XI 


A. GALLENKAMP & CO., 

18 A 21 SUN STREET, FINSBURY SQUARE, 
LO NDON, E.C. 

CHEMICAL AND BACTERIOLOGICAL APPARATUS OF 
EYERY DESCRIPTION. 

JENA GLASS BEAKERS AND FLASKS AT 
REDUCED PRICES. 

STANDARDIZED BURETTES AND OTHER 
GRADUATED INSTRUMENTS. 
LABORATORY FURNISHERS 

LARGE STOCK FOR SUPPLY WHOLESALE A EXPORT. 


university optical works, 

^ TOTTENHAM COURT RO AD, W. 


. com LUTED, : < 

Manu&ctuiefs of Seiamograpba, after the 4e^ of Professor 
EwtNO, F R S.. for automatically recording Earthquake 
. ^hendbeoa. ‘ i. . ' 

HORIZOHTAi PCNDULUIA SEISM 06 RAPH. 
VERTICAL MOTION SEISMOORAfH. 

ITOFLfX PENBULOM SEtSMOBRAPH. 

Thaaaloitrtwacntabavahaw supplied to the Uck O^rvatory,' 
CalUbtm*i the Uniivettity of Sydney, N.S.W.i , 
the McGill Univereity, M witreal } &c. 
fPWfr for Pariuulart emd’liktkraled Prtet Lists, to 

“iRSTROMHIf COiPlllY, m. CAWlim” ’ 


TAYLOR, TAYLOR, « HOBSON, 
Mata Mrsa, Works, Laiemtar:' 
aiHtWOlwHfiv Cross »o«tf, UMsak 
Ath fer the Coehe Beohlei 

£10 108.— ROME TOURS. 


class return ticket vti Dover and Calais. Extenaioat to 
Florence, Venice, Naples, the Italian Lakes, and the Riviera, 
September ao and. October 11. 

SBCaBTARV, 

S Endsleigh Gardena, Euitoo, London, N.W. 
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BEDFORD COLLEGE. LONDON 
(FOR WOMEN), 

YORK PLACE, BAKER STREET, W. 

HYGIENE AND PUBLIC HEALTH 

Th« Courw of Sciontlfic Initructlon, Practical and Theoretical, begine 
on Thureday, October «, and extentU over Three Termi. 

Farther informatian on application to the PatNcirAL, it the College. 

MINERALS, FO»ILS. ROCKS. 

COLLECTIONS OF THIN SLICKS FOR PRACTICAL MICRO- 
SCOPIC PETROORAPHICAL STUDY 
(a) Colleciions of Thin Slices of all intportant Rock-forming Minerals, 
for the Demonstration of the occurrence oftbe same in the Rocks, arranged 
accordiogto F Zirkel, " Lehrbuch der Petrographie,” snd ed., LetMg, 
1803 Collection of 114, respectively, to Thin Sliees. 

Price, in elegant Case, , respectively, £3 151 

fd) New Collection of properly mounted Thin Slices of Rock-forming 
Mlnetnls, arranged according to H Rooenbusch, "Microscopic Physio- 
graphy of Minerals," 3rd. cd , Stuttgart, 1897 

110 Thlu Sections of 67 different Minerals In slegant Casa ;C 9 00 
so .. ,. 34 » 1. » II 3 »o 0 

(c) Collections of Thin Slices of Rocks, to which will be added a short 
printed description of all tht Speclmsns and Slices, arranged according to 
H Roeanbusch, ’’ Microscopic Physiography of Rocks,” 3rd cd., Stott- 
gart, 1896 

UNIVERSITY COLLEGE, LONDON. 

LECTURES ON ZOOLOGY. 

The General Courao of Lecturet on Zoology, by Prof W. F R Wbldom, 

F K S , will commence on Wednesday, Omber s, at One o’clock 

A ■•pecial Couru of Lcctttrei on Palychneta, suitable for Candidates for 
the B ac Degree under ibe new regulations of the Univenlly of London, 
will commence on Tuesday, October One o'clock, and will be con- 

tinued on Tuesdays throughout the Session 

HARTLEY COLLEGE, SOUTH- 
AMPTON. 

Applications are invited for the Pott of ASSISTANT LECTURER and 
DEMONSTRATOR in PHYSICS and ELECTRICAL ENGINEER- 
ING 

A special knowledge of Experimenul Physics er of Electrical Engineer- 
ing, M/ met if both, IS required 

Salary, .(iso per annum 

Applications must be received on or before Saturday, September 17, 1898 
Particulsrs may be obtained on application to the Clkiik 

Price, in elegant Casa, ,£7 to 0 £1150 ;£i6 5 0 

THE NEW CATALOGUE OF MINERALS. METEORITES, &c 
hasjust been published, and will be seni, Poet free, on application, 

Dr. F. KRANTZ, 

BONN ON-THE-RHINE, RHENISH MINERAL OFFICE 
SSTABUSHSD ilss. 

(Represented by Mesara. HaasinotON Bros., Oliver’s Yard, 
SJA City Road, London, E.C. 1 and Cork, Ireland.) 

PROFESSOR OF MATHEMATICS.— 

Wanud for the South African College. Capetown Salary jfso^with 
a poAKible increaae of j^ioo. j£sa allowed for paaaage money Duties 

to quAlifications and hea%, t? be rujdrcjised **Caik,“ Office of 
Naturi, St Martin's Street, London, WC, not later than tst 
November 

TRILOBITES 

Prom the Upper Silurian of Dudley, 

Phacops caudatus, ir 6<f to isr. 1 Phacops Downlnglss, tr. td to jr 

Acidaspis coronata, ar to 41 Encrinurui variAm, ir td 10 

Calymene Blumenbachii, 31 to v (A 

tot td 1 Homolonolua, jit. M to 7s, 

A few Upper Silurian Crinoids, Corals, and SraebiopMs 
COLLECTIONS TO ILLUSTRATE GEOLOGY AND 
PHYSIOGRAPHY 

CcUalogutt Post Free 

THOMAS D. RUSSELL. Mineralogist, 
78 NEWGATE STREET, LONDON, E.C. 

CHEMISTRY LECTURER AND DE- 

MONSTRATOR Required at a College in Ixindon Honours Graduate 
of London University preferred Duties to commence in January 
next or earlitr Salary .£150 to iCaoo, non resident —Applications to 
be forwarded to “Chkmistrv, c/o Messrs. Llivk & Co , 13 Book 
selltrs Row, Strand. W C 

PHYSIOLOGICAL LABORATORY.— 

WANTED, Laboratory Man to work Wood and Metals, and accus- 
tomed to Chemicals. Wages, £i weekly -Write, slating age. Sc , 
“T T," c/o Messrs R F White & Son, General Advtriisltig Agents, 

33 Fleet Street, London, E C 

MINERALOGY. 

SCHOLASTIC. — Science Masters required 

for Po*ti Chemical Lecturer and Demonirtrator 

eaxUei , al»o for Auege Ger^ny, Chemistry end Geology, Salary 
2 ioo, reaident , also for North of England Junior Science Maater with 
Cbemlatry, muat be qualified to earn Grant*. Salary Zioo, non re* — 
Address Grikfiths, Smith, Powbu., and Smith, Tutorial Agenu, 
34i Bedford Street, Strand 

Mx HENSON has now some line Crystals of Haddon Tourmaline., 
shaded Green and Red, beautifully Crystallised Orpimcnl, Native Sulphur. 
Rutile In Quarts Diopiase, Red and Yellow Wulfaniiet , also Sipyllir, 
Rowlandiie, and Thorite 

ROCK CRYSTAL BALLS BLOWPIPE CASES AND 
APPARATUS 

Collections for Prospectors. Lesspns given. 

WANTED.— ASSISTANT SCIENCE 

TEACHER (out-door), i6lh September, preference to Asc RCS 
Salary, j^a ar per week, with increoHe Slate age, &c — “ H H 

33 Grange Road, Ealing, W 

SAMUEL HENSON, 97 REGENT STREET, LONDON, W. 

ESTABLISHED 1840 

IIIIICDai C ’"’"“uss""'"- 

MINbnALo 

"I’be Complete Mineral Caulogue, ’ 186 pp , 40 Illuitratione, Name, 
Composition, and form of all known Minerals, with valuable Lists and 
Tables. Post paid, paper, ir , cloth, u , calf luterleaved, 44 

DR. A. E. FOOTE. CflflTC 

ISITAM!HSTffin.PHILAOaPHU,PA,US.A P|l|| 1 P 

Eitablished 1876 1 VW M !■ 

WATKINS & DONCASTER, 

NATURAIsIBTS, 

AND SIANVFACTUaEKS OP 

CABINETS AND APPARATUS 

FOR eNTOHOLOBY, BIRDS' CBBS, AND ALL BRAMCHFS OF 
NATURAL HISTORY 

SPECIAL SHOW-ROOM FOR CABINETS. 

Call or toad for doialltd Oataloguo ISO pp ), Foot frn on 
applloatipn 

N.B.— For BxeoUenee and SuparlOFltY of Cablnotf and 
Apparatus, ranronoM aro pormltud to dUtlngufihod 
PatPODB, Muaottmi, CoUege*. Ice. 

A LARGE STOCK OF INSECTS AND BIRDS’ EGGS. 

Birds, MammalV^'^^i Preserv^ and Mounted by Fir*t>class Workmen 

M ■ History supplied 

36 sirRAND, LONDON, W.C. 

^ (Five Door* from Cbarmg Cros».) 

PHT 8100 RAPHT and OBOIsOOY. 

COLLECTIONS Sc MICROSCOPIC SLICES 

As advised by Science and Art Directory, arranged by 

JAMES R. GREGORY & CO., 

lannnUacInta, dtol. 

To Science and Art Department, BriUsb, Indian and Colonial 
Museums, &c. 

NovaiiTias Mid and poaoioua 

Mtnerul SfeHmetu for Mtutttme, and Celteetori, and alt Pprpteee. 
Rock Speetmeni mud Microtcopie StcHont of Rpekt and Mimernle 
e%t to ordor. 

NEW AND VALUABLE MINERAL SPECIMENS CONSTANTLY 
ARRIVING. 

Starts * omott ; 1 K* 1 m Pinna. KIBHUHOTOlfit W. 

New CxTAtOouEB akd I.ibts Feee. 

ALBERT EDWARD JAMRACH 

(Lata CHARLES JAMRACH), 
NATURALIST, 

180 ST, GEORGE STREET EAST. 

■ -ifT Of Savage Warfare Idols, Sacred Masks, Peruvian PoUsry, 

WMsakls China, Lacquers, Gongs, Shells, and other Curioa 
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W. G. PYE, 

SOEITIFIC nSTRUIEHT HUGH, 

80 ST ANDREWS STREET, 

CAMBRIDGE. 


Apparatus tspsolally adapted for 
Taaohlntr Purposes at Moderate 
Prices 


lOttllTOH- 




SHUTTERS. 

lEft AM RUBY CAMERAS FIDM £8 3S Bo 
S TIME AM INSTANTANEOUS SHUTTERS F»OM I8s On 

^ III strait I Catal g t t >tt 

THE THORNTON-PICKARO MANUFACTURING GO, Ltd ALTRINCHAM 


GOSSOR 


Anodes a. 


ACTUAL MAKER 

87 FARHINGDON 
ROAD, E.C. 

MERCURY PUMPS 

EXPERIMENTAL AND 8CIENTIPI0 0LA8B BLOWING 


OPTICAL & SCIENTIFIC INSTRUMENTS. 


i>p«ccroinelcn SpccUoicopei Goniomct.ni C.thctametn. Opliul 
Senchn, &c &c In.triiin.ni. for ipecisl purpoM. coo.tnicted to Cn«Bt< 
own deilgn. /’ntt Lui on afghcalton 

W WILSON (formerly l>oremsn at Messrs Llliott Bros ), 
56 Crogsland Ruad, Chalk Farm, London, N W 
Contractor to H M GovERNMBNt 

PHCENIX FIRE OFFICE, 

9 LOMBARD ST., E.C , and 67 CHARING CROSS, S.W 

EsrAOUSHBD 1782 

MODERATE RATES ABSOLUTE SECURITY 
ELECTRIC LIGHTING RULES SUPPLIED 
LIBERAL LOSS SETTLEMENTS 
PROMPT PAYMENT OF CLAIMS. 

SacaETAKiaa-W C MACDONALD and F B MACDONALD 

aoaaas paio over «ao, 000,000 



Z00L08IGAL SPECIMENS FOR DISSECTION. 

All types requ reil f r Science Course- porfect cond t on suaranteed 
rhe follow g are some of the x.hief forms with prices 


Scylhum xod each 8i ion 
Amphtoxui. 9/ each 
AitiCM gtf each 
AnodoH each 

No tiluca ti xd per tul e 
GraUia •\d per tube 

Syc n ij 3/ per tube 
Mctiusoids xr ) f per ube 


Echinus (large) lox du/ 
Cucumaria (large) is 4^ e 

Nebalia it per l ibe 

Scorpio 11 to IS 6d each 
Scoiopendra it 6d each 
^lysia Sd to lod eich 


KUJUCIION ON lAROLR WANlinhS 

JAMES HORNELL, BIOLOGICAL STATION, JERSEY 

LIVING SPECIMENS FOR 
THE MICROSCOPE. 

Volvoa Spirogyra, Desuiids Diatoms, Amoeba Arcella Actino«ph«n 
Vorticella Mentor Hydra Flosci lar i Stephanoceros Melicerta and n y 
other Specimens of rond Life Pnee ii per lube Post I'ree Hcl y 
pomatia Astacus An pi loxus Kma A odoi &c for Dissection purpo •* 

THOMAS BOLTON, 

25 BALSALL HEATH ROAD, BIRMINGHAM 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE laboratory, PLYMOUTH 
The following animals can always be supplied, either living 


r preserved by the best methods 




HoriiliphorB(pre.erved) Leptopl: 


ctinia TeMi. Carjophyllia^ 






Lipa Mysts. Kebal a, Care nus Patella Buccinum, kle lone. Pectins 
Bugula, Crisia Pedtcellina Holothuria Asterias £cbiDUs Ascidut Stlpa 


erved) Scyiliu 


tory Plymouth 


THE DIRECTOR 


ORIENT COMPANTS PLEASURE CRUISE, 

By their Steamship LUSIJ ANIA (3912 tons re^istef), 
Toih« MFOITERRANhAN and the BF ACK SLA 
leavina LONDON aoih Scpiomber 
Aidvi.itiogTANGlLR VlLLLFRANCHEtforNic* &c ) PALERMO 
CONSTANTINOPLE SEBASfOPOL UALAKIAVA VALT\ (For 
Livadia) BAlOUMFforlifli.) PIRA- US (for Alhen.) CANEA (Crete) 
MAITA ALGIERS GIBRAI TAR 
Arriving at PI YMOUTH 7th November and LONDON 8th Nove nber 


I Haad Offlee., 

3 / Fenchurcb Avenue 
wiaage apply to the latter Firm at 5 Fenchurcb Avenue London, 
nr to the Ue.t End Branch Office 16 Cocks>ur Street SW 


“0PTIMU8 ” INDUCTION COILS 

(Best London made) 

FOR RONTGEN X-RAY PHOTOGRAPHY. 

Inch Spark a 3 4 5 6 10 la 

l^ce £8 £10 £12 £14 £16 £28 £89 

Largtr Catls to Ordtr 

StfM FOCUS TUBES. GUARMUEED 25/- 

ACCUMULAT0R8 AND PRIMARY BATTERIES. 

mm, soil ft RAYMENT, VroW LONDON. 
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THE “N. & G.” CAMERAS 
AND KINEMAT06RAPH8 


JAS.J.HICKa 

8, 9 & 10 HATTON OARDE|l, LONDOiti. 


FOR SCIENTIFIC 
WORK. 

High class Instruments of best 
workmanship Used by the 
Leading Experts at Home and 
Abroad 


COMPLETE 

PHOTOGRAPHIC 

OUTFITS 

Supplied for Scien 
tifle Bxpeditiona 
or Special Inveeti 
gationi 

Cataloguea and 
Bitlmatei free 
application 

(fKAra 



IS SOLE MAKCft OF 



NEWMAN & QUARDIA, Ltd., 

90 A 02 Shaftaibury Avenue, London, W ' 


THE NEW PATENT SPHYGMOMETER 

Invented by Doctors Hill and Barnard, which is of special 
eonstroction, and a simple and accurate arteria] pressure gauge 
It IS marvellously sensitive, and consists of a metal tambour, 
the expansion of which is exhibited in a highly magnided form 
W means of an index or pointer which travels round a dial 
This dial IS graduated in millimetres of mercury The armlet 
pump and pressure gauge when not m use, fit conveniently into 
a leather case By means of this instrument we believe that 
the arterial pressure can be taken in man as rapidly, simpiv, and 
accurately as the temperature can be taken with the clinical 
thermometer 

Price £5 Spi^ Bagr an^ Tube, 6s. 


OPPO8ITSI TEUD BRITISH UUSBUM 

Tzi:./is.oxs.xsR^^ 1 

(TBMPBRANOB) 

GREAT RUSSELL STREET, LONDON. 

This newly erected and commodious Hotel will, it is believed meet the requirements of those who desire all the conveniences 
and advanUges of the larger modem licensed hotels at moderate charges 1 assenger Lift I lectric I ight in all Rooms Bath rc 
on every Floor Spacious Dining, Drawing, Writing Reading, and Smoking Rooms All I loots iTrepi - - - 

Night Porter Telephone Bedrooms from 2r W to 4t 6<f per night Pull Tarifi and Testimonials o 
Telegraphic Address ‘ Thai kbrav, London 


lorr xsXdi 


itimonials on application 
Proprietor— J TRUSLOVE 


Also, amalgamated with, and under the same management, 

XZOXTS 3 E 3 

(THUPBRANOB HOTBU, 

1 MONTAGUE STREET, RUSSELL SQUARE. 

This Hotel, which has been carried on so successfully for the last 13 years adjolnn thn Brltlnh 


relegra p hic Ad dress ‘ Trusio' 


Brltlnh Mownin , and is exception 
°Prspriclor— J T RUSLOV E 


TO SCIENTIFIC MEN, NATURALISTS, TRAVELLERS, and others. 


STEREOSCOPIC 

Company 


To the details of Photographic Out 
_ fits for Scientific Men, Naturalists, 

f'jy Travellers, and others who require 

" the Apparatus to be exact in every 

particular, and to be made on 
SDCClal Scientific lines THE STEREO- 

^ SCOPIC COMPANY also make 

I mnwaaimTAXT ^ speciality of Twin Lens Cameras, 

ATTENTION ^ -Lw ,b. 1.^.1 stock ,,! 

London of practical and highly 
finished HandCamerasofevery kind 
R ROWDLER SHARPE 1*^ LL D A«^»t Keeper ^oole^Cftl D«p( , Bntich 

? j__ .. .v._ I — A j E r when f bougltf one of your Cameras 

It a most pleasurable accompaniment of 
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N OTIC E. 

NATURE of Thursday last, September 8, 
contained the Address of SIR WILLIAM 
CROOKES, F R S , President of the British 
Association, and the Addresses of Prof 
W E. AYRTON, F R.S , and Prof F R 
JAPP, F R S , Presidents of Sections A and 
B respectively. Copies can be sent Post 
free by the Publishers for 6Jd each 


OIFICE OF “NATURE.” 

ST MARTIN’S STREET, LONDON, WC 

ESTABLISHED 1861 

BIRKBECK BANK 


INVESTED FUNDS 


£ 10 , 000 , 000 . 


TO SCIENCE LECTURERS. 

HOGHES’ MOTO-PHOTOSCOPE FOR LIVING PICTURES. 

THE MOST PERFECT 

No Shuttkk, th.rerot. no t liokccioK Sup.il> MKhnni.in 
Pht Mato Pkota Camara for taking Ha Ptcturaa /UuHraiad Ltxit, %d. 
Se»Mi Hoohi.' PATENT COMBINATION OPTICAL LANTERN, 
ftc Mtniaiura Tr.pl. L.ni.rn con.trucl.d for B J Maluek, Kiki , grtnt 
luccu.. New Oxyhydiogen Micrancupe Science lantern, for Clws 
Demonatralloo Magnificent Resull. Docwra Triple, Priie Med.1, 
Highest Award Supplied to the Royal Polytechnic Inatilutton, Dr H G.at 
TAN CuiNHua, Madame Ao.LmA Pai n, &c , &c Patent P.mphengc 
Sctence Lantern. The Univetaal Lantern 4 inch Condensern, 4 wick Lamp 
Portrait Combination front Len«», i8r 6 d , Marvellou. value Scienci 
Lecture Seu Noveltie. The Imnlern Kaleidoacupe Cheapeat I 
Outfit, in the World Grandlp Illu.trated Catalogue, over 180 choi 
graving., 6e/ , Poatage, 31/ Litt of 300 Lecture Sets, Science Si 
View., Ac, 6J , Poitage, ,d Pninpblela Free — W L HUliriics, 
SIECIALIST, Brewster House, 8. Mortimer Road, Kingal.nd, N 

naOLLOWATS PILL^ 

CURE 

Biliousness, Sick Headache, Indigrestion, and 
all Internal Complaints. 

CAN BE TAKEN BY THE MOST DELICATE 

Holloway’s Pills and OlotmoDt may be obtained of 


NOTICE — Advertisements and business letters for Nature should be addtessed ti 
communications to the Editor The telej’raphii. adtlre\s of Nature 


SUBSCRIPTIONS TO ' 


Yearly. . . . . 

Half-yearly . . . . 

Quarterly 

To ALL Places Abroad - 

Yearly 

Half-) early ... 
Quarterly 


NATURE.' 

£. ^ 


CHARGES FOR ADVERTISEMENTS. 

C s d. 

"Three Lines in Column . 026 

Per Line after 009 

One F-ighth Page, or Quarter Column 018 b 
Quarter Page, or Half a Column 115 o 

Half a Page, or a Column , 3 S ® 

Whole Page . . 660 

' 1 he fir.l line bemg m heavy type « chntged for a. Two Lines 


MACMILLAN & CO.’S NEW BOOKS 

FOR 

STUDENTS OF ZOOLOGY. 


A TEXT-BOOK OP ZOOLOGY. By T. Jeffery Parker, D Sc., F.R S , Professor 

of Biology in the University of Otago, Dunedin N t , and WILLIAM A IIASWELL, M.A , U Sc , F R S , Professor 
of Biology in the University of Sydney, NSW In Two Vols With Illustrations Medium Sui, 'j6; net 
LITEKATVRE —“The scheme of classification is on the wliolc so good that even those who hnd fault with mailers ol 
detail will admit its general excellence, The sections on Distribution— geographical, bathymetrical, and geologictl— and on The 
Philosophy of Zoology have Ixcn written with extreme care, the latter especially being full of pregnant remarks and suggestmns 
A useful chapter on the History of Zoology is appended, from which a true idea of the perspective of things can be gathered. 
Both volumes are copiously tndtxtd, and reference to any heading is thus made easy.” 

A TEXT-BOOK OF ENTOMOLOGY, including the Anatomy, Physiology, 

Embryology and Mtbtmorphosts ol Insects, for use in Agricultural and Technical Schools .and Colleges, as well as by Ihe 
working En.omologist By ALPIILUS S PACKARD, M D , Ph D , Profes.sor of Zoology and beology, Brown 
University Medium 8vo, i8f. net 

NATURE — “ Dr, Packard’s book will be oi the greatest service to students of insect-anatomy, and almost indistiensable to 
future writers on the subject . . Should find a place in every library which includes comparative anatomy, and should l>e the 

constant companion of all who occupy themselves with the structure and hfe-historie-s of insects " 

ESSAYS ON MUSEUMS AND OTHER SUBJECTS CONNECTED WITH 

NATURAL HISTORY By .Sir WILLIAM HENRY FLOWER, K C B , D C L , D Sc , LL D , I’h D., F R S., 
F.R C S , P Z S , Correspondent of the Institute of Franee, &.C Demy 8vo, las net 
ATHENAkUM.—" Many of the essays possess permanent value, and all were well worthy of being printed afresh.” 

MACMILLAN AND CO, LIMITED, LONDON 
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MACMILLAN & CO.’S BOOKS 

FOR 

STUDENTS OF PHYSIOGRAPHY, GEOLOGY, & MINERALOGY. 

PHYSIOGRAPHY FOR BEGINNERS. By A. T. Simmons, B.Sc., Tettenhall 

Colltgc, Wolverhampton Globe 8vo, ar 6rf 

PHYSIOGRAPHY FOR ADVANCED STUDENTS. By A. T. Simmons, B.Sc. 

Globe 8vo 4r. 6rf. 

PHYSIOGRAPHY • an Introduction to the Study of Nature. With Illustrations and 

Coloured Plates By T H HUXLEY, F R S. Crown 8vo 6r 

OUTLINES OF PHYSIOGRAPHY— THE MOVEMENTS OF THE 

EARTH By SIR J NORMAN LOCKYER, K C B , F R S Crown 8vo Sewed u 6rf 

THE PLANET EARTH. An Astronomical Introduction to Geography. By 

R A GREGORY, ERAS (dobe 8vo 2J 

SHORT STUDIES IN NATURE KNOWLEDGE An Introduction to the 

Science of Physiography By WILLIAM GEE, Certificated Te.icher of the Education Department, and of the Science and 
Art Deirartment Crown 8vo. y 6d 

FIRST BOOK OF PHYSICAL GEOGRAPHY. By Ralph S, Tarr, B.S. 

Crown 8vo 6 j net 

ELEMENTARY PHYSICAL GEOGRAPHY By Ralph S. Tarr, BS, 

I' G S A Crown 8vo yr 6d net. 

GEOLOGY FOR BEGINNERS. By W. W. Watts, M.A., F.G.S., formerly 

Lecturer to the Gimbridge University Extension and Member of Her Majesty’s (reological Survey, Ac With 310 Illus- 
trations (ilobe 8vo 2j 6J 

SOME BOOKS BY SIR ARCHIBALD CEIKIE, FRS 

ELEMENTARY LESSONS IN PHYSICAL GEOGRAPHY. Illustrated with 

Wootlcuts and Ten Plates Foolscap 8vo y (xi 

QUESTIONS ON GEIKIE’S ELEMENTARY PHYSICAL GEOGRAPHY. 

For the use of Schools Foolscap 8vo is (sd 

PHYSICAL GEOGRAPHY. With Illustrations. Pott 8vo. ij. isnente j^mers 
TEXT-BOOK OF GEOLOGY. With Illustrations. Third Edition Revised and 

Enlarged Medium 8vo 28r 

CLASS-BOOK OP' GEOLOGY. Illustrated with Woodcuts. Second Edition. 

Crown 8vo 4s (xi 

OUTLINES OF FIELD GEOLOGY New and Revised Edition. Extra fcap. 

8vo y 6d 

GEOLOGY With Illustrations. Pott 8vo. u [Sumcf Pnmers 

Box 01' Gholooical .SfKriMitNs TO luusrRAiE CiBiieiE’h Pkimrk of Geology, ioj 6 d 

THE SCENERY AND GEOLOGY OF SCOTLAND, VIEWED IN CON- 

NI XIGN WITH ITS PHYSICAL GEOLOGY Illustrated Crown 8vo I2f (xi 

ANCIENT VOLCANOES OF GREAT BRITAIN. 2 vols. Royal 8vo. 36.^. net. 
I'HE FOUNDERS OF GEOLOGY. Extra crown 8vo. 6 j'. net. 

A POPULAR TREATISE ON THE WINDS. Comprising the general motions 

of the atmosphere, monsoons, cyclones, tornadoes, watersjiotits, hail storms, Ai , Ac By WILLIAM F'ERREL, M A 
Ph D Second Edition 8vo lyr net 

A TREATISE ON ORE DEPOSITS. By J. A Phillips. F.R.S. Revised and 

Re written by H LOUIS, Professor of Mining, Durham College of Science 8vo 28 j 

VOLCANOES OF NORTH AMERICA. By I C. Russell. 8vo. i6a. net. 
PHYSICS OF THE EARTH’S CRUST. By the Rev. O. Fisher, M.A., F.G.S. 

Second Edition, altered and enlarged 8vo I2r. 

ECONOMIC GEOLOGY OF THE UNITED STATES. With Briefer 

Mention of Foreign hlmcrnl Products By RALPH S TARR, B S , F G S A 8vo i6r net 

ROCKS, ROCK WEATHERING. AND SOILS. By G. P. Merrill. 8vo. iT^.net. 
MICROSCOPICAL PHYSIOGRAPHY OF THE ROCK - MAKING 

minerals An Aid to the Microscopical Study of Rocks By H ROSENBUSCH. Translated and abridged for 
use in ^hools and Colleges by Joseph P Hidings Illustrated by 121 Woodcuts and 26 Plates of Photomicrographs. 

. MACMILLAN AND CO., LIMITED, LONDON. 
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1 ADJUSTABLE 
TABLE 

RESISTANCE 

BOBBIN. 

for use with Hmd feed Arc Limps 
So constructed that it t m lie placed 
im an) table without injuring it hy 
the heat For Lantern work it is 
insaluable, enabling the operator 
to increase, reduce, or doiilde his 
illuminating power instantl) by 
merely sliding a brass band up or 
down A strong and handsomely 
made piece of apparatus 

Z obma raalstaaioe £1 16 0 I 

Thij isinleiuicd lobe u>cd m adiliti ;n t< theordin iiy resmance ui Ur tire ut 

6 obms roalatanoe, two bobbins £8 6 0 

7 i obms three ,, 4 16 0 i 

10} ohms four „ 0 6 0 

IS ohms five 7 16 0 


16 } ohms 

NEWTON 


COm FCIEET ST., lon/qH- 







AN ACHROMATIC COMBINATION, 

COMBINING THE nKFINIlION OF A MICROSCOFB WITH TH» 
PORTABimV OF A POCKFT 1 KN<! 

If you carry a .mill Platyscopic Pocli.i I .n« (which ever) observer of 
Nature ought lo do) — Gkani \iivn tn hrimiiltiff 
1 hr Platyscopic Lens is i valual le I" I olnnisis mineralogists or enlo 
molocists as 11 r uses b ul three limes as far from ihe oUiect as the 
Coddiiigton I enses Tl is allows opaque 1 jects lo be eunmined easilj 
the piaiyscopic I ens is made of f ur degrees of power magnifying 
rosicciivel) lo i) jo and jo diams the lowest power hnving the largest 
field IS the beat adapted f r ceiiersl use _ , 

rie I enses are set in Flo ilte Cells and m unied inTorloiseshelirrsinei 
Price of the Plalysiopit. I cns^mounteiiin 7 ottoisesheli, ma^i 
fyulg either lO, I^, 20, or 30 diainettts, l8r t>d ea h focoei 
Ilhistiatcd description sent free 

JO Hy BBO WRIRQ. 63 STRAND, LONDON, ^0. 
"" NEGRETTI & ZAMBRA’S 

binoculars and TELESCOPESa 


% NieIccl plated covered with Brown 
Leather 

PRICE £2 lOf. 

P*RF»CT DEflNlTIOn & HlOM PoWgK 
ARMY SIGNALLING TeTeSCOPE 


X R. & J. 

^ BECK, Ltd., 
68 OORNHnfiL, 
LONDON. 


At auppllad by NEQBETTl A ZAMBRA to tha War Ofllco 

Length, when closed, 11 Inches Co mbi ning hig h power and poTtabdity 

NEGRETTI & ZAMBRA, 
Boisirrmo iwstkumwwt mamrs to tuo Quarr. 
S8 HOLBORH yiADUCT. E.C. 
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DEPARTMENT OF SCIENCE AND ART. 
ROYAL COLLEGE OP SCIENCE 
FOR IRELAND. 

The Session 1898-99 commence, on TUESDAY, OCTOBER 4 
DiplomAK of \uoctateship are given m the Faculties of Manufacturer 
<Cb«mical), Engineering. Mining. Applied Phyitic* (for Electrical 
Er^ineers, Kc ) , and Natural Science 
Two Royal Scholarships arc competed for at the end of the first year, 
giving Free \dmiition to all the Courses for the two following years, ana 

The ConrfMM of^iwmiitry, Physics, Botany, Zoology, Geology, and 
Mineralogy quali^for^the ExaminatKin^ai ^ 

other Students fur Special Courses 


I TECHNIC VL CLASSEb. 

I THE GLASGOW AND WEST OF 
SCOTLAND TECHNICAL COLLEGE. 


CIVIL ENGINEERING. CHEMICAL ENGINEERINC 

MECHANICAL ENGINEER METALLURGY 

ING MINING ENGINEERING 

NAVAL ARCHITECTURE AGRICULTURE 

ELECTRICAL ENGINEER CHEMISTRY 

ING MATHEMATICS AND 

ARCHITECTURE PHYSICS 

Special Coune. of Study extending over three Academical years ha 
aeeii arranged in each of the above Departments. Average Fee (wr Seselc 


1 W N HARTLEY, F R S , F C S . 
\ F R S E 

I A ^C^HADDON, M A , M R I A . 
I T^^m^SON, DSt, FLS 
j GKENVILLE A J COIE, 


Sewion 1898.99 commences on MONDAY, OCTOBER 3 Entranc. 
Examination begins on TUESDAY SEPTEMBER s; 

For Calendar (price ti 4./ by Post), containing detailed Syllabuses o 
each Course, particulars of Fees, Scholarships, &c , apply to 

JOHN YOUNG, B Sc , Socretar, 

18 Bath Street, t.lasgoa 

MERCHANT VENTURE KS’ 
TECHNICAL COLLEGE, BRISTOL. 

PRINCIPAL-Prof J Wxkihkimbr, B Sc , B A 


Non \..onate hees lawtures, It per Course (except Mntlieniatics). 
Laboratory Fee. from C7 upwards 

Directories of the College, giving all information 1 nn be had on appli 
rail, .11, riersonallv or b> letter iddressed to the SKcRSlABlBs 

Note —The hntrance Examination for intending Associates will Iwheld 
on the I-ir« Day of the Session Subjects -Matliemutics and Elementary 

MASON UNIVERSITY COLLEGeT^ 
BIRMlNGHAMd 

DIPIOMA COURSES IN CIVII , MECHANICAL. AND 
LLFsCTRlCXL ENGINEERINC. 

PROhkssOK F W BURSTALL, M A (Cunub ), A M I C K 
Lectl'rer on Technical Ei ectricitv— D K MORRIS, PhD, 


lECTURE'^ on the Siren^th of MnidrisiN, Theory of Steam, (ta-i, and 
other Heat tugmes. H)driultcii, Michine Design, Strength of Structnrex. 
Distribution or I’owcr 

DK AWIN’ Cl —Design of looU, Prime Motors l)>namo<», and other f«»rm^ 
of Machinery 

Finn WORK — Pratiical Surveying m the Field throughout the 
Sumnirr Term 

ENCiINEEKINO LABORATORY — Dettrminaiion# of the Strength 
of MaicnaU, including C on^reuive, Bending len<iile. and Torsion TeiLH . 
Experimental Study of the Steam Engine and Boiler, rnctional Efficiency 
Te<t^ ihc Flow of Water over Weim anrl through OtiIm es &c. 

ELECTRICAL LABORATORY — Fxpenmrntn with Continuous and 
Alternating Current Machines, Batteries, and Electrical Instruments, 
including Meters. 

The Courses also include — 

Mathematics— Principal R S Hfath, M A , 1 > Sl 

Physics— Professor J H Poyntimj, D Sc , F R S 

Chkmistry— ProfeMor Percy > Franki and, B Sc , Ph I) , F R S 


Lecturer -<j P Darnell Smi i h. B Sc 
MATHEMATICS-E S Bouiton, MA 
In addition to the aSove the College Stiff includes forty Assistant 
euurer^, Demonstrators, and skilled Artisans There are nine labor 


AND INT AND FINAL B Sc 
I-Eh-IFN GUINEAS A YEAR 
ar Short Prospectus (fret;), on application to the Rbgisi 


NORTHERN POLYTECHNIC 
INSTITUTE, 

HOLLOWAY ROAD, N 

(Clow to Holloway btation, G N Railway ) 

J T Donn, D Sc , Pnncipal 
ShSSIOV begins SEPTEMBER 19, 1898 
Courses in Mathematics and Geometry 

I ecture and l,al>oratory C nurse, in Merhanics, Physics, Che 
Botany, Biology, Physiology, Hygiene, and Sanitary Science 
Lecture Laboratory, Drawing, and Workshop Practice in all bran 


Mkiallurcy— Lecturer, G Mki lAnd, U , A r’s M 
The DIPLOMA, which cornea with it the AMOi^iateehip of the College, 
may be obtained at the end of ikrtt years' study 
The SESSION 1B98-.899 commences on Tuesday, October 4 Professor 
BURSTALL will attend to consult with intending StudenLs on October j, 

'^'For' DETAI^ d’ SYLLABUS, with Particulars of Fees, Scholarships, 
Ac , apply 10 the Secrbtakv 

VICTORIA UNIVERSITY. 

THE YORKSHIRE COLLEGE, LEEDS. 


anlTw-wkshop ClSws'm airBrnlding^TrLdc".'^ s'ubjecls.''''*''’ 

^ Course^^n Flcctncal Engineering, Lecture and Laboratory , and Trade 

Clasftei m F.ngliHh Literature, Modern Language*, Economic and Com- 
mercial Subjects, 

Course* of Lecture in connection with the London Society for the 
ExtenMon of University Teaching 

Clasaes for Civil Ser^cc Work and for London University Examinations 
in Needlework, Dressmaking, Millinery , Domestic Economy 

Classe* 111 Elocution and Muaic . Ambulance and Nunung Cour»e» 
Detailed Prospectus on application 

E GRIFFITHS, Secretary 

UNIVERSITY OF GLASGOW. 

COURSES IN ENGINEERING SCIENCE. 

The Session opens on October ao 

NaturalPhilosophy— Prof Lord Kelvin.D C L.,F R S , M Inst C E , 
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UNIVERSITY COLLEGE, LIVERPOOL. 

(VICTORIA UNIVERSITY ) 

Pre»id«nt— The Right Hon the Karl or Derav, K (> , G C B 
Principal— Proreuor R T Glaariirook, M A . h R S 
SESSION J898-9 

THE SESSION COMMENCES ON OCTOBER 3 
FACULTY OF ARTS- 

UkIVRBBITV TRAININO CoLUEf r 
Liverpool School of Architectukk 
FACULTY OF SCIENCE- 

SCHOOL or Enoinrkrino 
FACULTY OF LAW- 

Livcrpool Board of Legal SrutiiER 
FACULTY OF MKDICINE- 

School of Dental Surgery 
LiVBRFOOL &HOOL OF HvriENR 

Sfiecial pro«pecli»» of all the above may be had on application 
Further mforniation regarding Feea, Scholar«liips and Courvia of Study 
may be had from the College Calendar, or on application to the Registrar 
Ihe Principal will be in attendance at the College on Ihursday, 
September ap, and following daye, for the purpose of enrolling btudents 
and giving information regarding Course* of Study 

BIRKBECK INSTITUTION, 

BREAMS BUILDINGS, CHANCERY LANF, EC 

Principal-G. Armitage Smith, M A 
DAY AND EVENING CLASSES 
The Session commences SEPTEMBER aS, tSyS 
Univbrsitv of London —Complete Diy Courses for all the Examina 
lions m Science, and complete Evening Courses for all the Examinations 
for Science, Arts, and laiw Degrees 

^ ^IBNCE Clasies in every Branch, with Practical Work Well equippe 

I ECTUREs on Political Economy and Commercial Geegraphy Ci assrs 
in Languages, Cummercial and English Subjects, Common law. Bank- 
ruptcy, Equity and Conveyancing, Logit, Psychology, and Ethics 
School of Art (Day and hveiung) flrawing. Painting, Designing, 
Modelling, Life Classes L 

Civil Servile Assisiant Surveyor of Taxes, , Second Division, S.c 
Prospectus, Calendar (6<f , Post free 8<f ), and Syllabuses on application 
to the Secretary 

king's COLLEGE, LONDON, 

Students tn Arts and Science, bngmefnng;, Architecture, and Applied 
Sciences, Me<liane, and other branches of Education will be admitted for 
(he next Term 1 uexday, October 4 KVLNINO CLASSES commence 
Thur^ay, October 6^ d h ft d 

'Jn 7 |^lh”ffpaTem?an? guaVd'io*^^^^ "^rhei’^are' En!Tance'"scL*arxh'ip5’ a*nd 


STANFORD’S COMPENDIUM 
GEOGRAPHY & TRAVEL, 

ENLARGF-D, AND IN GREAT PART REWRITTh \ 

‘ *1 he new issue of ' Stanford n Compendium of Geography and 1 rTvel ' 
iH ,1 publication o( gre-it valui, and contains, m convenient form, the latest 
geoi'raphiCBl results of travel and research adequately treated Not onl> it 


NORTH AMERICA. 

VOL 11 

THE UNITED STATES. 

By HENRY GANNETT, 

Chief Geographer of the United Slates Geological Surse> 
With 16 Mapt and 73 Illustrations 


There are a few vacancies for Resident Students 
The College has an entrance both from the Strand a 
Embankment, close to the Temple Station 


BACTERIOLOGICAL DEPARTMENT. 

KING’S COLLEGE, LONDON. 

Director Prof CkooIvsiiank 

Demonstrator Oeokc.i: Newman, M D , F R S (Kdm }, 

D P H (Lamb l 

Assistant Demonstrator John Wii kinxiin, M B , D P H (Ixinil ) 
1 ho Laboralory will lie re opened on Monday, October 3 


requested to send in iheir names as early as poxsib^ 

For particulars of the above, and of all other Classes, and of the facililies 
for Original Research, application should he made 10 the Seckktarv 

~ BEDFORD “c6LLE(^, “LONDON 
(FOR WOMEN), 

YORK PLACE, BAKER STRKFT, W 
Principal— M irb ETHEL HURLBATT 
The Session for tSpS-pp begins on Thursday, October 6 Students are 
expected to enter their names between a and 4 o clock on Wednesday, 
Octobers. 

Th. Inaugural I,ecture will be delivereil by Professor Silvanus 
Thomfson, D Sc., F R S , at , 30 p ra on Thursday, October 6 
Further information on application to the PRiNfiFAi, 


TAjf Volumes alreoily isiueii of the New Series sm luJi - 

NORTH AMERICA Vol, I. CANADA 

and NEWFOUNDLAND By SAMUEL EDWARD DAWsON, 
Litl D (Laval), F R S C Wilfi 18 Maps and vo Illusiralums 
“ 1 he general xtopc and execution of the work, like those of us picde- 
cessurs, arc admiral It — Athemaum 

saiisLao^JI'atcount o°the lh>mimon'ihBn'’l*a8'|’.r*‘mu?ly* h«ii°pu"b"li4ied^'^ 
—Gfografhuai Jtmrnat 

AUSTRALASIA.— Vol. I. AUSTRALIA 

and NEW ZEALAND By ALhRED RUSSEL WALLACE, 
LUD,DCL,FRS With iminerous Map. and Illustrxtiuns 

genus included in the term ' intenUi^ viRitorH ^ Australia, L>r Wallace 

AUSTRALASIA.— Vol. II. MALAYSIA 

and the FACIMC ARCHIPELAGOES Hy F H H OUILLE- 
MAKD, M D. Author of “The Cruise of the With 

numerouft Maps and Illustrations 

“Dr Guilemard s volume w certainly ihc^ m^o.i niierestin^ and accuraU 

AFRICA.— Vol I. NORTH AFRICA. By 

A H KEANF, FRGS, Author of “A-iia* m vimc Scricb, 
“ Eastern Geography." &c With 9 Maps and 77 Illusiraliona 

labour, for the volume In the former serin by the late Keith Jolinsioff ha.c 
been entirely superseded Mr Keane is to be complimented on the manner 
in which be his discharged his task '-^Gtoigovi tferald 

AFRICA— Vol. II SOUTH AFRICA. By 

A H KEANE, F R O S , Author of " North Afric’^ in i»ame Series^ 
“ Eastern Geography,' &c With 11 Maps and 9a Illustrations 
“An admirable repertory , not merely of geograplncal infornialion proper, 
but of so much of hixtor>, ethnography and political Mci^situdcs as is 
icquircd to illustrate and cxplnin the geography ’ T am s 

ASIA. — Vol. I. NORTHERN and 

EASTERN ASIA, CAUCASIA, RUSSIAN TURKhSTAN, 
SIBERIA. CHINESE EMPIRh, and JAP\N By A H 
KEANK, FRGS With 8 Maps and $■ lllu.tratinns 
" Mr Keane, with^riclised skill, hiw brought l^cjther a vj^ide nnd mnsl 

advantage of numerou:, illuslralions, a copious index, and a singularly hne 
SCI of coloured maps ' — Sfeetktr 

ASIA. — Vol II. SOUTHERN and 

WFSThRN ASIA, AFGHANISTAN, INDIA, INDOCHINA, 
MALAY PENINSULA, TURKEY in ASIA, ARABIA, and 
PERSIA By A H KEANE, FRGS With 7 Maps nnd 8» 
Illustrations 

Like the first volume, it hsx been almost entirely recast nnd to a 


« BUKOPE ” and •• CEHTRAL and SOUTH 
AMERICA ” are in aotive preparation. 


London. EDWARD STANFORD, 

26 and 27 Cockspur Street, Charing Cross, S.W 

Gtegra^fur to Hit Majesty ike Qnteiu 
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W. G. PYE, 

PIi;siciiI & Physiological lastrument Maker, 

80 ST. ANDREW’S STREET, CAMBRIDGE. 



Viicc £& 108 

IMPROVED REFLECTING GALVANOMETER. 

"le with above, any 

leter Shunts, Galvanometer Lamps ai 
Keys, Single Coils, Batteries, &c 
Kelianie Apparatus at low pricts for teaching Mechar 
Hydrostatics, Heat, Optics, Magnetism and Lleclricity, 
supplied to many of the leading Technical Institutes and 
Organised Science Schools 

Liita Free on epphoation PhysiologiCit List m oreparation 

TREDKrjAGKSOfjTGo 

[ (Lata MOTTERaHEAO A CO ), 

14 GROSS STREET, MANCHESTER 

flonfs Entranea i 10 Half-Moan Stmt 

LABORATORY FURNISHERS, 

bnportsn, Kanaraottitart and Daaisri la 

CHEMICAL AND PHYSICAL 
APPARATUS 

Of every Description 

Fine Chemicals, Yolametrlc Solotions, 
Plain and Stoppered Bottles, 

AND EVERY LABORATORY REQUIREMENT 


BREWSTER, SMITH, & CO., 

6 CROSS STREET FINSBURY PAVEMENT EC 

MaNUIAC UKhRS ANI, IMIORIIKS Ol. 

CHEMICAL AND SCIENTIFIC APPARATUS 

PURE CHEMICALS. 

Apparatus for School and Trade purposes 


Finest Bohemian and Jena Hard Glass also Cheap German 
Glass Goods, graduated and verified Burettes I’lpetles, and 
c c Measures Balances Metric \V eights, either separately or 
in Sets 

Our New Test Tube Stands (Patent appi et for) will hold an, size Te t 
Tubes from I to il inch diameter A great adva itage uver the ordinary 
Stands in use which oiil, have } i ich hole 

/V/r< Lists ready about September 20 


C.E. MULLER & GO., 

MANUFACTURERS OF 

CHEMICAL AND PHYSICAL APPARATUS, 
X-Ray Tubes Argon and Helium Spectrum Tubes, 
Special Apparatus for Research, Chemical 
Thermometers, 4o, Ac 




NEW DOUBLE 
SURFACE 
CONDENSER, 

desij,ned to take the place 
of the ordinary Liebig 
Condenser Whilst being 
more efficient, it is oo/y 

one ff/T/i the size 


f SETS OF APPARATUS 

I TOR 

STUDENTS’ USE. 


Pr ca Lists and full particulars of above on application 

148. HIGH HOLBORN, LOHDON,W.C. 


THOMAS’S 

PLATES AND FILMS, 

ORDINARY or ISOCHROMATIC, 


PLATES 11,- ;23 ;4 3. R. THOMLS * Co., Ltd.. 

FILMS ;16 !3I 66 rHortN-roN heaih 


R0NT6EN TUBES WITH VACUUM] 
REGULATOR. 


WILHELM &,CO , 

WESTMORLAND BUI I DINt,'' AIDLRSOMI- ST It I El 
I ON DON 1 C 


BAIRD & TATLOCK, 

Ilianufacturers ot Cbemlcal an& l^byslcal 
Spparatua, Xaboratorp JSenebes, fume 
Closets, 

Dealers anb importers of pure 
Cbemicals, <Kc. 

Contractors to fjer fDajcstp’s (Bovernment. 
14 CROSS STREET, HATTON GARDEN, 
LONDON. E.C. 

urdlOGbES 0\ An J /CAT JON 
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MACMILLAN & CO.’S BOOKS 

FOR 

STUDENTS OF ZOOLOGY. 


A TEXT-BOOK OF ZOOLOGY. By T. Jeffery Parker, D Sc., F.R.S., Professor 

of Biology in the University of Otago, Dunedin N Z , and WILLIAM A HASWELL, M A., D.Sc , F R.S , Profeisoi 
of Biology in the University of Sydney, NSW In Two Vote With Illustrations. Medium 8vo, 361 net 
LITEA'ATURE —"The scheme of clas-sification is on the whole so good that even those who find fault with matters of 
detail will admit its general excellence The sections on Distribution — geographical, bathymetrical, and geological — and on The 
Philosophy of Zoology have been written with extreme care, the latter especially being full of pregnant remarks and suggestions 
A useful chapter on the ilistory of /oology is api^ended, from which a true idea of the perspective of things can be gathered. 
Both volumes are copiously indexetl, and reference to any heading is thus made easy ” 

A TEXT-BOOK OF ENTOMOLOGY, including the Anatomy, Physiology, 

LmUryology and Metamorphoses ot Insects, for use in Agricultural and Technical Schools and Colleges, as well as by the 
working EruOniologist By AI PIIEUS S. PACKARD, M D , Ph D , Professor of Zoology and Geology, Brown 
University Medium 8vo, l8i net 

NATUEE — Dr Packard’s book will be of the greatest service to students of insect anatomy, and almost indispensable to 
future writers on the subject . bhould find a place in every library which includes comparative anatomy, and should lie the 
constant companion of all who occupy themselves with the structure and life histones of insects ” 

ESSAYS ON MUSEUMS AND OTHER SUBJECTS CONNECTED WITH 

NATURAL HISTORY By Sir WILLIAM HENRY FLOWER, K C B , D C.L., D Sc , LL D„ Ph D , F R S , 
F R C S , P Z S , Correspondent of the Institute of France, &c Demy 8vo, izi net 
ATUENjI^MM Many of the essays possess permanent value, and all were well worthy of being printed afresh ” 


A TEXT-BOOK of COMPARATIVE 

ANATOMY By Dr Arnold Lano, Professor of Zoo 
logy in the University of Zurich. With Preface to the 
English Translation by Dr Ernsi Hakckki Translated 
by Hbnry M Bernard, M A. Cantab , and Matilda 
Bernard Vote I and IT (completing the Invertebrates) 
8vo lyj net each 

LESSONS in ELEMENTARY AN- 

ATOMY. By ST GEORGE MIVART, F K S , Author 
of “ The Genesis of Species ” Feup 8vo 6f W 


A TREATISE on COMPARATIVE 

EMBRYOLOGY By the late Prof F M BALPOUR, 
M A , I R S In two Vote Second Edition Medium 
8vo Vol I i8j Vol II 2ir 

The ELEMENTS of EMBRYOLOGY. 

By Prof MICHAEL POSTER, M D , F R & , and the 
late Prof P’ M KAI.P'OUR, F R S Second Edition, 
revised Edited by A Sedowicr, M A , and W Heape, 
M A Illustrated Crown 8vo lof (id 


ELEMENTS of the COMPARATIVE 

ANATOMY OF VERTEBRATES Adained from the 
German of Rohuri Wiedersheim, Professor of Anatomy, 
and Director of the Institute of Human and Comparative 
Anatomy in the University of Freiburg, m Baden By W 
NEWTON PARKER, Professor of Biology in ihe Un|. 
vetsity College of South Wales and Monmouthshire With 
additions by the Author and Translator 270 Woodcuts 
Medium 8vo Second Edition lis, 6 d net 

The STRUCTURE of MAN - An IN- 
DEX to his PAST HISTORY By ROBERT WIED 
ERSHEIM Translated by H and M Bernard 
The Translation, Edited and Annotated, and a Preface 
written by G B Howes, F R S , Professor of Zoology, 
Royal College of Science, London With 105 Figures in 
the Text Svo 8f. net. 

A COURSE of INSTRUCTION in 

ZOOTOMY Verlebmta By T JEFFERY PARKER, 
P' R S , Professor of Biology in the University of Otago, 
New Zealand With Illustrations Crown Svo Ss 6 d 

An INTRODUCTION to the OSTE- 

OLOGY OF THE MAMMALIA. By Sir WILLIAM 
HENRY FLOWER, F R S , P R C S , Director of the 
Natural History Deiiartment of the British Museum Il- 
lustrated Third Edition Revised with the assistance of 
Hans Gadow, Ph D , Lecturer on the Advanced Mor- 
phology of Vertebrates m the University of Cambndge 


u- STRUCTURE AND LIFE of BIRDS. 


The NATURAL HISTORY of the 

MARKETABLE MARIRP: FISHES of the BRITISH 
ISLANDS By T T CUNNINGHAM, MA Wnh 
Preface by E RAY I.ANKtsltR, F R.S Illustrated 
Medium Svo ys M net 

NATURAL HISTORY of AQUATIC 

INSECTS By L C MIALL, FRS, Professor of 
Biology in the Yorkshire Collegi., Leeds Illustrated 


THE ORIGIN AND METAMOR- 

PHOSES of INSPXTS By Sir JOHN LUBBOCK, 
FRS With Illustrations 31 6 d [Nature Senes 

MONOGRAPH of the BRITISH 

CICAD.E or TETTIGIIDE (Proghoppers and Gra.ss- 
llies) By GEORGE BOWDLER BUCKTON, F R.S , 
Illustrated by more than 400 Coloured Drawings. Two 


A HANDBOOK OF BRITISH LE- 

PIDOPTERA By EDWARD MEYPICK, BA, 
F Z S , F E S , Assistant Master at Marlborough College. 


MACMILLAN AND CO, LIMITED, LONDON. 
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MACMILLAN’S 

ELEMENTARY SCIENCE CLASS BOOKS. 

Adapted to the Elementary Stages of the South Kensington Syllabuses, 

JUST PUBLISHED Globe 8vo is 6rf 

GEOLOGY FOR BEGINNERS. By W W Watts, MA, FGS, formerly Lecturer to the 
Cambridge University Extension, and Member of Her Majesty’s Geological Survey, &c With 310 Illustrations. 
GUARDIAN — “Since Geology has begun to take its pU.e m scho d turruula a work lias been needed adapted to 
junior classes, and one which lends ilself to ‘ getting up ’ for examinations The book before us seems well designed to supply this 
need Abundant illustrations and a copious index add to the value of a book which is evidently the work of one who knows 

the ground ” 


PRACTICAL PLANE and SOLID GEOMETRY. 

With an Introduction to Ciraphic Statics By J. 
HARRISON, M Inst.M E , &c , Whitworth Scholar, and 
G A. Baxandau is 6tl 

ARITHMETIC FOR SCHOOLS By S L. 

LONLY, M A With or without Answers 41' 6J each 

ARITHMETIC FOR SCHOOLS. By Rev J B 

LOCK, M A New Edition 4J 6if. Key, loi 6rf 

A TEXT-BOOK OF EUCLID’S ELEMENTS 
By H S. HALL. M.A , and P II STEVENS, MA 
Book I , jj Books I to IV , y Complete, 4s bd 
Kky to Books I -IV , bs bd Kkv to V , VI , and XI , 
3s bd Complete, is bd 

ALGEBRA FOR BEGINNERS By H S Hau, 
M A , .ind S R KNIGHT, BA is With Answers, 
is bd 

[T/us book deals with Aliiebra as far as Quadraltc h(iuatto>ss ] 

ELEMENTARY ALGEBRA By H S Halc, 
M A , and S R KNIGHT, BA y bsl With 
Answers 41 bd Kfy, is bd 

[nis book tOitrs the Sotond and Tht/d Wai'is ] 

ALGEBRA FOR BEGINNERS By I Tod- 

HONTER New Edition, thoroughly Revised by S L 
LONEV, MA (.lobe Svo y bd WiihAssuiRS, 

4f 6d Kev, 8/ (hi net 

MECHANICS FOR BEGINNERS By Rev J 

B LffCK Part I Mechanies of Soliils, 2S bd 

MECHVNICS FOR BEGINNERS By W Gal- 
LA FLY, M A is bd 


HYDROSTATICS FOR BEGINNERS By F. 

W SANDERSON, M A 21 6t/ 

ELEMENTARY LESSONS IN HEAT, LIGHT, 

AND SOUND By Prof D F lONES, B Sc is bd. 

FLEX' FRICTTY AND MAGNETISM FOR BE- 

(.INNERS B> !• W SVNDERSON 2t 6<f 

AN INTRODUCTION TO THE STUDY OF 

CHEMISTRY By W II PERKIN, Jon, PhD, 
!• R S , Professor of Chemistry in Owens College, ind 
B LEAN, D Sc is txl 

INORGANIC CHEMLST'RY FOR BEGINNERS 

By Sir HENRY ROSCOE, E R s . and JOSEPH 
LUNl, BSc New Edition, 1895 le bd 

PRACTICAL INORGANIC LHEMISIRY By 

G S TURPIN, M A , D Sc is Oil 

A JUNIOR COURSE OF I’RACl'K.AL ('HEM- 
ISIRV By 1 ' JONl'S, I C S With Preface by Sir U 
E Ro.eoh, 1 ' R S Eighth Lduion is bd 

ORGANIC CHEMISTRY FOR BEGINNERS. 

By (. S TURPIN, M -V , D Sc is bt 

PHYSIOLOGY FOR BEGINNERS. B> Prof M 

FOSTER and Dr SHORE is (hi 

PHYSIOGRAPHY FOR HICGINNERS By A. 

I SIMMONS. Its- (Lond ) 2f bd 

HYGIENE FOR BEGINNERS By E. S Rey- 
nolds. M D IS bd 


MACMILLAN AND CO, LIMITED, LONDON. 


NOTICE — Ailverlisemeitls and business leUers for NATUKt should he addtessed to the Publishers, Edtiori, 
communications to the Editor The telegtapku address of Naiurk is “ Phusis," Lonpon 

SUBSCRIPTIONS TO “NATURE.” j CHARGES FOR ADVERTISEMENTS. 


Yearly . ... 

Half-yearly . . 

Quarterly 

To all Placbs Abroad 
Yearly 

Half-yearly , . . 
Quarterly 

Cheqx 


"Three I.ine' m Column 
Per Lure after 

( )tie Eighth Page, or Quarter Column 
I.iiiurtcr Page, or Half a Column 
1 lalf a Page, or a Column 
W hole Page 

* 1 he first line heing in heavy type Is charged for a 

and Mapey Orders payable to MACMILLAN Sp CO , Limited 
OFFICE ST MARTIN’S STREET, LONDON. W C 




LARGE MODEL ILLUSTRATING HERTZIAN WAVE MOTION. 


As designed by Prof. SILYANUS P. THOMPSON. 

Beautifully illustrating the propagation of the Wave, the progress of which may be 
watched, from the Oscillator until it reaches the Resonator and causes a 
responsive vibration. 

Apparatus for Hertz Experiments. Radiator and Coherer to Illustrate WIRELESS 
Ti^LEGRAPHY. Syntonic Leyden Jars with Air-gap Tuning Slide, &;c. 

(BY appointment TO THE ROYAL INSTITUTION OF GREAT BRITAIN. 

GOVERNMENT OONTRAOTOR8, Ao., 

56 CHARING CROSS ROAD, LONDON, W.C. 





The CAMBRIDGE SCIENTIFIC INSTRUMENT 
COMPANY, LIMITED, 

Manufacturers of Seismographs, after the design of Professor 
Ewino, F R S , for automatically recording Earthquake 
Phenomena 

HORIZONTAL PENDULUM SEISMOGRAPH. 
VERTICAL MOTION SEISMOGRAPH. 

DUPLEX PENDULUM SEISMOGRAPH. 

These Instruments have been supplied to the Lick Observatory, 
Calitornia , the University of Sydney, NSW, 
the McGill University, Montreal; &.c 
IVrt/t far Particulars and Illustrated Prtie Lists, to 

“INSTRUMENT COMPANY, LTD, CAMBRIDGE." 





' PHCENIX FIRE OFFICE, 

9 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 

Established 1782. 

r MODERATE RATES ABSOLUTE SECURITY. 
ELECTRIC LIQHTINQ RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 

Sacaaraaias-W C MACDONALD and F B MACDONALD 

paid OVER «ao,000,000. 

£10 los.^^^^ROME tours 
Organised by Dr Lunn and Mr Perownk 
' Fare includes seven days’ hotel accommodation and second- 
class return ticket vu! Dover and Calais. Extensions to 
Horcncc, Venice, Naples, the Italian Lakes, and the Riviera, 
October II — SKfRETARY, 5 Endsleigh Gardens, Euston.N.W , 
47 St Paul’s Churchyard, L C : 3 Charing Cross, W C . and 
32 Piccadilly Circus, W 

X O”0- 

DOUBLE BULB 
TUBES. 

DOUBLE MERCURY BREAK. 


IflilllilllllllKiTilIHUllllRM 


20-lnch OUTFIT 

at work. 


Messrs. ISENTHAL, POTZLER, & OO., 

88 MORTIMER STREET, CAVENDISH SQUARE, 
XaiOlNTDOM, 'Vir. 









J M HORSBUkoH.’M A ! b«cr«iary* 

ST BARI^OLOMEW'S^OSPITaL 
AND COLLEGE. 

PRFUMINARY SCIENTIFIC CLASS 
S>st«maUc CourK«« of I^cures and Laboratory Work in the subjacia of 
the Piehroinary Scientific and Interinedmie B Sc ENaminatioos of tbe 
UniveiKity if London will commence on October and continue till j idy, 

for the whole Courw, £31, or jfi8 18/ to Students of the Hospital . 
or single subjects may be taken 
There is a Special Clast for the January Examination 
For further particulars i^ply to the Warden of the College. St Bartbolo' 
mew « Hoapltal. London. E C 
A Handbook forwarded on application 

VICTORIA UNIviisiTV 

UNIVERSITY COLLEGE, LIVERPOOL- 

MEDICAL FACULTY 

Ajalkauont are invited for the CHAIR OF MIDWIFERY AND 
CVJRECOI Ot.Y. which it Vacant by the death of Prof^itor Wallace. 
Filfticulars can be procured from the RROiSTiAa, Unlvertity College, 


j , tact , good juagment . capaoimy to nirt 

scientific workers engaged in the manufacture of fine medicinAl 
chemicalt and pharmaceutical products A gentleman with University 
training and Degreet preferred 1 he position commandi a liberal 
talary Replies will be ireat^ in the strictest confidence if m desired. 
—Address, stating age, qualifications, and experience, to “ Manager, 
c/o Mestrt. MAHicav, StewaRT, & Co , 57 Coleman Street, London 

LABORATORY, Chetmcal or Botanical.— 

WANltD, SITUATION .» " LECTURER'S ASSISTANT " by 
.X Slud«nt, Swonity Colle*. Hold. College Diplom- end several 
Advanced Science, and other Certificates —W J I lower, Walmer 
House, Herne Bay, Kent 


for sale.— W imshurst Machine, com'- 


Now Ready, Pnee tod net (Poiuge id extra) 

PROGRAMME OF TECHNOLOGICAL 

EXAMINATIONS of the City and Guilds a^_I^ndoii Inatlw^, 
ning the Regulations for tie REGISTRATION and INSFEC- 
f of CLASSES In TECHNOLOGY and MANUAL TRAIN- 
To be obtain^ from any Bookuller, or from Meatrm 
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MR. SPENCER’S NEW VOLUME. 

(Ready to-morrow.) 

REVISED AND MUCH ENLARGED Price iS> 

THE PRINCIPLES OF BIOLOGY, 

VOL. I. 

By HERBERT SPENCER 


JuHt Published, price 31 Free by Post, 31 ^ 

THE OWENS COLLEGE CALENDAR 

FOR THE SESSION 1898-99 

MACMILLAN & CO. Ltd. London J £ CORNISH, Mencheter 

ORIENT COMPANTS PLEASURE CRUISEr 

By their Steamship LUSITANIA (3912 tons register), 

To the MEDITERRANEAN and the BLACK SEA. 

Uaving LONDON aoth September. 

And visiting TANGIER, VILLEFRANCHEffor Nice, &c ). PALERMO, 
CONSTANTINOPLE, SEBASTOPOL, UALAKLAVA, YALTA (for 


String Band, Eloctnc Light, 'High-class Cuisine 
Manae.r. / ^ GREEN and CO I Head Officas, 

Managers | ANDERSON, ANDERSON, and CO / Fenchureh Avenua 
For pASMse apply to the latter Firm, at 5 Fenchureh Avenue, London, 
EC . or to (he West End Branch Office, id Cock>ipur Street, S W 

PHT8IOORAPHY and OBOLOOY. 

COLLECTIONS & MICROSCOPIC SLIDES 

As advised by Science and Art Directory, arranged by 

JAMES R. GREGORY & CO., 

Mlnaralofflata, dco., 

To Science and Art Department, British, Indian and Colonial 
Museums, &c 

NOVBli'nxiS and BA^^OaMB and PRB010U8 

Afineral M Mustum^^'CclUcter,, and all fnrfout 

Xcck SfLimtm and Mii.n>tca/u Sutians of Raik, and Mimrat, 

NEW AND VALUABLh MINERS SPECIMENS CONSTANTLY 
ARRIVING 

Stores i Offices ; 1 KaUo Plaoa, KBM8INGTON, W 

New CATA1.0CUE6 akh I ibts Fsek 

M.BERT EDWARD 7 a MR ACH 

(Lata CHARLES JAMRACH), 

NATURALIST, 

i8o ST. GEORGE STREET EAST. 

Implcmenti of Saraga Warfare Idoli, Sacred Maaltf, Peruvian Polterr, 
Nttanlus China, Lacquers, Gongi, Shells, and other Curios 

ESTABLISHED ISBl 

BIEKBECK BANK 

30 Southampton Buildings, Chancery Lane, London. 

INVESTED FUNDS 

£10,000,000. 


HOLLOWAY’S OINTMENT 

CURES 

Gout, Rheumatism, Lumbago, Sciatica, Cuts, 
Bruises, Sprains, &o. 

INVALUABLE FOR ALL SKIN DISEASES. 
HoUevaj’i OtstneDt ud Pills ma/ b« obUintd of 
all llsilloiBe Tendon. 


WATKINS ft DONCASTER, 


NATURAlsISTS, 


CABINETS AND APPARATUS 

FOR CNTQltOLOgr. Blttoa' £908, AMO ALL BHAMCH£8 OF 
NATURAL HtiTOtir 

SPECIAL S HOW-ROO M FOR CABINETS. 

Call or ttnd for dttallad Catatof no (Bt pp ), Pott frtt on 
appUeatloH 

~ ” ir Bxei 

I refei 

tuieuma, CollegM. Ao. 

A LARGE STOCK OF INSECTS AND BIRDS’ EGGS. 

Bird,, Mammal,, Ac , Preserved and Mounted by Firai-cleui Workmen 
with true natural lurrounding,. All Hook, and Publication, on Natural 
Hmory j^upplied 

36 STRAN D, LON DON, W.C. 

(Five Door, from Charing Cro.l) 


MINERALOGY. 


Mr HENSON h 


beautiWl^ ( 


ic Cryntils of Haddon Tourmallnso, 
■yitsllised Orpiment, Native Sulphur 
id Vellow Wulfenites, alto Sipylite 


ColUett ons fa r Prospectors Lesso ns ^sven» 

SAMUEL HENSON, 971ECENT STREET, LONDON, W. 


ESTABLISHED 1840 


MINERALS 

'*The Complete Mineral Catalogue, i8 


FOR EDUCATIONAL 
AND 

SCIENTIFIC PURPOSES. 


MOTE 

TRILOBITES 

Prom the Upper Silurian of Dudley. 

Phacop, caudalui, tr 6<i’ to 15* I Phacop, Downingl*. ir 6<f to u 
Aclda*pi« coron.ia, ar to Encnniiru, vanolan,, \s M to 


A few Upper Silurian Cnn 


noloiiotu,, 31 6 d to »r 
arnls, and Brachiopod, 


Catalogues Post Free 

THOMAS D. RUSSELL.”Mineralogist, 

78 NEWGATE STREET, LONDON, E.C, 

LI vTnq^ecTm e 1 ^ for 
THE MICROSCOPE. 

Volvox, Spirogyra, Deimids, Dlmtoma, Amceba, Arcella, Actinoipharium 
Voriicella, Sientor, Hydra, Floscuioria, Stephanocerot, Melicerta, and many 
other Specimens of Pond lafe Price is per Tube, Pont Free Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c , for Dissection purposes. 

THOMAS BOLTON, 

as BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH, 
The following animali can always be supplied, eitlier liYing 
or preserved by the best methods 
Sycoa^CIava^ Olmlia, S^ularia , Actinia, ^Tealla,^arjrephyll^ Al^ - 


Hormiphoralpraiervad) , Leptoplona , Uoeui, Ai 


Lapas, Baluua, Gaa , 

'Buednum, Eladomu Pactau, 

irla, Aatarias, Echlnua ; Aadtia, Salpa 

pratervao;, scyuium, Kata, etc., etc 
For pricat and auira detailed Utu apply to 

Bialoglcal Laboratory, Plymooib THE DIRECTOR. 


Ai^odile, Arenicola, Lanica, Tereballa, 
Ufia Mysls, Neballm Cardnus, Patella,' 
Bitgula, Criiia, Pedicallina , Holothurla, Ai 
(prwrvad), Scyllmm, Rata, Ac 





A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


No 1509, VoL S8] THURSDAY, SEPTEMBER 29, i8( 


[PRict Sixpence 


I ADJUSTABLE 
TABLE 

RESISTANCE 

BOBBIN. 

Por use with Hand feed Arc Lamps 
So constructed that it can be placed 
on any table without injuring it by 
the heat For Lantern work it is 
invaluable, enabling the operator 
to increase, reduce, or double his 
illuminatini' power instantly by 
merely sliding a brass band up or 
down A strong and handsomely 
made piece of apparatus 
no* £1 16 0 


N^TOJ^A OO.JlJiT 8T.,L0MQN. 
m GRI FPI N’S 

NEW DRAUGHT 

11 GAS FURNACES, 

, INDEStBUCTIBLE 

d 0A8T-IB0N BUBNEBS, 

Prodiwmg a WHITE HEAT in 
Crucibles «r Mnffles No Gauzes, no 
I Smoke A perfect Bunsen Flame No 

troublesome Internal Fittings , the Cover 
swivels offt the Crucible u easily removed 
» jxiweiful and reliable Burner 

Vdlts CMt>lron In 85 Minutes from time of Llfrhtlnff. 


ILimRATBP PRICi^ 

JOHN jToRIFFIN 4 sons, E 

32 OAitRXOK STBUV. LONDON. W.O. 


NALDER BROS. &CO., Ltd. 

16 RED LION STREET. CLERKENWILL, LONDON. 

^ N.C S. PAHERN OP CAMPBELL’S 

W FREQUENCY TELLER. 

M Indicates frequency direct m Alternations 
by V>«f Second when connected 

anywhere m an alternating 

Price £8 10s 



THE TOURISTS ANEROID. 

(WHITESIDE-COOK’S ) 



Fop Measuring Altitudes without Qaloulatlon 

New UiUBTaaTUD Paici List. Fara av Post j 

Made only by > 

NEGRETTl & ZAMBRA, 
sciniTiric issTBinnirr ■akbrs icthe asm, 
38 HOLBOBN VIADUCT. E.C. 

8IIAH0H18 I 4* OOfINNIU., 188 MOfHT STRIKT 
NBORETTl & ZAM B&S’S CamlOiU^’' 600 Pafa.. 

TtltFhoM No AW-mi " WeoErrTi, Loadoa " 





and u Sc m rngm«trmg bciance, and a Ust uui9«mi«» »*•«« 
afaipt op«n 10 Scienca Stuoants, can ba hod from the Aiisi<iTANT Cli 

UNIVERSITY COLLEGE, LONDON . 

LECTURES ON ZOOLOGY 

The Geneiel Coune of Lecture* on Zoology, by Prof W F R Wbldoi 
F R.S , will commence on Wedneadey, October 5, at One o'clock 
A Spoaal Couree of Lecturei on Polychoeta, suitable for Candidates f 
the B Sc Degree under the new regulations of the University of Londo 
will commence on Tuesday, October 11, at One o'clock, and will be coi 
•tlnued on Tuesdays ihroughout the Season 

BEDFORD COLLEGE, LONDON 
(FOR WOMEN), 

\"ORK PLACE, BAKER STREET, W. 

HYOIBNB AND PUBLIC HBALTH 
TUb Course of ScleniMc Instruction, Practical and Theoretical, begii 


The Laboratory will be re-opened on Monday, October 3. 

The PaacTicaL CouRsa for Medical Practitioners. Veterinary Surgeons, 
Analysts, &c , will commence on October s 
The Special Instruction for CaNDiDATas for the Diploma of PtiULic 
Ukalth will be given daily, and those wishing to Join this Ctase are 
requested to tend in their names at early ai potsible 
Fur particulars of the above, and of all other Classei, and of the facilities 
for Original Research, applloation sh ould be made to the SgcaWAhT. 

MATRICULATION B.A. & B.8o. 

PREPARATION by CORRESPONDENCE *ad ORAL TUITION 
on a THOROUGHLY INDIVIDUAL SYSTEM. Fcm bM«d on •ncceia 
if deiM 


luluui, EnglUh, Mathsiiuutcs, Scionc**, Lo^, Piycboldgyi PoUdcal 
Economy, &c 

For Tarns, Ttstimoniali from loctessfal PupiU> &c., addrms Mr J. 
Chaiilkston, BA. (Lood. aod Oxom), The Burlington Oai i oii 
Chancary Lana, London, W C 
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SWINEY LECTURES ON GEOLOGY. 


A Coane of Twe1v« Locturea on Tbc pAleontolo(j:y of Great Britain ” 
win be delivered by Dr R. H TkaqqaiR) M D . LLd , !• R S , m the 
Lecture Theatre of the South Kentin^on Muteum (by permUsion of the 
LordK of the Committee of Council on Education), on Mondays, Wedneiidu>s, 
and Kridaya, at 5 p.m , beginning Monday, October 1, and ending hriday, 
October 38 Each Lecture will m illustrated by meant of lantern Slides 
and Lime Light. Admiulon to tbc Course, Free 
By Order of the Trustees. 


m (Natural History), 


A FLO WKR, Dire. 


THE ELECTRICAL 
GENERAL ENGINEERING COLLEGE, 

experimental” ENGINEERING 
WORKS, 

a and 4 PENVWRRN ROAO EARL’S COURT, 
LONDON, S.W., 

Tr»ln« Student, (ot Eloctiical, Mechanical and Mining Engineeiing 
Develop, kleotrical and Machinicl Palenl. 

Con.lruct. E.pwiinental and Special Machinery and Model, to 
Specidcation. 

LONDON BRANCH at 
24 CHANCERY LANE, W C. 


QUERNMORE. 


TultionhyJOHN GIBSON, M A (Fir.taas.,Carab handG I OLV, B A 
(Finn Claw, London), for all Public Eaamiiialiun. SpMlal iDItruotlon 

in Bol a nUflo ABlonlton for auceewful ' — 

in the Briii.b l.land. or the Colooiei 
Practical, Chemical, and Phy.ical I. 

■pondent ‘ and Higher Enammaiiun To -1 — 

or dl the leedina C S. and other Kiammation. Price .(d , po.t 
Prue of One Guinea for competition each month , Special Priie of 
OalntM each June and December 


PlTe 


VICTORIA UNIVERSITY 

UNIVERSITY COLLEGE, LIVERPOOL. 

MEDICAL FACULTY 

Application, are invited for the CHAIR OF MIDWIFERY AND 
GYNrECOLOGY, which |« Vacant by Ihe death of Profewr Wallace 
Particular, can bo procured from the Reoi.trak, Umvercity College, 
Liverpool, to whom application, (with le.gmonial.) inu»t he «nt on or 
befor^^lurday, Oclober 6, i8<)8 

PROFESSOR OF MATHEMATICS.— 

Wanted for the South African College, Cauetown Salary /Cs*x>, with 
a possible increase of /loo £so allowed for pa-ssage money Duiips 
to tonimence on is( l-ebroary, 1899 Applications, with ceriiln ues ns 
to qualilicAtions and health, to be nddressed “ Cafe, Office of 
Natvkb, St MartinV Street, Londoa, W C , not later than i%t 




GEORGE HERIOT'S TRUST. 

ASSISTANT PROFESSOR OF APPLIED PHYSICS required ii 
Ihe Heriot Walt College, Edinburgh Salary, £150 per annum 
Application, to bo made 10 the Principai at the College 

DAVID LEWIS, Tteawrer, 

Edinburgh, September at, 1898 

"municipal SCIENCE, ART AND 
TECHNICAL SCHOOLS, PLYMOUTH. 

Wanted, an ASSISTANT MASTER (Undergri^uaie in Science of 
London Univenuty preferred), mamly for School of Scieoco work Muat 
have good teaching experience. Faciliiie. to complete Degree State 
Salary Apphca.ion. a. once » t W BVFIEI D, Secte.ary 


|MT0II-I 

L 

“ AMKR " Ml " RUBY " CAMERAS FMM £2 131. S8. 
^BIVd^TIME mo IIISTArAllE0IIC,8HlinERS FUM I2l 81 

llltuir^ttd CmimhrM I'm 

M THOntTON-PtOKAM) MAMIFACTUittliC 00 .. Ltd., ALTRIHOMAM. 



fourteenth edition of 

KIRKES* HANDBOOK OF PHYSIOLOQY. 


Large Crown Svo, 14s. 

HANDBOOK 

OF 

PHYSIOLOGY. 


W D. HALLIBURTON, M.D , FRS, 

Profewor of Phy.iology, King . College, London 

WITH UPWARDS OF SIX HUNDRED ILLUSTRATIONS 

(INCLUDING SOME COI OURED PLATES) 

“ The book, as now prewiiied to the student, may be regarded $s a 
thoroughly reliable . .position of the present .late of phjsiological know- 
ledge -Tna lANtai 

" Dr Halliburton h.w re-editeil the work wiili great care and Judgin' nl, 
and being now quite up to date, it ought lo mainlnin Its position as one 
of the most popular student, text book. Meuicai Timas 


London JOHN MURRAY, Albemarle Street 


NO\V READY Price 141 
Vol XII No 47 

ANNALS OF BOTANY. 

Edited by ISAAC BAYLEY B.ALKOUR, M A , M D., 
F K S ! SYDNEY 11 VINES, D Sc , E.R.S , D H. 
SCOTT, MA, PhD, !■ L S j and W G FAR LOW, 
M D , assisted by other Botanists 

SEPTEMBER 1898 Principal ConUnti 


THE FERTILISATION OF ONOCLFA. By W R Shaw 
SOME THAMFS BACTERIA By 11 M Ward 
ON THE ROOTS OF BIGNONIA. By T, G Hhl. 
CUPRESSINOXVLON VECTENSE By C. A Barber. 
THE ACTION OF COLD AND OP SUNLIGHT UPON 
AQUATIC PLANTS. By A J Ewari. 

ON THE DEVELOPMENT OF ARUM MACULATUM 
EROM THE .SEED By R Scott and E Sakgant 


ILLUSTRAIEIJ WITH 7 PLATES. 


LONDON HENRY FROWDE 


Now Ready No. n. Price ir 

THE SCIENTIFIC ROLL. 

Climate I Banc Cmuhtliia Tt it emn^hted In Sixteen Xumleis 

Conducted by ALEXANDER RAMSAY. 

PrcpcctuM. and Subacrlptjoii Form. Fr.e by Poet on appUcaiion to the 
PublUher. A few ofNo.. i to it .till m print, price w each 

THE GEOLOGICAL TIME PAPERS AND CHARTS. 

Not The " R" GeologicalTlme Scale, once irf Nov o to 3 Charts, 
3rf each Po« free id extra. Now ready 


L O’DRISCOLL, LKNNOX, & CO , Print. 




Jual PuUUhod, price 31 Free by Po»t. 3». ed 

THE OWENS COLLEGE CALENDAR 

for the session 1898-99. 

MACMILLAN & CO . Ltd , London. J E. CORNISH, Manchoater 
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THE BRIDGES-LEE 

PHOTO-THEODOLITE 

Tht mott perfBOt Initrument 
in¥»nt9d for Surrey Work in 
Mountainout Distnete, ana for 
Military or Rapid Survaya 
The Photo Theodolite 
•utomatioUy records 
on the photograph all, 
or nearly all, the data 
necessary for the reduc- 
tion of the photographs, 
including the Magnetic 
bwtfings,— thus con- 
siderably reducing the 
time spent and the risk 
of error in the interpretation of 
th^hotographa 

The Instrument Is htterl with 
an Aluminium Body, 6-in. 

Aumuthal Circle, reading with 

Vernier to one minute of arc, 

4-in. Commas, divided to half 
deneea Telescope with erect 
and inverting Eyepieces, rapid 
Rectilinear Lens with Ins Dia- 
phragm and Colour Screen, six double dark Slides m Mahogany 
Case, with Stand complete, MB. 

Descriptive Pamphlets and Illustrated Description 
of the Instrument sent free on application. 

L. CASELLA, 

1ST Holborn Bara, London, E.C. 



itch«OQ, London T«l«phon« 1 


Te]effr«phic Ai 

Messrs. ARCHIBALD CONSTABLE & CO. 

Beg to announce that they have just published 

THE 

DISCHARGE OF ELECTRICITY 
THROUGH GASES. 

By ProfMMr J. J. THOMSOH, D.Bo., F.R.S. 

WITH DIAGRAMS 
Cloth Lilt. 4/ 6 d. net 


2 WHITEHALL GARDENS, WESTMINSTER. 

In 2 Vols. f^rgc 8vo, Cloth, Gilt Top. Price £l lot. net 
With Thirty-seven Illustrations 

AUDUBON, and his Journals. 

By MARIA R. AUDUBON 

WITH NOTES BV ELLIOTT CODES. 
Contents — Audubon A Biography — The Euro- 


i Missouri River Journal, 1843.— The Eptsodes.- 
With a full Index 

TinfEi — “ Auddkon't unpubliihad manuacripM are tbc record of a Ion 
.. varied, and an odAnturoiu life, paued in unremiitinf actlviijrand Inc. 

It wt they are 


fatlfable industry We m 
laKlnatlng They e*. tenu 
.and they diow a many aide 


re of innocent egoism ’’ 


IS aspects, wi 


London JOHN C. NIMMO, 14 King William Street, Strand 


ROSS 

LENSES. 

Uaad by 



m 


Convertible - • 


Anastigmats. 

CONSISTING or 

t/ia-g. 
tIO’i. 


ROSS-aOBRZ 


Be 


These deservedly popular 
havealread^had^ 

VERY ACME Of PERFECTION. « 

FOR FULL PARTICULARS SEC OATALOCIUC. 

DAC C T f/l MANUFACTURINQ 
nUOO, IdlUo, OPTICIANS, 

111 MBW BOND STBOBT. LONDON. W.. 

And 31 C 0 CK 8 PUR STREET, CHARING CROSS, S.W. 

Established 1830 

CROMPTON & CO., Limited, 

ELECTRICAL ENGINEERS, 


Laboratory | ^ 


SrT,} LONDON, W. 


PLATINUM THERMOMETER INDICATOR. 



SCALE OF ANY RANGE SUPPLIED. 


Write for Price LUte and Partloulan of Potenti- 
ometers. Galvanometers, Hlbbert’s OHB VOLT 
Standards, Experimental Dlreet and AlteraatoV 
Current Sets, Ae. 

Please Addreea all Inquirlet as above. 
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G.E. HOLLER & CO., 

MANUFACTUmna OF 

CHEMICAL AND PHYSICAL APPARATUS, 
X-Rtw Tubes, Argon and Helium Spectrum Tubes, 
Special Apparatus for Research, Chemical 
Thermometers, Ac, do 



NEW DOUBLE 
SURFACE 
CONDENSER, 

designed to take the place 
of the ordinary Liebig 
Condenser Whilst being 
more efficient, it is only 
one- fifth the sue 


SETS OF APPARATUS 

FOK 

STUDENTS’ USE. 


MESSRS BIVINRTON S’ LIST 

AN INTRODUCTION TO PRACTICAL, 

OUANIITATIVE ANSnSIS Hy H P HH.HION MA 
AWMUUU Ma.«ter at Rugby bthool With 45 Diagram'. Ct wn 8ro 
ja [Ju.t published 

HANDBOOKS OF PRACTICAL 

SCIENCE li, Thrw BooVk pubUsheJ wparatdy 

By G H WYATT B Sc \ R C Sc Sci.ncc Master it Emanuel 

School Wandsworth Common Crown 8vo oarh 

I Meniuratlon, HydroiUtlos, and Heat 
It Chamtoal Experiments 
^ III^^ Experimental 

^ A very eacji intiuduction to practical physics containing nothing beyond 

correctly Many eapenments are described at length, but the value d Ihe 
book hcs^chtefly jn the simple nuestons and^ oacrcises^^ iwiscd for Ihe 

a'fVrST year's COURSET'bF^PRAC 

TICAI PHYSICS Adaped for (unio Students aitH BcRinners 
Uvl t IRISIHAM M\ BSc Pnnuj »» Sue tee M isier tHhc 
HufiiieCerAmmarSchoul Manchester CrohA'ii 8 v i; 


c is wriltcn foi the ‘weras* studeut and sruat cuq h' 
vC the subject ns e i'*y aou a iltra live p %siblc / 






witli largi 


Puce Luts and full particulars ofabone on application 


.w,...., c. r’ a — - - — - together s tint iheytanoh 

pr fit by cheoral innruttnii ha< Uen alt lined by its use 

ELEMENTARY NON-METALLIC 

CHhMISTRV UyS R J RO 1 MAN Science M isier in ihc High 
School Nottt iR'haiti Cr wn 8 vo with Diagrams sx 
1 1 gives 1 clear uul inieresti g exposition of the first principles of il 
Mibject lased upui (he lectures delivered by us author to boys wjrkini, for 
ihu I > tdoii Mairiculalion ard Sutih kensin^ton Fxaminations — 


1 1 1y Mor led cUvl) | 


148, HIGH HOLBORN, LONDON, W.C. i 

I THE BEeiNNERILTfXT BOOKS 


pi 11 il> 



W. G. PYE, 

Scientific Instrument Maker, 

30 ST ANDREW'S STREET, 

CAMBRIDGE. 


Appaxmtua espaolally adapted for 
Taaohlnff Pttpp«w« at Moderate 
Frloea. 


OF SCIENCE. 

GiNiRVi Ediiok— G bTALLARL), MA, 

M E C H A nTc S “treated "e X P E R 1- 

MI-NTAIIY hMBRALlNl. SIATICS, DYNAMICS AND 
HVOROSlAUCs B> 1 CUMMINC MA Akwm ml M-n,ter 
at Rugby School With lllu.iratun, ( rown 8 m i< ,ri 

LIGHT. By H. P. Highton, M.A 
NAKED EYE 'bO’TANY 

With Illustralionv a id II ri1 Problem By h I KllCHENbK 
M A firmc ly Head M «er of Ncwcm.ll High Scl o I Siaflfi r I I ire 
Cr wn Svo, a* M net 

Barnes, F.C S 


C0880R . ^ 

■KRCORT PUBPS. 

CXPERIMCNTAL AND SCIENTIFIC CLASS BLOWINa 


OPTICAL & SCIENTIFIC INSTRUMENTS, 


, Spactroaoopat, Ooniomatan, Cathetometan Optical 

Baoehat, Ac , Ac Initrutaant, for apacial purpow* coniitiuctad to Cnanu 
ava dMigni PHtt ImS *m afflictUUn 

W. WILSON (formerly Foreman at Meursc Elliott Bros ), 
56 Crogiland ROad, Chalk Farmt London, N.W 
Contractor to H M. Government. 


By J SPENGI' K, B Sc , f C S , 

I PRACTICAL PERSPECTIVE 

' For Students prepiring f r 1 xauiinalion m discond Grade PerspeUivr 
and College of Preceptors Dei ly 4( i With la} Diogr uns ar 

SOUND, LIGHT, AND HEAT. 

Adaited to tha Klrinentary Stage of ihe Science and An Dr, irln ent 
Crown 8vo With 1 15 Diagrxm 7s 
Placed on the Book List of the Eaondon School Board 

MAGNETISM and ELECTRICITY. 

Ad ipted to the ElenienUuy Stage of the Scie lue uid Art Depaitmt. u 
Crown 8vo W ith 108 Digrams u 

Placed on the Book LisU of the London and Edinburgh 
School Boards 

PHYSIOGRAPHY 

^Apted to the K^ementary ‘*tai,e of llie Science and Ait Department 


KIMNGTONS, 34 Kwg bireet, Coitnt Garden, London 




SOME FAMOUS CONTRIBUTORS TO THE “ENCYCLOPjEDU BRITANNICA,” 

ANO THE NOTABLE ARTICLES THEY HAVE WRITTEN. 


LOKO KELVIN. 

Elasticity, Heat 

HUXLEf. Prof. 

Actlnoioa, Amphibia, Animal 
lOngdom, Riology, Evolution 

CROOKM,^ Sas'’”?*! 

POSTER^ Prof. MICHAEL (Pre- 

SKlant-Etect of the British Asao 
Physiology 

LOCKTER. Sir NORMAN. 

MAXWELL. JAMES CLERK. 

Atoms, Attraction, Cmiillnry 
Aciwn, Lonstitutlon of Bodies, 
Thagrams, OitTusion, Ether, i 
hariMy, Harmonic Analysis, I 
Physical hclences. I 

OEIKIB, Sir ARCHIBALD. 
Vesuvius, Oaography (Physi 
cal). Geology, James Hutton, 
Murchison, Scotland (Geologs) 


ROMANES. Prof. 

I Hybridism, Instinct 

MURRAY, Dr. J. A. H. 
I English Language 

SKEAT, Prof. 

I Langland 

DARWIN. Prof. 0. H. 


BALL. Sir ROBERT. 

Nebular Tiieory 

DEWAR, Prof. JAMES. 

MBLDOU, Prof, RAPHAEL. 


& 


anics, Rasliatian, 


^understorm. Wave 
SULLY. JAMES. 

jEttheucs, Dream, Ec, , 

Herder, Lewes (Geo Henry) 


CAYLEY. Prof. ARTHUR. 

Curve, Equation, Function, 
Gauss, Geomeciy (Analytical^ 
Mange, Number^ .Series, 
'.urfiTce, Wallis 

MIVART, ST. OEOROE. 

Ape, Reptiko. Skeleton, Viper. 

ALLEN, ORAMT. 

Mimicry 

RBCLUS, ELIE. 

Fire, Ethnography 

PRITCHARD. Prof. 

Heriehel, Photometry 

ARMSTRONO, H. B, 

Carbon, Chemistry, Hydrogen, 


CHRYSTAL, OEOROE. 

Electricity, Electrametec Cal- 
vanometet, Magnetism, Uatlie- 
niatlcs, Pamllela, Pascal, Far- 
petual Motion, PlQcker. 
DYER, W. T. 

Biology, Distribittlon, Fents. 

OEDDBS. PATRICK. 

Insectivorotta Plants, Longinus, 
Morphology, Parasitlem, Anl- 
mat, Pratopbuiin, Reprodnotion, 
Sex, Variation and &lactioo 


Insanity. 

LANKESTER, E. RAY. 

Hydrom. Mollusca, Mussel, 
Po^i^ PtsHotoa, Vettebnob 

LORD RAYUUGH. 

Opdes, Wave Theory 

WALLACE, ALPRED RUSSEL. 

Distribution, A " 
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MACMILLAN & CO’S BOOK^ 

jron ] 1 ' 

STUDENTS OF CliJ^MI^TRY. 

SECOUD EDITIOK TO BE PUBLISHkO- \ ’ 

A HISTORY OF CHRMIRTRT FROM EARLII^ TO THE 

PRESENT DAY. Being elfo tn Introduction to the Study of the Sclehc*. B* ESMT-TtoN MEYER, Ph.D., 
T^rofessor of ChemtMry in the Technical High School, Dresden Translated, wUh the j|iAhor s saadion, by GEORGE 
M'GOWAN, Ph.D. Second English Edition trenstatcd from the Second Gemto ^ition, with oinnerouB Additions and 


AN rNTRODUCTION to the STUDY 

or CHEMISTRY. Uy Prof W 11 PERKIN, Jr , 
Ph D , E U S., and BEVAN LEAN, D Sc , B.A.(Lond ) 
Globe 8vo, 2j. 6rf , 

INORGANIC CHEMISTRY for BE- | 

GINNLRS By Sir HENRY E. ROSCOE, F.R S 
Assisted by Joseph Lont, B Sc. Globe 8 to, as 6rf 

LESSONS in ELEMENTARY CHE- 

MISTRY, INORGANIC and ORGANIC By Sir 
H E ROSCOE, F R.S. Sixth EdiUon, thoroughly ‘ 
revised Frap 8vo, 41 6rf 

A TREATISE on CHEMISTRY. By 

Sir H E. ROSCOE, F.R S., and the late C. SCHOR 
LEMMEK, P R.S New Edition. Completely revised 
by Sir II E Roscob, assisted by Drs. H O. Coiman and 
A IIardfn Vol. I The Non-Metallic Elements 8vo 
an Vol II The Metals, 31? Af Vol III. Organic 
Chemistry Parts I , II , IV , and VI , air each Parts 
III and V , i8r each. 

CHEMICAL THEORY FOR BE- 

GINNERS. By LEONARD DOBBIN, Ph.D , and 
JAMES WALKER, Ph D., D Sc Fcap 8vo, as (sd 

AN ELEMENTARY TEXT-BOOK 

OF CHLMISTR^ By Prof. W (. M INTER Second 
Edition Crown 8vo, 71. (sd 

PRACTICAL INORGANIC CHE- 

MISTRY By G S. TU RPIN, M A , Globe 8vo, ar. 6rf 

LESSONS IN ORGANIC CHEMIS- 

TRY. Part I , Elementary By G S TURPIN, M A , 

The^RISE" and DEVELOPMENT of 

ORGANIC CHEMISTRY By CARL SCHOR 
LEMMER, LL D , F.R S Revised Edition Edited by 
A Smithklls, B.Sc. Crown 8vo, $s. net. 

INORGANIC CHEMISTRY. By Prof. 

I. REMSLN. Crown 8vo, 6r 6d. 

ORGANIC CHEMISTRY. By Prof. 

I. REMSEN. CroanSvo, 6r W 

The ELEMENTS of CHEMISTRY 

By Prof I REMSEN New Edition Fcap 8vo, ar 6d 

A JUNIOR COURSE of PRACTICAL 

CHEMISTRY. By P RANCIS JONES, F R S E., F C S 
With a Preface by Sir H E. Roscob, P" R S Eighth 
Edition Globe 8vo, ar 6d. 

THE OWENS COLLEGE COURSE 

OF PRACTICAL ORGANIC CHEMISTRY By J 
B COHEN, Ph D Fcap 8vo. ar. 6d. 

EXPERIMENTAL PROOFS of CHE- 
MICAL THEORY for BEGINNERS. By WILLIAM 
RAMSAY, Ph D, , F. U S Second Edition. Pott 8vo, as. 6d. 

THE GASES of the ATMOSPHERE. 

By WILLIAM RAMSAY, F R S Extra Crown 8vo, 

6s net W 

THE EliEMENTS OF ELECTRO- 

CHEftllSfRV. By Professor MAX LEBLANC. Trans- 
late! 1 ^ W. R. WHITNEY Globe 8vo, 6 j. 


A DICTIONARY OF CHEMICAL 

SOLUBILITIES, INORGANIC By A M. COMEY, 
Ph.D. Demy 8vo, 152. oet, 

ANALYTICAL CHEMISTRY. By 

A. MENSCHUTKIN Translated from the third German 
Edition, under the supennuoa of the Author, by JAMES 
LOCKE. Medium 8vo, ijs. not. 

ESSAYS in HISTORICAL CHEMIS- 

TRV By T, E. THORPE, F.R.S. Cro*n 8vo, 8r. 6d net 

THEORETICAL CHEMISTRY from 

the STANDPOINT OF AVOGADRO’S RULE AND 
THERMO-DYNAMICS By Prof NERNST. Trans- 
tated by Prof. CHARLES SKEELE PALMER, of the 
University of Colorado. 8vo, 151. net. 

OUTLINES of GENERAL CHE- 

MISTRV. By Prof. WILHELM OSTWALD Trans- 
lated by J. WALKER, D.Sc , Ph D. 8vo, lor net. 

The SCIENTIFIC FOUNDATIONS 

OF ANALYTICAL CHEMISTRY TREATED IN 
AN ELEMENTARY MANNER. By WILHELM 
OSTWALD, Ph D Translated by GEORGE 
MacGOWAN, Ph D. Crown svo, 5T, net 

MANUAL of PHYSICO-CHEMICAL 

MEASUREMENTS By Prof W. OSTWALD. Trans- 
lated by JAMES WALKER, D.Sc., Ph D, IlUistrated 
Svo, 7t net 

A TEXT-BOOK of INORGANIC 

CHEMISTRY. By Prof. IRA REMSEN. Svo, l6r 

A LABORATORY MANUAL OF 

ORGANIC CHEMISTRY. By Dr. LASSAR-COHN 
Translated by A. SMITH, B.Sc , Ph D Crown 8vo, 8 j. 6d. 

A MANUAL OF MICROCHEMI- 

CAL ANALYSIS. By Prof. H. BEHRENS With an 
Introductory Chapter by Prof J W Juiili, F R S 6s. 

CHEMICAL ARITHMETIC With 

laoo Problems By S LUPTON, M A and Edition, 
revised Fcap Svo, 4r 6d 

NOTES on OBSERVATIONS. Being 

an Outline of the Methods used for Determining the Mean- 
ing and Value of Quantitative Observations and Expert 
ments in Physics and Chemistnr, and for redudiw the 
results obtained. By SYDNEY LUPTON, M. A Qrown 
Svo. y 6d 

CHEMICAL ANALYSIS OF OILS. 

FATS, WAXES, AND OF THE COMMEflCIAL 
PRODUCTS DERIVED THEREFROM. Founded on 
Bbnbdikt’s Second Edition of “ Analyse der Fette.” By 
J LEWKOWITSCH,F.LC.,F.CS. Second thoroughly 
revised and enlarged edition. Demy 8vo, ajx. net. 

SYSTEMATIC SURVEY OF THE 

ORGANIC COLOURING MATTERS. .By Dr. G 
SCHULTZ and P. JULIUS. TtaitoUit*i atid Edited by 
A. G Gkebn, F.I.C , F CS. Royal Svo, ant. nht. 
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NOW READY. 

KTBSW C AnrAZjOOUE OF 

CHEMICAL AND PHYSICAL APPARATUS 
AND CHEMICALS. 

380 Pages. 1800 Illustrations 
ESTIMATES for fitting Technical and Science Schools, including Woodwork and Plumbing, 
on application. 


REYNOLDS & BRANSON, Ltid., 

14 COMMEBCIAL STBEET, LEEDS 


A. GALLENKAMP & CO., 

19 & 21 SUN STREET, FINSBURY SQUARE, 
LONDON, EC. 

CHEKICiL AND BACTERIOLOGICAL APPARATUS OP 
EVERY DESCRIPTION. 

JENA GLASS BEAKERS AND FLASKS AT 
REDUCED PRICES. 

STANDARDIZED BURETTES AND OTHER 
GRADUATED INSTRUMENTS. 
LABORATORY FURNISHERS 
URGE STO CK FOR S UPPLY WHOLESALE <t EXPORT. 
Write for CtUloguo of SCO fully illustrated pages , one of 
the most complete Lists published 

fheTAffilDGEYCllTlFIClSSTO 
COMPANY, LIMITED, 

Manufoctuieis of Seismographs, after the design of Professor 
Ewing, F R S , for automatically recording Earthquake 
Phenomena 

HORIZONTAL PENDULUM SEISMOORAPH. 
VERTICAL MOTION SEISMOORAPH. 

DUPLEX PENDULUM SEISMOGRAPH. 

These Instruments have been supplied to the Lick Observatory, 
California , the University of Sydney, N S.W , 
the McGill University, Montreal; &c. 

IVn/e for Particulars and Illustrated Prtce Lists, to 

“ INSTRUMENT COMPANY, LTD., CAMBRIDGE." 


ej. SWIFT Sc SON 

(SrEClALLV Al’TOINlEl) 1(1 THr WaK OhUfF) 

APOOHROaiATlO, Oil 



NHWIiT-COMPUTBD i/8' Oil 
M A I ii6 Tries 

mJLUnOSOOPaS, complete with 
Two Objectives Ocular and In. 
Uiaphragm, in Cabinet, from 
8WIFT-IVBS OAKBRA 
LUOIOA Price 


S S 0 
4 0 0 


S S 0 
18 0 

of Murescepes, 


UNIVERSITY OPTICAL WORKS, 

81 TOTTENHAM COURT ROAD, W. 


Per Pketeimthy. UmurfaitU /er fine defim.Uen 

(J|$KE^ISES 

TAYLOR, TAYLOR, & HOBSON, 

Blata Street Worfca, Leicester , 
and 10 Charing Cross Road, London, 

Atk for the Ceoke Beekltl 

T^^ome^ toIjrs. ' 

Organised by Dr Lonn and Mr. Pbeowne 
F are includes seven days’ hotel accommodation and second- 
class return ticket vid Dover and Calais Extensions to 
Florence, Venice, Naples, the Italian Lakes, and the Kiviera, 


32 Piccadilly Circus, W 


Vnng Cross, W C. , 


<< No Better Food.” 


Dr. ANDREW WILSON, F.R.S.E., &c. 


250 Gold Medals and Diplomas. 

N.B — Just three words are necessary in order to obtain the right Cocoa, 

r/r FRY’S-PURE-CONOENTRATED. 
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MIN EBALO GY. 

Mk HENSON bu now mbi* Kim Crvilati of Haddon Toarmallnci, 
•haded Oiwen and Red, beautifully CryuallUed Orplment, Native Snl|diur, 
Rudle In Quart* Ofoptairt, Reel and Yellow Wulfenilet , alio Slpylite, 
Rowlandlte, and Tborlle 

ROCK CRYSTAL BALLS BLOW-PIPE CASES AND 

ColUcU mt far Prasptciora, Lt ttmt givtn. 

SAMUEL HENSON, 97 REGENT STREET, LONDON, W. 

ESTABLISHED 1840 


FOR EDUCATIONAL 
AND 

SCIENTIFIC PURPOSES. 


FOOTE 


MINERALS 


DR. A E. FOOTE, 

1317 ARCH STREET, PHIUDELPHIA, PA, 0 8.A. 


TRILOBITES 

From the Upper Silurian of Ouriley. 

Phacops caudatui, ti M to ist. I Fhacopi Due nlngin ir.&f. tos< 
AcldaapU coronata, jr to I Encrinurm varidaru, tl sJ to 

Calymene Blumenbachii, 51 to 31 6e' 

lar M I Hoinolonotui, j, 6d toy, 

A few Upper Silurian Crinoida, Cornli, and Brachiop^i 
COLLECTIONS TO ILLUSTRATE GEOLOGY AND 
PHYSIOGRAPHY 
Cata/oguH Poit Fret, 

THOMAS D. RUSSELL. Mineralogist. 

78 NEWGATE STREET, LONDON. E.cT 

ALBERT EDWARD 

(Lsts CHARLES OAMRACH), 

NATURALIST, 

180 ST. GEORGE STREET EAST 

^plamanu of Savage Warfare Idolt. Sacred Maaki, Peruvian Pottery, 
Nettukia China, I^aequera, Gongi ShefU, and other Curloe 


PHCENIX FIRE OFFICE, 

8 LOMBARP ST., B.O.. tad 67 CHABINO CROSS, S.W. 

Estabushbo 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOM SETTLEMENTS- 
PROMPT PAYMENT OF CLAIMS. 
Sccarramu-W. C. MACDONALD and F B. MACDONALD 
X.O«raR FAXD OVBM 0,000,000. 

PHYSIOGRAPHY and OBOi;.OOY. 

COllEGTIONS & MICROSCOPIC SLIDES 

As adviwd by Science and Art Directory, arranged by 

JAMES R. GREGORY & CO., 

Mlnunaloglata, dto., 

To Science and Art Department, Britiih, Indian and Colonial 
Museuma, &c. 

MOVMLTIBS And and PBaoiOUS 

Mtiural SfttuHtKt for Muuumt, and Cotloctort, and all dnrfom 
Kook Sfottmtnt and Mtcretco^te Stcitont of Rocks and Minsralt 

NEW AND valuable MINERAL ^SPECIMENS CONSTANTLY 
ARRIVING 

Slorae is Offloee ; 1 KoUo PImo, KHMSIHOYOH. W. 

Naw Cataiooues and Lists Fkee. 

HOLLOWAY’S PILLS^ 

CURB 

Biliousness, Sick Headache, Indigestion, and 
all Internal Complaints. 

CAN BE TAKEN BY THE MOST DELICATE. 
Holloway’S Pills aod Olotmont may bo obtained of 
all Medicine Yendore. 


MACMILLAN AND CO.’S NEW BOOKS. 

BISMARCK; some Secret Pages of his History. Being a Diary kept by Dr. 

MOKITZ BUSCll during Twenty five Years’ Official and I’rivate Intercourse with the great Chancellor In Three Vols., 
8vo , 30X net. 

PALL MALL GAZBTTE — “ A book which will both create a sensation now and remain of permanent value " 

THE CAMPAIGN IN TIRAH, 1897-98. An Account of the Expedition against 

the Oraluais and Afndu under General Sir Wiiliam Lockhart, G C B , K C.S I. Based (by permission) on Letters con- 
tributed to the Ttmei by Colonel H D HUTCHINSON, Director of Military Education in India. With Maps, Plans, 
PortraiU, and Illustrations, 8vo, Sr 6d. neu 

__ NEW AND CHEAPER EDITION IN ONE VOL 

FORTY-ONE YEARS IN INDIA. By Field-Marshal Lord Roberts, V.C. With 

Kor^-four Illustrations. Extra Crown Svo. lor net. 

TRUTH — “ Its great popularity is not surprising, for it is decidedly [the most interesting book of the kind that has been 
published dunnerecent years ” 

NINE YEARS AT THE GOLD COAST. By the Rev. Dennis Kemp, late 

Wesleyan Missions Cold Coast District. With numerous IlluttnUlons and Map. Demy Svo, 

THE LIVING ORGANISM. An Introduction to the Prsblems of Biology^ By 

ALFRED EARL, M A., late Scholar of Christ’s Colllege, Cambridge ; of the InoW Temple, Barrister-at-Law. Crown 

GEOLOGY FOR BEGINNERS. By W. W. Watts, M.A., F.G.S., formerly 

l^^rer to ^e Cambridge University Extension, and Member of Her Majesty’s Geological Survey, and now Aulatant- 
Mason university Collie, Birmingham With 310 lUnitrations. GMbe Svo, ar. 
i^UARDJAN Since geology hu begim to take it» place in achool curricula, a work haa been needed adapted to lonior 
dauea, and one which lends itself to ‘ getting up ’ for examinations. The book before us seems well desigtied to mpply this need. 

. . . Abundant illustratioos aod a copious index add to the value of a book which is endenUy the work of one who knows the 
ground 

INFINITESIMAL ANALYSIS. By William Benjamin Smith, Professor of 

^ Elementaiy: Real Variable.. Demy 8to, lot. net 

key to algebra for beginners. By the late I. todhunter, D.Sc., and 

S. L. LONEY, M.A. Globe Svo. 8r. W net. 

MACMILLAN AND CO, Ltd., LONDON. 



September 1898] 


NATURE 


clxxv 


200 i 08 iQAL SPEpiMEHS FOR DISSECTION. 

All tma TMHfirad far SbmM perfect cundltioo guarAntMd. 

Tb« MlowiAT Me tome of eho obioT foroM. wttb pnce» . 


AriatiUi ^ ew^ 
An0dpnj m. each. 
Otf, oach 


Noctiittca, If W pin- tube 
Grantia, u ^ per tube 
SvcoQ) 1/ 3/ per tube 


Coryoei if per tube. 
Obella, xf tube, 
AscaiU (large), U tx 


^hintu (large), toe dot 
Cucuoiana (large), u 4ff e 

Nebaila, it per tube 
Gammarus, if per tube 

Scolopeodra, if fxd each 


REDUCTION ON LARGER QUANTITIES 

JAMES HORNELL, BIOLOGICAL STATION, JERSEY. 

LIVING SPECIMENS FOR 
THE MICROSCOPE. 

Volvox, Spirogyra, Dninidf, Diatonu, Amasba, Arclla, Aclino>phKrmin, 
Vortlcalla, Stantor, Hydra, Flotcularla, Slephinocero., Maltcaria, and many 
othar^Spaciman. “f «"<* Jd Tabe^Po.l bra. Halw 

THOMAS BOLTON, 

as BALSALL HEATH ROAD, BIRMINGHAM 

MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY. PLYMOUTH. 
The following animaU can always be supplied, either living 
or preaerved by the best methods 
Sycon , Clava, Obalia, Sariuloria ; Actinia, Taalia, Caryopbyllia, Aky 
eaium . KorrelphorA(^eMrve<l), lleptoplana. Lmeus, Ampbiporut, Neiei», 
Apbroatie, Arcmcola, Lanice, Terebella, Lepas, Balanu^ Gammaruh 


WATKINS & DONCASTER, 

NATUBaLISTa, 

AND HAHUrACTUacaS or 

CABINETS AND APPARATUS 

fOtt BHTOMOLOey, BIRDT EBOa. AND ALL BHAN0HE8 OF 
NATURAL HIBTOar. 

special s how-room f or cabinets. 

Catl or lood for dotallod Cataloguo (BB pp ), Foot froo on 
application 

M.B.— For Baeallanoe and Superiority of Cablnott and 
Apparatus rerarenoei are permitted to dUtlnguUhed 
Patrons, ■useuma, Colleges. Ae. 

A LARGE STOCK OfTnSE OTS AN D BIRDS' EQQS. 

Birds, MAmmaU, &c . Preaarved and Monntad by Firii^Uasi Workman 
with iriia natural surroundinn. All Booka and Publication, on Natural 
Higtory aupplied 

36 STRAND, LONDON, W.C. 

(Fiva Door, from Charing Crow ) 

ESTABLISHED 1861 . 

BIRKBECK BANK 

30 Southampton Buildings, Chancery Lane, London 

INVESTED FUNDS 

£ 10 , 000, 000a 

Tha BIRKBECK ALMANACK, with full particular., po.t frae 

FRANCIS RAV_LNSCROFT. Manjogtr 

TO sdlENOE LEOTURERSa 

B 06 HES’ MOTO-PHOTOSCOPE FOR LIVIHG PICTURES. 

THB MOST PERFECT 

No SHVTTKa. ibereCora no blickaring Superb MachonUm 
FAo Mote Pkrtc Cnmirn for lakinglkt Ptclum lUnotrafd LUU. od. 
SaaMr Hughes’ PACENT COMBINATION OPTICAL LANTERN, 
Ac Mlnialura Triple Imntarn conettuciad for B J Mauoeh, Eaq , noai 
.uccaii New Oxybydtogan Mmoacopa Science Laotarna for Clua 
Damonatraiton MosniAcent Reiuli. Pocwia Triple, Priia Medal, 
Higbaal Award Supplied to tba Royal Polytechnic Intlilutioii, Dr H OeaT- 
TAN CviHNaaa, MAdama Adelina Patti, &c , &c. PAtaai PAmpboogoa 
tarna Tba Univar.al Lantern . inch Condaniara, 4 wick Lamp, 
" tlon front Iwnoaa, .8. 6<f , Marvellout value Sdanee 



“OPTIMUS ” INDUCTION COILS 

(Best London made) 

FOR R0NT6EN X-RAY PHOTOGRAPHY. 

Inch Spark a 3 4 $ 6 10 13 

Puce £8 £iO £12 £14 £16 £28 £39 

Larger Ctils to Order. 

VACUUM FOCUS TUBES. GUARMTES). 25 / 

ACCUMULATORS AND PRIMARY BATTERIES. 

PERKEN, SON ft RAYMENT, BcB LONDON. 


NOTICE. — Advtritsemtnts and dustness letters for Nature should be addressed to the Publishers; Editorial 
commumcations to the Editor The telegraphic address of NATURE is “ PhUSIS,” LONDON. 


SUBSCRIPTIONS TO " NATURE.” 


Yearly 

Half-yearly 

Quaiteriy 

To Au, Placu Abroad 

Yeariy 

Half-yeariy 

Quarterly ....... 


CHARGES FOR ADVERTISEMENTS, 

& t. d. 

-Three Lines m Column .... .036 

Per Line after 009 

One Eighth Page, or Quarter Column . o 18 6 


Cheques and Money Orders payable to MACMILLAN CO., Limited. 
OFFICE . ST. MARTIN'S STREET, LONDON, W.C. 
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fi.” CAMERAS JA8. J. HtOKS, 

AND K1NENAT0GRAPH8 k a & lo hatton gaksbi, utuHik 


FOR SCIENTIFIC 


High cU»s InatrumenU of bMt 
workmanahip Used by the 


COMPLETE 

PHOTOGRAPHIC 



CAUIOCMI and 
BtUmaUt n>M on 
applleatlon 


NEWMAN & GUARDIA, Ltd., 

90 A; 92 Shaftasbury Avenaa, London. W 


It graduated m millimetret of mcreuiy The amict 
pump and prewure gauge, when not in use, fit convenMntly into 
a leather cate By meant of thii instrument we believe that 
the arterial pressure can be taken in man as rapidiv, simplv, and 
accurately as the temperature can be taken with the eliaieal 
thermometer 

Prioe <6. Spara Bag and Tube, 6s. 

Tha Inatmaxaent tea a S^.pial, aad ia paoked Ua a 

HMkt ttiOMMMR Omm With K&ndltt 

Fuueii PARriCULARS ON APPLIGATlON 


OVlESXdi 


SOVlESXdi 

enSKPBRAnOB). 

GREAT RUSSELL STREET, LONDON. 

Tuts newly erected and commodious Hotel will, it it belieted, meet the requirements of those who desire all the convenieneet 
and advantages of the larger modern licensed hotels at moderate charms Passenger Lift Electric I^ht in all Rooms Bath rooms 
on every Tloor Spacious Dining, Drawing Wriung, Reading, and Smoking Roortis All Floors Fireproof PcrliKt Sanitation 
Night Porter Telephone Bedrooms from as (td to ^ (sd pet night Full Tariff and Testimonials on appllcabon 

Telegraphic Address ‘ ThackbRAY, London Proprietor— J TRWSLOVE, 

Also, amalgamated with and under the same management, 

rrSE^OXS.XSR^'V' SEOXTfilXl 

(TBIIFBRANOB HOTK.) 


1 MONTAGUE STREET, RUSSELL SQUARE. 

en carried on so successfully for the last 13 years, tsdiotOB th# Brttlte 


This Hotel, which has been earned on so successfully for the last 13 years, *diotBii_toi|J|rtttrtJ|fa g gg B a, and is exception 
ally quiet Bedrooms from ar to 3r 6d per night Full Tanff and Testimonials on application 

Telegrap hic Address ** Trus lovb, I owdon _ Propriet or — J TRUSLOVB. y 

TO SOIENTinC MEN, NATURALISTS JRAVELLER8, AND others. 


STEREOSCOPIC 

Company 


' To the details of Photographic Out 

J. fits for Scientific Men, Naturalists, 

I'JY Travellers, and others who require 

■ the Apparatus to be exact in every 

particular, and to be made on 
Mite SDGClal Scientific lines 1 HE STEREO 
Pill ^ SCOPIC COMPANY also make 

" I mniTtuinTAai a speciality of Twin Lens Cameras, 

ATTENTION 

London of practical and highly 
finished HandCameras of every kind 

BOWDLKR SHARPE, Eu) I L D / - “ - 


r n 
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BIRKBECK INSTITUTION, 

breams buildings, chancery lane, E.C. 

Princlp»l— 0 . Aimitaok-Smith, M A 
DAY AND EVENING CLASSES. 

Tha Saiiion commancaa SEPTEMBER aS, 1S98 


niungea, CommanHal and English Sufajacts, Cominon L*w, B 
y. Equity and Cnnvayaneing, Logic, Psychology, and Ethics 
looL OF Aft (Day and Evoning) Drawing, Painting, Dastgi 


MATRICULATION B.A. & BaSOa 

preparation by CORRESPONDENCE and ORAL TUtTlON 
gi^a THOROUGHLY INDIVIDUAL SYSTEM Fans baaad on inceesa 

Tha STAFF Indudas Gradoatas of Oxford, Catnbridca, London, and 
Royal Univarsitiaa, 

SINGLE SUBJECTS TAKEN I Latin, Graati, Franch, Oarman, 
Italian, BngUah, MathmiMiea, Sdancaa, Logic, Payohelo^, Political 
Economy, Ac 

For Tanns, Taattmoniais bom sucettafnl Pnplla, Ac., addrasa Mi J. 
CMAaLisTox, B A. (Lend and Oxon.), Tb« Burlington Claaaaa, 17 
Chancery Lane, London, W C 

UNIVERSITY COLLEGE, LONDON. 

LECTURES ON ZOOLOGY. 

■ “ " Zoology, by Prof W. F R Weldon, 

. , /, Octobw 5, at One o'cl— •- 

p^al Co 
& Degt 


BALLIOL COLLEGE, CHRIST 
CHURCH, AND TRINITY COLLEGE, 
OXFORD. 

NATURAL SCIENCE SCHOLARSHIPS AND EXHIBITIONS 


aions will be held by the above Colleges, beginning on TUESDAY, 
NOVEMBER 15, 1898 

Three Scholarships nnd Two Exhibitions will be oflered, the Scholarships 
being worth {fio a year 

The Subjecu for Examinotlon will be Phyaics, Chemistry, and Biology , 
but Candidates will nut be expected to offer themselves in more than two of 


UNIVERSITY OF GLASGOW. 

COURSES IN ENGINEERING SCIENCE 
The Seuion opens on October ao 

NATUKALFHiLosopitY— Prof Lord Kelvin, O C L,F R S , M Inat.CE, 


John Ferguson M A , LL.D 

MATHEMATICS-Prof William Jack, M A , LLD 
ENGiNixaiNG— Prof Archibald Ban, D Sc , M Inst CE 
Naval AacHiTbrruat and Manine ENaiNtaaiNO— Prof J Harvard 
Biles, M Inst N A , M Inst CE 
Electeical ENGiNEBaiNO— Mr John D Cormack, B Sc 
Prospectuses of the Courses, with Regulations for the Degrees of B Sc 
and D Sc in Engineering lienee, and a List of Bursaries and Scholar 
hips open to Science Students, can be had from the AtsiSTANT Clekk 

bacteriological department. 

KING'S COLLEGE. LONDON. 

Director Piof Ckookshank 

Demonauator Gaoxcx Nxwman, M D , F R S (Edin ), 

D P H (Camb ) 

Assistant Demonsiiator John Wilkinson, M B , D P H (Lond ) 

The Laboratory will ba ro^opanad on Monday, October 3 
^ The PSACTICAL Course for M^ic^Practiuoners, Veterinary Sutgeona, 

The Special Instruction for Candidates for the Oifloma of Public 
Health will be given d^ty, aod those wishing to J^n this ( 3 ass are 
requested to send in their names as early as possible 

For portlcolarm of the above, and of all other Classes, and of the faciUtiee 
for Original Research, applicatioa should be made to the SECaaTAar 

INSTRUCtFoN IN 
PURE CULTIVATION OF YEAST, 

^pttdlng to HAMSBK'S M«tho<U 

Coarata for 9 atf nnera, aa wall aa lor Advanced StudanU, in Phyaiotogy 
and Tochnolo|D|[«r FermanUtiaas— BiologiimI An^raia of Yaaal. 

Manuala*— K Chr Haiuan, "Practical Studlaa in Farmantation " 
I^ndon "**" " Farmenf. 

Further Particutua on Application to tha Director, Alfeed JSEOBKasM, 


PSYCHOLOGICAL LABORATORY 
COURSE. 

UNIVERSITY COLLEGE, LONDON, Gower Street, V 


RESEARCH, CHEMISTRY, & PHYSICS. 

— Wellditlad Laboratorlaa can bi oaad for Rasaardi at any boon con- 
veniant to Workera Workshop for making Apparaiua. EInctric 
Mitint for Exparfanonta,— ‘ T.," 9 Heathcote Strast, Gray'a Inn Rood, 

LABORATORY (Botanical or Zoolosical). — 

WANTED, by LONDON B.Sc (Woman), Post as LECTURER’S 
ASSISTANT T«stlmorUal«, ftc , on appllomtion to No ksvis 
Naturb Offiot. 


PROFESSOR OF MATHEMATICS.- 

Wonted for the South African Coiiege« Capetown Salary j£5oa with 
a poB&ibie mcreoM of/too allowed for paseage money Dnticjt 

to commence on m F^ebriiary» t8^ AppHcatlotiM, with cernficates an 
to qualifications and health, to be addressed " Cape,"* Oflice of 
NatuhBp^ St Martin s Street. London, W C , not later than tst 
Novemher 

CHEMISTRY, PHYSICS, and BIOLOGY 

^Coaching for ell Examinations, Conjoint Board, Durham, Dublin 
Cambridge, Army, Universi^ of London, , Theoretical and 
Practical Small clasaei or l^vate Tuition Well equipped Labor 
atones Practical Forensic Medicme.-*'* R C , ' 9 Heacocotc Street, 

WATklNS ft DONCASTER, 

NATORAUSTe, 

and uanufactuieri or 

CABINETS AND APPARATUS 

roit BHTOMOLOer, Btnasr rsss, and au. bkahohes of 

NATUBAL HliTOBr , 

SPECIAL S HOW-ROOM FOB CABINETS. 

Call or not for iotalloA Oatalofyo IBB pp ), Pott frto on 
application 

N.B.— For Bxoelleneg and Sup«Piortt/ of CablngtE and 
Apparatus p»hpane«s ara parmlttad to dUUngulEhtid 

PaCronf, MniauinE, Collegai, >0. 

A LARGE STOC K OF INSECTS AN D BIRDS’ ECQS. 

BirdF, MammaU, &c , Pnaervad and Mountod by Flnt.«liiH WoikmaD 
with true natural lurroundmgi. All Booki and Publicatioiu on Naiorat 
Hlltoiy lupplied 

36 STRAND, LONDON, W.^. 

(Fiva DOoca from Charing Ctoai.) 

LIVING SPECIMENS FOR 
THE MICROSCOPE. 

Volvox, Splrogyta, Datmlda, DIatoma, Amoeba, Arcetta, AedaOapiuirtami 
Vorllcella, Stenior.ltydn, Floaculana, W>Loeat«, hWioMa, imi lOany 
oth« SpecioMna of PvU LUb Pnoe t« par Tuha|>att Trot HellK 
pomatia, Aatacus, Ampbloxua, Rana, Anodon, Ac., for Dl i aao tl oa purpnaae. 

THOMAS BOLTON, 

as BALSALL HEATH ROAD. BIRMINGHAM. 

MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 
The following anlmali can alwavt be gup{lU«d, tithdr llTing 
or preaarved ^ the belt metboiu t — 

SywD; CUnb OlwUa, Sennlaria | Actinia, TealU, Cgyfcphldtta. Alcy. 

Bagnla, CrWa, PadlMUna ; Holotborta, AataiEiirBwaMrAwwIM^ 
^rfwrrad), ScytUaii, Raiiu *0., *c. ’ 

For prieae and mori dataflad llata apply to 

Biological Uboraiory, Plymouth THE DIRSCTOa. 
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PRACTICAL PHYSICS.' 



* ZyX'V'OO*' Rzio. 0Z>EIOXA.X«XrrXSB 

(SIC THAT THIS WORD IS ON CVERY ONE) 

AX.X7XMCXNXX7M PUI^XABirS 

FOR VARIOUS EXPERIVENTS. LARGE VARIETY. 



FOR OHBMIOAL APPARATUS WRITB FOR NBW 


OATALOOUB. 600 Paget and o< 


W. & J. GEORGE, uo.. late F. E. BECKER & LONDO) 

WORKfl-SSRS Oambrlds* Str«*t, And 18-18 OvMesnt, BIRMINOHAM. 


NOW READY. 

CATAIdOGUE OF 

CHEMICAL AND PHYSICAL APPARATUS 
AND CHEMICALS. 

880 Pages. 1800 Illustrations. 

ESTIMATES for fitting Technical and Science Schools, Including Woodwork and Plumbing, 
on application. 

REYlXrOI-I3S ^ BR.A.1WSOM, XJiexp, 

14 COMMEBCIAL STEEET, LEEDS. 

pOQQnp X MYTUBES Oimliun - Iptdium IRONTGEN TUBES WITH VACUUM 
UUOOU n app...c«,j REGULATOR. 

ACTUAL MAKER. (PROF. ZEHNDER’S PATENT.) 

07 FARRINODON ft a o&bat avooaaai 

ROAD, E.C. Soli Aqknts 

SIRCURTPUSPS. WILHELM & CO.. 


ACTUAL MAKER, 

«7 FARRINODON 
ROAD. E.C. 
MRRCURT PUMPS. 


CXPCRIMENTAL ANO SCICNTIFIO GLASS • BLOWINa 
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nvertinc Eye^pieces, rftpid 
inear Lens with Ins Dia- 


L. CASELLA, 

147 Holborn Bars, London, B.C. 

TeUgnphic Addmt " EKutcheon, London " Talophonn Holbo<n loj, 

J. H. st¥war’d~ s 

IMPROVED 

MICROSCOPE. 


[Stand and Case, only 
£4 10s. ; 
or, complete with 
2 Eye-pleoes, 

2/3 and 1/6 
OlDiJectlyes, 

Double Nose-piece, ^ 
and Iris Diaphragm, 
£7 10s. 


ItLUSTRATED 

CATALO.GUE 

GRATIS. mW 

J. H. STEWARD, 

406 iTAANO; 457 WEST STl(AND. W.C. 
irieRAGECHURCH STREET, E.C., LONDON. 


" THE BEST THING OF THE KIND.” 

LARGE INSTALLATIONS 

A SPECIALITY. 

EVE RYTHING NO VEL. 

ISENTHAL, POTZLER, & GO. 

85 MORTIMER STREET, LONDON, W. 

WRITE FOR LIST, OR INSPECT OUR M ODEL INST AL LATION, 

The CAMBRIDGE SCIENTIFIC INSTRUMENT 
COMPANY, UMITED, 

Manufacturer! of Seismographs, after the design of Professor 
EwiNt., F R S , for automatically recording Elarthquake 
Phenomena, 

HORIZONTAL PENDULUM SE18M0BRAPH. 
VERTICAL MOTION SEISMOGRAPH. 

DUPLEX PENDULUM SEISMOGRAPH. 

These Instruments have been suppited to the Lick Obse rvatory 
Oilifomia; the University of Sydney, N.S.W , 
the McGill University, Montreal ; S.C 

IVrtie far Parttrulars ami lUuslrateJ Prtce Lists, to 

“ mSTRUMEXT GOIPAMY. LTD., CAMBBTOCE." 

PHCENIX FIRE OFFICE, 

9 LOMBARD ST., E.C.. and 67 CHARINO CROSS, 8.W. 

Established 1782. ^ 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
SacaaTAaiBs-W C MACDONALD and F. B. MACDONALD. 

aoBuia PAID ovBR «ao, 000,000. 

£10 108.— ROME TOURS. 

Organised by Dr Lunn and Mr Pbbownb. 

Fare includes seven days’ hotel accommodation and secood- 
class return ticket vtd Dover and Calais. Extensions to 
Florence, Venice, Naples, the Italian Lakes, and the lUvictm, 
October II.— Secrbtabv, 5 Endaleigh Gardens, Eustoo,M.W.; 
47 St. Paul’s Churchyard, E.C. | 3 Channg Cross, W.C. ; and 
3a IHccadilly Circus, W. 
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'MACMILLAN & CO.’S BOOKS 

FOR 

SmDENTS OF A NATOMY, PHYSIOLOGY, A ND EMBRYOLOfiY. 

Just Published, Crown 8 to, 6 t, 

THE LIYING ORGANISM. An Introduction to the Problems of Biology. By 

ALFRED EARL, M A., Ute SchoUr of Christ’s College, Cambridge) of the Inner Temple, Barrlster-ut-Law. 


TEXT-BOOK OF PATHOLOGICAL 

ANATOMY AND PATHOGENESIS. By Prof ERNST 
/ZIEGLER, of Tubingen. TrsnsUted snd Edited for 
English Students by Donald Macalistbr, M A , M D , 
B&., FR.C.P. With Illustrations. Part I.— General. 
Second Edition. Part II.— Special. Sections 1 .- 

VIII. Third Edition. lyr net. Sections IX.-XV. lyr 


A TEXT-BOOK of COMPARATIVE 

ANATOMY By Dr. Arnold Lano, Professor of Zoo- 
logy in the University of ZUrieh. With Preface to the 
English Translation b> Dr. Ernst Habckkl. Translated 
by Hrnry M Bernard, M A. Cantab , and Matilda 
Bernard. Vols. I and 11 . (completing the Invertebrates). 
8vo. lyr net each 

LESSONS in ELEMENTARY AN- 

ATOMY By ST GEORGE MIVART, F R.S., Author 
of " The Genesis of Species.” Fcap 8va (u. 6 d. 


ELEMENTS of the COMPARATIVE 

ANATOMY OF VERTEBRATES. Adapted from the 
German of Dr ROBERT WIKDERSHEIM, Professor of 
Anatomy, and Director of the Institute of Human and 
Comparative Anatomy in the University of Freiburg, in 
Baden. By Prof. W. N PARKER. Second Edition 
lar. 6d. net. 


The STRUCTURE of MAN: An IN- 
DEX to his PAST HISTORY By ROBERT WIED- 
ERSHEIM. Translated by H and M. Bernard 
The Translation, Edited and Annotated, and a Preface 
written by G. B. Howbs, F R S., Profewr of Zotdogy, 
Royal College of Science, London With lOj Figures in 
the Text. 8vo. 8r. net 


A COURSE of INSTRUCTION in 

ZOOTOMY. Vertebrata. By T JEFFERY PARKER, 
F K.S.I Professor of Biology m the Umversity of Otago, 
New Zealand. With Illustrations. Crown 8vo. &t 6 d. 


An ATLAS of PRACTICAL ELE- 

MENTARY BIOLOGY. By G. B HOWES. With a 
Preface by the Right Hon T. H HUXLEY, F.R.S 14J. 

ELEMENTARY BIOLOGY. ByT.H. 

HUXLEY, F.R.S , and H. N. MARTIN, F.R.S, New 
Edition Revised and extended by G. B Howbs and 
D. H Scott, ioj W. 


LESSONS IN ELEMENTARY 

BIOLOGY. By Prof. T JEFFERY PARKER, B Sc., 
F R S. Illustrated, Third EMition, revised. lor. id. 


TEXT-BOOK of PHYSIOLOGY. By 

Prof. MICHAEL FOSTER, M D , F R S. With II- 
lustrations. Fifth Edition, hugely revised In Four Parts. 
Part 1 . Blood— The llsiues of Movement, the Vaacular 
Mechanism. lOr. id. Part II. The Tissues of Chemical 
Action, with their Respective Mechanisms— Nutrition. 
tos. id Part III. The Central Nervous System, los, id. 
Part IV. The Senses and some Special Muscular Mechan- 
isms. The Tissues and Mechanisms of Reproduction, 
tor. id. Appendix. By A S. Lea yr id. 

LESSONS IN ELEMENTARY PHY- 

SIOLOGY. By THOS H. HUXLEY, F.R S. Ulus, 
trated. New Edition, revised. 41 id. Questions, li. id. 

PHYSIOLOGY. By Michael Foster, 

M D , F.R S With Illustrations. Pott 8vo is 

[Scitnee Prmtrs. 

PHYSIOLOGY for BEGINNERS. By 

M FOSTER, M D , F R.S., Professor of Physiology in 
the University of Cambridge, and LEWIS E, SHORE, 
M A , M.D , Fellow of St John’s College, Cambridge, 
and Senior Demonstrator of Physiology in the Unnersity of 
Cambridge Globe 8vo is id. 

A TEXT-BOOK of the PHYSIO- 

LOGICAL CHEMISTRY OF THE ANIMAL BODY, 
including an Account of ihe Chemical Chances oecuirinc 
in Disease By ARTHUR GAMGEE, M.D , F.R S In 
TwoVoU Vol I , i8j Vol II., l8i. 

PRACTICAL PHYSIOLOGY AND 

HISTOLOGY: AN ELEMENTARY COURSE By 
Prof M FOSTER, F R.S ,and J. N. LANGLEY, F.R.S. 
V id. 

ELECTRO-PHYSIOLOGY. By Prof. 

W. BIEDERMANN. Translated by F A. WELBY. 
Vols. I and II , lyj. net each 

COMPARATIVE EMBRYOLOGY: 

A TREATISE ON. BvF, M BALFOUR, M.A , F.R.S. 
Illustrated. In Two Vola. VoL I., i8r. Vol. II , air. 

The ELEMENTS of EMBRYOLOGY. 

By Prot M. FOSTER, M D., F.R.S., mod the late 
FRANCIS M. BALFOUR, F.R S. Second Edition, 
revised. Edited by-ADAM Sbdgwick, M. A., and Walter 
Hbapb. tor. id. 

LESSONS in ELEMENTARY AN- 

ATOMY. By ST. GEORGE MIVART, F R S With 
400 Illustrations. 6r. id. 

A TEXT-BOOK of ZOOLOGY. By 

Prof. T. JEFFERY PARKER, B.Sc., F.R.S., and Prof. 
W. A. HASWELL. In Two Vols. jdr. net. 


MACMILLAN AND CO., LIMITED, LONDON. 
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I^ACMILLAN AND CO.’S NEW BOOKS. 

With Mara, Plana, Portraits, and Illustrations, 8vo, &r. &/. net. 

THE CAMPAIGN IN TIRAH, 1897-98. An Account of the Expedition against 

the Orakzais and Afridis under General Sir William Lockhart, GCB, K.CS.I Based (by permission) on Letters con 
tnbuted to the Timts by Colonel H. D HUTCHINSON, Director of Military Education in India 
MORNING “Scientific, lucid, and up-to date deacnptions, which, with the aid of an excellent sectional map, a 

number of carefully prepared plana, and many pictorial illustrations, eruible the reader to realise the difficulties our soldiers had to 
encounter and overcome in those few eventful months '* 

NEW AND CHEAPER EDITION, IN ONE VOL Extra Crown 8vo, itw net 

FORTY’ONE YEARS IN INDIA. By Field-Marshal Lord Roberts, V.C. With 

numerous Portraits, Maps, and Plans 

WORLD — " A book which is at once intensely interesting and exciting, and at the same time supplies a vast quantity of first- 
hand knowle^^mvaluable alike to the statesman and to the political student " 

BISMARCK : some Secret Pages of his History. Being a Diary kept by Dr. 

MORITZ BUSCH during Twenty-five Years’ Official and Private Intercourse with the great Chancellor In Three Vols 
8vo , jor. net. 

SPECTATOR — " The scandalous, as well as the political, curiosity of Europe will be amply gratified by the pubhcation of 
these volumes of secret history ... He has drawn a most remarkable picture of a great statesman " 

Demy Svo. iis (ni net 

NINE YEARS AT THE GOLD COAST. By the Rev. Dennis Kemp, late 

General Supenntendent Wesleyan Missions Gold Coast District With numerous Illustratuins and Maps 
GLOBE — “ His book makes very good reading, and contains an abundance of useful information, from which may be gleaned 
much that is of value to those whose labours may differ in character from his own ” 

NEW BOOK BY PROFESSOR SAINTSBURY 

A SHORT HISTORY OF ENGLISH LITERATURE. By George Saintsbury, 

Professor of English Literature in the University of Edinburgh Crown Svo, is id 

NOW READY, SECOND EDITION, WITH NUMERONS ADDITIONS AND ALTERATIONS 

A HISTORY OF CHEMISTRY PROM EARLIEST 
TIMES TO THE PRESENT DAY. 

Being also an Introduction to the Study of the Science. 

By ERNST VON MEYER, Ph D , Professor of Chemistry in the Technical High School, Dresden Translated, with 
the Author’s sanction, by GFORGE M’GOWAN, Ph.D 

Second English Edition translated from the Second German Edition, with numerous Additions and Alterations. 8vo, 151 net 
NFW EDITION Oh VOLUME II NOW READY, 

A TREATISE OF CHEMISTRY. By H. E. Roscoe, F.R.S., and C. Schorlemmer, 

F R.S New Edition Completely Revised by Sir H E Roscoa. Assisted by Drs. H. G Coiman and A Harhen. 
Volume I.-THE NON-METALLIC ELEMENTS 8vo, zis. Volume II.— THE METALS Svo, 31s 6d 
li ts Mteved that the two volumes as they ftozu stand form not only the best but the only complete work, up to 
date, on INORGANIC CHEMISTRY in the English Language 
nature — “ It may at once be said that the revision has been accomplished with great care, with full knowledge, and, 
speaking generally, with a great measure of success . The whole of such a volume as this should be read attentively every 
serious student of chemistry ; and if this treatise does not displace all other English text-books devoted to mere desenphon, it will 
be solely on account of the unfortunate but unavoidable high price.” 

Globe Svo, fir. 

AN INTRODUCTION TO THE SCIENCE AND PRACTICE OF QUANTI- 
TATIVE CHEMICAL ANALYSIS INORGANIC By CHAPMAN JONES, F.I.C., F.C.S (London and 
BerUn), &c. 

Globe Svo, *r 6d 

GEOLOGY FOR BEGINNERS. By W. W. Watts, M.A., F.G.S., formerly 

Lecturer to the Cambridge Umversity Extension, and Member of Her Majesty’s Geological Survey, and now Assistant- 
Professor of Geology at the Mason University College, Birmingham With 310 Illustrations. 

GUARDIAN • “ Since geology has begun to take its place in school curncula, a work has been needed adapted to junior 
dosses, and one which lends itself to ‘ getting up ’ for examinations The book before us seems well designed to supply this need. 
. . . Abundant illustrations and a copious index odd to the value of a book which is evidently the work of one woo knows the 
ground.” 

Demy Svo, 141 net 

INFINITESIMAL ANALYSIS. By William Benjamin Smith, Professor of 

Mathematics in Tulaoe University. Vol 1 . Elementary Real Variables. 

Globe Svo Sr. f>d net. 

KEY TO ALGEBRA FOR BEGINNERS. By the late I, Todhunter, D.Sc., and 

S. L, LONEV, M.A. 

NEW VOLUME BY MRS. BERNARD BOSANQUET. 

THE STANDARD OF' LIFE AND OTHER STUDIES. By Mrs. Bernard 

BOSANQUET, Author of “ Rich and Poor.” Crown Svo, 3s 6d. 

MACMILLAN AND CO, LIMITED, LONDON. 
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ctf „ £3 S| 

s|i 

^ii i-sL, 

iis S 2 | 
£ 31 = sll 


OR O » S £3 ' 

PORTABLE (UL ENGINES. 

BCONOmCAL, 

POWERFUL. il 

EFFICIENT. 


3 ES 3 WrGI-XMXS 8 . 

/ I Suitable for all classes 

' I of Bortculturai 
I Morh. 


■ n ■ lai ■ ic., ow 

HALF-PENNY p»r 'Hora« APPLICATION. 

OROSS LEY B ROS., ltd., OPENSHAW , MANGHESTEB, 

THin^W STIGMATIC LENS. 


SERIES II. JF/a. 

XiEtxrrxsB Dfi0Z€»z<a- .a.kx» 'v^oztX£McA.»gr00czz>v 

la the beat All-round Lena for either Profeaaional or Amateur uae. 

Each let)* will give perfect definition with full aftrlure tothh eatteme comen of the plate 
It U sold to cover with sinaller stops it will cover at least two sixes larehr, giving perfect sharp- 
ness all over the plate, and thus becoming a wide-angle lens of the highest eaeenence. Either 
combination may be used separately, giving foci of about li and a tunes the length of that of 
the lens when used intact. The advantage of thus being able to choose the T>t». pofiSt of view, 
irrespective of distance, will be at once apparefat to the attlstic worker. 

EQUIVALENT TO FOUR LENSES AT THE PhiCE OF ONE. 

Elev»n SUes ate novf ready from 3i to 1* tachaa etj. 

CATALOGUE OF HIGH-CLASS CAHEHAS AHD LENSES, fVST FHEE. 

J. H. DAUMEYER, LW., 2S HEIMAII STREET. OIPOM) STREET, LOMDOH, f. 

Primed ^ RicHAas Cuiv aud Soms. Limitss, at 7 & S Bnad Sliwt ffiB, Qnsvi Vldatia fitiwt. b the Oty ef Usmoa, aadjnUUwd Iw XaCMiuall 
AKD da Liuitkb. m Sl MuiI.'. Rimtt. l.o«loB. W C. and Taa M ac w ula m Comsahv. <6 fifth Ammm. Mm YsA->nnii«aAV, oetd. tlal 







No isn.VoL s8] THURSDAY, OCrOBLR 13 1898 [Price Sixpence 





clxxxvi 


NATURE 


[October 13, 1898 


ELECTRICAL ^N0tNBfiRINQ. 

TbaRt H<m. tU TRS ChAltau. 
n! §‘‘ ^ <^*‘‘*****" 1 H«rrU4p 

Robert HtouMM 1 WUIUm ^‘’smllh 

Affordi ■ Th* 6 r«ie*l and RtaclM TndMnt add quali«M Ria Sooaof 
OaatlMUn for A|i»aS«aaMta In Moebaaloal and K)aeuical IMnnatM 

fe SrsfZci^^, tesftSSJwSM 

•ubMoiMotly the KltairkalWo^tbataatitatian baiu aHoeUtad arithovar 
io landing nrau and XaetBaata Car tblr^Mpoaa. TWim thnt brooght 
directly Into anoclailos a^ Homlaanl Coapaoiai andTIrmn aad aaoaro 
an Inuodnction to tha Ptomalon under the moat favourabla anaalcaa 
appointments have been SECURED FOR OVER to TER 
CENT OF THE STUDENTS who have completed thair Couraa ilnca 

Tor compatant man Proapaetua on a'ppllcatioa Tba new Saaalon baa 
>uat commenced 

A^D GUILDS TECHNICAL 

college, pihssury. 

CHtfilHprRY, RttYSlCS, xAd BIOLOGY 

■sssLS-a 

SrcSiSD XoiaU CtaMea or Privau Tultioo. WoU-oquippod Uboc 
acodM. Pracdoal Foraaate Medicine.— R C " 9 Heath^e Street 
OrayilnoRiMd WC 

THE 

DURHAM COLLEGE OP SCIENCE, 
NEWCASTLE-UPON-TYNE 

MODfRN HISTORY 

The Council invite epplieallolu for the Lectureibip in Modern Hielory 
Salary, rUing by annuel increment! of ;fto, to Zioo per annum 

Further partkulan may ha obtained from the Srcritarv to whom 
appUcatiofiR muet be lent not later than November 8 

BIRKBECK INSTITUTION, 

BREAMS BUILDINGS CHANCERY LANE, E C 

Priaolt>al— O AnMiTaoa Smith M A 

DAY AND EVENING CLASSES 

The Senlon commancai SEPTEMBER at iSoS 

UNivnaiTV or London —Complete Day Coumei for nil the Examlna 
tlona io Science and complete Even ng Counei for all the Exarainailona 
for Science Aru and Law Dagreet 

SctBNCB CLasaaa m every Branch with Practical Work. Well equipped 
Laboratoriat 

LicTUiiu on Pol tical Economy and Commercial Geography CtAssn 
in Languagea Commercial aod Engllvb Subjecti Common Law Bank 
ruptcy Equity and Cuavayancing L^ic Paychology and Ethica 

School or Art (Day and Evening) Draw ng Pawtmg Detignlng 
Modelling Liia ClaaiUL Ste 

Civil Srrvici AMlalant Surveyor of Taxea. tic. Second Diviaioa &c 
Pioepactut Calendar (6<f Pott free tJ ), and Syllabuaat on applicat on 
to the SlCRBTARV 

PHYSICS TUTOR Wanted at Cambridge 

Preforably one wl h flrit-ciau Honour! at London B.Sc Elementary 
Mathatoalici dnixable —Apply Physiol, OIBce of ibU Papar 

research, CHEMISTRY, St PHYSICS 

—Well Sited Laboratoriei can be used for Reiearch at ai^ h.>ur! con 
venient to Workera Workibop for maUu Apparuna. Electric 
Midni for Experiment!.— T " 9 Hcalhcote Street Gray i Inn Road 

LIVING SPECIMENS FOR 
THE MICROSCOPE. 

Volvox Spirogyra, Deimids, Dialomi, Amoeba, Arcella, Aotlaoeidairlam 
Vortlceila, Stantor Hydra, Floicularia Slcpbaaoccro!, Melicetta, and many 
other Spedment of Pood Ufa Price u per Tube, Poet Free. Hdlx 
pomatia Auacui Ampbioxui, Rana Anodon &c for Dneeclion puipoaee. 

THOMAS BOLTON, 
as BALSALL HEATH ROAD, BIRMINGHAM 
MARINE BIOLOGICAL ASSOCIATION 
OP THE UNITED KINGDOM. 

THE LABORATORY, PLYMOUTH 

1 The following animal* out alwayi be lupplied, either living 
or preaerved by the beit method* — 

Syeon Oava, Obella Sartolana Actinia Tealia, Caryophyllia, Akry 
onium , Horm phora (preserved) Leploplona , Lineus Ampbiporui Nereis 
Aphrodite Aiemoola, Laolce Tcrebella Lapas Balaaua Gammarus 
Lfgi. Mr.i, Neballa C.rcinus Patella BaSdnum, Efodooe, Pwaen. 
Bngula Crista Pedicelllna Holothuria Asteriaa, Echinus AsdUa, Salpa 
(preaerved) Scylllum Rala, &C., &c 

For prkn and more dela ted lists apply to 

Biological Laboratory Plymouth THE DIRECTOR 

THE ELECTRICAL 

GENERAL ENGINBERINQ COLLEGE. 

experimental" ENGINEERING 
WORKS, 

f and 4 PENYWERN ROAD EARLS COURT. 
LONDON, S W , 

Train! Student! for Electrical Mechanical and Mining Engineering 
^alojw Electrical and Machaokal Paianta 

S Special Machinery and Modeie to 

MATRICULATION BeA. & B.Sc. 

PREPARATION by CORRESPONDENCE and ORAL TUITION 
onaTHOROUCHLY INDIVIDUAI SYSTEM Feea bated on eucceat 
if detued 

The STAFF includea Graduatet of Oxford, Cambridge London and 
Royal Umvemiliea. 

SWINGLE subjects TAKEN Ut n Greek, French Cerman, 
lulian Engl >h Maihemaiict Sciencea Logic Ptychology Pohtical 

'?Sr"?em)a, Teetfaponiali from mccatflbl Papdt Ac addrett Mr J 
Charlmton B a. (Lond. and Oxon ) The Burlington Clatiei ay 
Chancery Lane London W C 

ALBERT EDWARD JAMRACH 

(Late CHARLES dAMRAOH), 

NATURALIST, 

180 ST GEORGS street EAST 

Implemnm of Savaga Warfare Iddi, Sacred Mask* Pumviaa Xettary 
N«auUs CbiM Lacquen, Oongi Sb«iU mnd otbtr CuHm 

AllCDUlinDC LONDON BRANCH mt 

UUCIIillllUIICi 34 CHANCERY LANE, W C 

TOtk^byJOHN A {TintC\»M CAinb ), widG LOLY B A 

(fm Cuft, toAdon). for M Public ExAminutioai BptoUl lnftniottO]i 
til WimttlO 4|Btevlt«rt for Ittccessful pnctical AfricuUurc and Poreatry 

In tb« Britlik IsUndx or the Coloaiei alK> in T^ology, B^ny. Ac 
PrseticjUi Clmicaly and Phystcnl Lnbotatonea The ' State Lorre 
tpomUnt* tiw Higher Exnmin’ttion Journal givei up to^ate particulars 
of aU the leading C S and oti cr Examinations Pr ce sH , free 

Prise of One Ouinea for compet don each month Special PiiM of five 
OnlBMi each June and DecemW 

OPTICAL Sc SCIENTiriG INSTflUMEim. 

S|Mctr«Mi«n SpKtfoWDpM. Ooniom«Mn 

B«Dcbe^&c Ac iDxtruttMUfMti^lptwiNMM oofutTueuAtoCH^ 
own deiien* £,uf m tM/itMtitth 

W WILSON (formerly Foreman at Metirg. Elliott Bros ), 

56 Crogafamd Road, ChaBc Pam, London, N W 
Contractor to H M. Govunubnt 

Sale big auction. 

^ MONDAV NEXTi , ^ 

A VAL^AfiLX COLLECTION OF BXOftC OFWOPTXRA. 

MR. J. C STEVENS will SxU the above 

by Auction at his Oraet Rooms, jg Kfog XfrMt CoHot Garden as 
above, at laye pracisdy 

On view tha Siawadhy prior >0 till cd Salq^ and CptplefUee 

UNIVERSITY COLLEGE, LONDON 

LECTURES ON ZOOLOGY 

The General Couige of Lecturea on Zoology by Prof W F R Wxldoh 
FR 5 willcaiiuheoceeaWadneaday,Oce*bers,BlORaodpK 

A Special Oourea of Lacturce on Folychaeta, (Ultable for C^idatee for 
the B ^ Degree under the new regulatiou of the Unieenlty of London 
will coiamonca onToealay October it, at One odock, aad i^l be con 
linued on Tueadayi throughout the Seeuoa 
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DAVENPORT-STEWARD 
UNIVERSAL 
ARC 
LAMP 

FOR 

HIGH-CUSS 
OPTICAL 
FROJECnOllS, 

£5 5b. 



X-RAY APPA RATUS. 

J. H. STEWARD, 

406 8TRAN0, 467 WEST STRAND, WC , 
7QRACE0HURCH STREET, EC, LONDON 
The GREATEST LANTERN NOVELTV In the MARKET 

AERIAL GRAPHOSCOPE 

(BRUCE’S PATENT), 


..1, Koy*l Socwtv the 

Roykl Intiilulion Pboto^ptUc Sodety of Art, Bn, di 

AsfOClaUon Cryual Pdaoa Birmincoam and Midland Inniluit 
Supplied to Owaiu Collet^ Manchaatir Queen • Tbaatrc » 


Tba Apparalui can be puichaaed oulngbl or let out on h re. Kxliibit c 
can alw M arrang^ at all kind, of KnterlainmenU Soirdee Fhotograp 
Exhibition* Ac. with experienced Op^ori „ „ ^ 

The Inventor Mr Sale Stuaxt Bxvcs, H A Oxon F R.Met S< 
U also prapared to accapt £jigagemantf for hie ir 

‘“5^h“ 


la of Per^enoe of Vi 


y crittciema of the ei 



n-DlCKABl) 

^ I 


•HUTTMS. 

‘*AMin'' tAKMS FM At ISE « 
llW iW IMTMTAfflw IMintM rMM Its. M. 

TIE vmtmmm loiuFiurniMw oo., ui.. unvtm. 


Jott fubUilied With 353 lilufUationg, Svo. Pvice tix. pet) 

STRUCTURE ANrCLASSIFICATION 

BIRDS. 

By FRANK E BEODARD, M A , F R 8 , 

Prosector and Vice Secretary of the Zoolo(^cal Society of London 


THE GEOGRAPHICAL JOURNAL. 

CONTENTS-OCTOBER Price er 
aAH By Colonel Sir T H Holdich RE R C I E CB 
.viaoMDO^^ By C pW Hobley ^ 


By C Raymond Beaiiey 


Tub Swedish Akctic Expedition 
George Earl Church. 

A Grbat Glore By Prof BlUte Reclus 
The Monthly Rxcosd 
Gkugraphical LiTSSATuax OF THB Montm. 
Nombbous Maps and Illustsationa 


I Ska By Colon 


FDWARD STANFORD ad-ap toclupur Street Charing Cro«* S W 


AN IMPORTANT SERIES OF SKIAGRAMS 
Just Puhitshed with Nineteen Skiagrams Royal 8vo, 

THE SKIAGRAPHIC ATLAS. 


Showing the Development ol 

he lue of SludenU and oiL 

5 rgeon to the City Orthopaedic V 
Miller Hospilal 
Nora — Thia u the firal mitence in which 
beowification of the bone, of these pans hi 
?ears from early infancy 

London SMITH EI DFR & CO 


af the WrUt and Hand For 


Walerioo Place S 


MR. SPENCERS NFW VOLUME. 

(Now Ready ) 

REVISED AND MUCH ENLARGED Price tSr 

THE PRINCIPLES OF BIOLOGY, 

VOL I 

By HERBERT SPENCER 


LATEST PUBLICATION OF THE ZOOLOGICAL 
SOCIETY OF LONDON 

PROCEEDINGS OF THE ZOOLOGICAL 

SOCIETY OF LONDON 1B08 Pm 111 Containing Papers mad 
at the Saentiflc Meeting* held in May and Jane 1898 With Twenty 
Platea Price to Fellow* na , to the Public, nt 
To be obtained at the Socletjp* OSoe (j Hnnover Square, W lor through 



W. G. PYE, 

SCIBimUISTilDnHTlUSI^ 

ao ST ANDREWS STREET, 
GAMBRIDOBa 


TgMblBC PturptMM g 
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CHARUS ORtFHN AND €0/8 PU6UGAT10NS. 

MOW RKADV Goth ><w id. 

THms Editiok XovUmI mhI in nirt R* wihKii With llluitrulwu and 
Colmnd Frontbqnace 

PRACTICAL GEOLOGY (Aids in). With 

a Svetlan on Palcoiuolont. Bv GRENVILLE A J COLE, 
M R 1 A F O S Profanor of Gaology In the Royal College of 
Science for Ireland 

GaNEa AL CoKTEHTg I— Sampling of the E irth • Cruu— Eumlnation of 
Minarab— Examination of Roolit— Examinaibn of Foeiita. 


Vol II FOOD SUPPLY. By Robert Bruce, ARncuItunl 

Superintendent to the Royal Dublin Society With Append x on 
PRESERVED FOODS, b> C A MITCHELU BA F^l C With 
many Engraving* from Photograph* illuilrating the chief Breeds of 
Cattle Sheep Fg* Poultry, 4c Cloth xr id 


A. GALLENKAMP & CO., 

19 d 21 SUN STREET, FINSBURY SQUARE, 
LONDON, EC 

CHEMICAL AHD BACTERIOLOGICAL APPARATUS OF 
ETERT DESCRIPTIOR 

JfA/A GLASS BEAKERS AND FLASKS AT 
REDUCED PRICES 

STANDARDIZED BURETTES AND OTHER 


ROSS’ 

New Petrological 
Microscopes. 


Supplied to leading Unteenltiei 
and Science Schooli in Great 
Britain and America. 




Bacteriological 


'Pr\QQ T i-A 111 Mew Bond St. 
XVV./00, ieefia., LONDON, W., 


CROMPTON & CO., Lihited, 

ELECTRICAL ENGINEERS. 
Uboratory (,Solim«I.) LONDON, W. 

POTENTIOMETERS, GALVANOMnERS, &c 

STANDARD (MANCAWH) RESISTANCES, BRIDGES, BOXES 

PATENT COMPENSATED STANDARD OHMS 


GRADUATED INSTRUMENTS. 
LABO RATORY FURNIS HERS 
URGE 8TO OK FOR SUPPLY WHOLESAL E 4 EXPORT 
Write tor CtUlogue of 500 fully illustretod ptgot , one of 
tho most oomploto Lists published 

The CAIBHIDGE SCIENTIFIC IMSTRUHENT 
COHPAMY, UNITED, 

Manu&eturere of Seiimographs, after the detign of Profesior 
Ew^o, F R S., for automatically recording Earthquake 

HORIZONTAL PENDULUM SEiSMOORAPH. 
VERTICAL MOTION 8EI8M06RAPH. 

DUPLEX PENDULUM 8Ei8M00RAPH. 

Tbeee Inetrumenti have been (applied to the Lick Obtanratory, 
California; the Univenity of Sydney, NSW; 
the McGill (Jniveriity, Montreal; &c. 

WrtUfrr Parlteutart and lUuttrattd Price Lists, t» 

’‘nSTRDMSNT COIPANT, LTD., CAMBRIDGE.” 


SPECIAL APPARATUS BUILT TO SPECIFICATION, 

DIRECT and ALTERNATING CURRENT SETS for 
EXPERIMENTAL PURPOSES. 


HIBBERT 8 

ONE VOLT STANDARDS. 



MO TMMVBRMTVRB aRttOMl. 
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tniES’ PATENT PRESSURE PORTABLE ANEMOMETER. 


For mujr yeMrs th« want hu been felt of a PORTABLE ANEMOMETER, by means of which the actual Velocity and 
Pmiure of the wind could be quiclcly ascertained This want Mr W Dinbs, who is well known for his anemometrical experi 
nents, has met by his Patskt nBssDRR Portablc Anbmomrtbr 

One scale of the instrument shows dirutlf the actual velocity of the wind , the other (not shown in the woodcut) the pressure 
ixerted in pounds per square foot The instrument is used vertically, with the nozzle pointing towards the wind 
FULL PARTICULARi RENT ON APPLICATION 

PRICE £3 10 O 

SCIENTIFIC INSTRUMENT MAKER TO THE ADMIRALTY AND ORDNANCE, 

147 HOLBORN BARS, LONDON. E.C. JSritSU 


«J. SWIFT Sc SOMT 

(Specially Appointed to the War Office) 


BdOROSOOPMS, conplst* with 
Two ObJeciivmij Ocular »nd Inn 
Diaphragm m Cabinet from S 8 0 

SWIFT IVBS OABCBRA 
I.UOIOA Pri« 18 0 



For PartUutart at 


UNIVERSITY OPTICAL WORKS, 

81 TOTTENHAM COURT ROAD, W. 


Fn- Fketotrath Un,urfa,tid/or JSm 

TAYLOR TAYLOR, A HOBSON, 

•laU Strvat Works Laleastar, 
and 10 Charing Oroaa Road London 
At* for tht Cuk, Bnklti 

^ ^o Tos— ROME TOURS 

Organised by 0r Lunn and Mr Pbrownb 
Fare includes seven days hotel accommodation and second 
class return ticket vtA Dover and Calais Extensions to 
Florence Venice Naples the Italian Lakes, and the Riviera, 
October 11 — Sbcrbtarv 5 Endsleigh Gardens Euston.N W , 
47 St Paul s Churchyard, E C , 3 Charing Cross, W C , and 
3a Piccadilly Circus, W 


CAMBRIDGE UNIVERSITY PRESS. 


ZOOLOGICAL HESULTS, based on Material from New 
Bniain Ner- Guinea Loyally I.landi and eUewhere, ollected 
during tha Yeara 1805 1800 and i8w By ARTHUR WlUPY 
D Sc bond Hon M A Canlab Ballour Student of the Un versily 
of Cambridge Parti with 11 Plates DemySvo m 

\Pixrt II rca ly ih Nmtmbcr 

A TREATISE ON DYNAMICS OF A PARTICLE 


A TREATISE ON ANALYTICAL STATICS By E J 

ROUTH Sc D F R S Demy 8vo Vol I Second Kd tion Mr 
Vol It lor 

A TREATISE ON ELEMENTARY DYNAMICS By 

S. L LONKY M A late Fellow of Sidney Sussex C< liege Cam 
bridge Fourth Edition Crown 8 vo 7* M Solution-, to the 
ExaMPUCS. It U 

HYDRODYNAMICS By H Lamb, M A , F R S , Pro 

feasor of Maibematica In Itw Owens College Manchteter formerly 
Fellow of Trinity Collage Cambridge Demy 8vo jor net 

AN ELEMENTARY COURSE OF INFINITESIMAL 

CALCULUS ftir the use of Stndenta of Phytiea and Engmearing By 
HORACE LAMB M A F R 8 Crown 8vo im 


A TREATISE OF ELEMENTARY HYDROSTATICS 

By J GREAVES M A Follow and Ucturer of Chrlaii College 
Cambtidge Crow 8vo. it 

A TREATISE ON THE THEORY OF FUNCTIONS 

or A COMPLEX VARIABLE By A R FORSYTH D Sc 
F R S Sadleritn Professor of Pore MAthematics m the University 
of Cambridge Royal 8vo. au net 

lEORY OF 

ExKt Er^nor 

A TREATISE ON THE MATHEMATICAL THEORY 

OF ELASTICITY By A E H LOVE M A Fellow of St 
Johns College Cambridge 1 1 s Vds Demy Bvo is/ each 

THEORETICAL MECHANICS An lndroductor7 

Treatise on the Pnneiplea of Dynamics w th numerous AppI catiotu 
and Examples by A. E H LOVE M A. F R S Demy gvo im 

AN INTRODUCTORY TREATISE ON THE LUNAR 

THEORY By E. W BROWN M A sometime Fellow of Christ a 
College Profeaaor of Applied Mathematics In Haverford College 
Pa. U S A. Royal 8va lyt 

A TREATISE OF PLANE TRIGONOMETRY By E 

W HOBSON D Sc. Fellow of Christ s College tt-l 

veraity Lecturer on Matbematica. Demy Svo la. 


CAMBRlDCe NATURAL SCIENCE MANUALS BIOLOGICAL SERIES -New Vofames. 

GenemtBditer A. E. 8HIPLBY, U A. Fellow and Tutor of Christ ■ College 

OUTLINES OF VERTEBRATE PAUEONTOLOQY j FOSSIL PLANTS a M«nij«l for Studonts of Botany 
FOR 8 TUDR 1 ITS OF ZOOLOGY, By A S. WOODWARD J and Geology By A. C SEWARD M. A F G S. St John a 
ILAr, A«btaat SAeptr at the Depamnalrt irf Geblogy In the Brltiab College Lecturer In Botany In the University of CambiMt* a vola. 

ler * I Vol I nowraady. i<r \F»l [{.uttHuIrtu 


London C J CLAY & SONS, Cambridge Univergity Press Warehouse, Ave Marta Une 
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foi 


couJtfdttoni'of th'w mJSs roiTfiiASrtcsAL uKito- 

SCOPIC PETROORAPHICAL STUDY 
(•) CMImUom Sli«et of all ia^ant Rode femiat Mlqaralik 

» M Oa^oMMlo^^rf tha ooeurraoca oftba laaia la iha Rocka, arnanl 
^ccardiacM F Zirkal, Uhrbuch dar^rocrapbia, and ad La^dlli 
1801 C^adion oCtia raapaotkrtly 6ol1iin9Ic« 

Prfca In alasani Caaa £7 nafw^Taly £) ty 


, ^ . 1 Roaaabua^ Hknacoplo Phyaio- 

tnpfay of Mlnanh jrd. ad Stuttgart ityy 

sao Thin Sactloiu of 67 dlffannc Mtnaralt in alaganl Can o o 
JO 34 3 lO o 

(0 Collaetiona of Thin SUcaa of Rocka, to which will ba add^ a ahoci 
primed daacnptlon of all the Spoclmeni and SItoaa arranged according tc 
H Roaanbuadi M croaeopic Phyalograpby of Rocka, 3rd ed Stott 
girt 1896 

Collection of lao rgo 330 Thin SUcaa. 

Price, in alegaai Caaa £7 10 o ji«i | o ;ii6 1 o 
THE NEW CATALOOUK OF MINERALS METEORITES «c 
baa Juat boon pubhihad and wQI be lent, Poal fraa, on application 

Dr P KRANTZ, 

BONN ON THE RHINE RHENISH MINERAL OFFICE 

JSSTjIBUSHMD 1833 

(Repreiented ^ MttMrS. Harrinotor Bros , Oliver a Yard 
53A City Road London E C ; and Cork Ireland ) 


PHTSIOOBAPHT and OBOLOOT 

COLLECTIONS & MICROSCOPIC SLIDES 

A( adnaed by Science and Art Directory arranged by 

JAMES R GREGORY & CO, 

KlnaimlosUta dco. 

To Science and Art Department Bntiahi Indian and Colonial 
Muaeuma &c 

MOVUiT3» and and PBBOIOUS 

MiiunU S^lmtmt for Muummt tmd CtlUetort and tUt turfnu 
Knk Sptam4tu •nd Sutum •/ Rotlu and tfiturmU 

NEW AND VALUABLE MINERAL SPECIMENS CONSTANTLY 
ARRIVING 

Stont d Offotg 1 Kalon Pliwa, KSliaiMOTOIl, W 

New Catauwuii AMD I MTa Fata. 


PHCBNIX FIRE OFFICE, 

9 LOHBASD ST B C . and 57 CHASING CBOSS, S.W 

EsTABUtHRD lySa. 

MODERATE RATES ABSOLUTE SECURITY 
ELEOTRIO LIOHTINQ RULES SUPPLIED 
LIBERAL LOSS SETTLEMENTa 
PROMPT PAYMENT OF CLAIMS 
SocaaTAoma-W C MACDONALD and F B MACDONALD 
EOEBBB PAID OVBB BEO.OOO.OOO 


established 1891 


BIRKBECK BANK 


XVVXSTBl) FiniDS 


£ 10 , 000 , 000 . 


THE MOST NUTRITIOUS 


E P P 8’8 

ORATEFUL-OOMFORTINQ 

COCOA 


BREAKFAST-SUPPER. 


WftTKIIIi ft DOIICJISliR, 

OABINE^ 

nit tHnBOLOQi Bijw^caat^Ajio all utAmau or 

ISPBOUL S H0W»B(^M ^ CABIirBTS: 

Ca/f or nod for dittllod Oatalogoo (M fp.) Peot fm m 
^ applloatloo 

MB -For IR^MM and Siipapl^t/ of QMnatf and 
jJ^**™*^ *** oRtlMPiuSM 

A LARGE STOCK OF INSECTS AND BIRDS EGGS. 

BMa, Mamaula &c Fraterred and Monnlad by nrat.cliiaa Workaien 
with tna naW aunoandinga^l l^l ja\ Dd PabUcathma on Natnral 

36 stranoTloiTdon, wc. 

(Fiv« Doori Gtam Cbaring Crsat.) 


Z0QL08ICAL SPECIMENS FOR DISSECTION. 

ftll types required for Sdenc* Coamt, perftet cot: 

: followuifl' tia some of tbe chief forms, with prices 


Scftlium \oi m 

Auedro ^ aacb 
Kama 6d lach 

Noct Inca, ta^ P«r 
Syeon rr 3«i»r tub* 
Meduao ‘*J^**^^ P" *' 

Aacariatl^e) id aach 


S pnnculua, ar to 4/ doa. 
Kuinui (lam), nw doa 
Cncumaria (larft), ta. W aa 

Naba^ i par tuba 
Gamniarua rr par tube 
Scorpio rr to ir M each 

C-^ A.. 




trenicola id | Latcerta toif each 

REDUCTION ON LARGER QUANTITIES 

JAMES HORNELL, BIOLOGICAL STATION, JERSEY 


TRILOBITES 

Prom the Upper Silurian of Dudley 
Pbaoopa caudalua i< id to isa. I Phacopa Downingla), tt id to u 
Acidaapia coronaia ai to 41 Bnennuroa vari^ia ,r id to 

Calymapa Blumanbacbi 53 to yi id 
lar id I Hoaulonotna, u W to rr 

A few Upper S lurlan Crinoidi, Corala and Brachlopoda. 
COLLECTIONS TO ILLUSTRATE OEOLOOY AND 
PHYSIOGRAPHY 
CataUgudt Pest Ptu 

THOMAS D RUSSELL. Mineralogist, 

78 NEWGATE STREET LONDON. E C 


MINERALOGY. 

Me HENSON baa now eoina ftaa Oyalala of Haddon ToarmaUnai 
ahaded Orean and Red, baauunilly Ciyatalliaad Onlmint Nnuw Sulfur 
Rntile in Qunrta DloMMa, Red nnd Yellow Whiftnkea alao Sipybia 
Rewlandite andThorWa. 

ROCK CRYSTAL BALLS. BLOWPIPE CASSS AND 
APPARATUS 

CelUctUru for Prptfeetprs Lutmt /it<m 

SAMUEL HENSON. ST REip SHEET. LONOeN. W 

BaTABUSKlO itan, 


MINERALS 

FOOTE 


Tba ComtAdu Mtnaml Cataiogaa,” 

C ann o alll nn and form of all ' “ 

tablap. Poi*--'^ 

1» A. B FOOT!. 
UtT/UKISnEn nUtAOEinM,Fi.MA 
SoTAiuiiaaB >8yS. 
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fwmCMfLLAN AND CO.’S NEW BOOKS. 

NEW Book by benjamin kiod 

THE CONTROL OP THE TROPICS By Benjamin Kidd, Author of Social 

Evolution " Crown Svo jt net 

NOW READY, SECOND EDITION, WITH NUMERONS ADDITIONS AND ALTERATIONS 

A HISTORY OP CHEMISTRY PROM EARLIEST 
TIMES TO THE PRESENT DAY. 

Being also an Introdacuon to the Studf of the Science 

By ERNST VON MEYER Ph D Profesaor of Chemutry in the Technical High School Dreeden Translated with 
the Author t sanction by GEORGE M GOWAN Ph D 


to be disputed for they are obviously the outcome of wide knowledge independent research and sound judgment Dr 
M Cowan has rendered the original text of the book into excellent EnglM and the marks of more than ordinary care prevail on 
almost every page 

Globe 8vo 6s 

AN INTRODUCTION TO THE SCIENCE AND PRACTICE OF QUANTI- 
TATIVE CHEMICAL ANALYSIS INORGANIC By CHAPMAN JONES F I C PCS ^(London and 
Berlin) &c 

Globe 8vo ax 6tf 

GEOLOGY FOR BEGINNERS. By W W Watts MA FGS formerly 

Lecturer to the Cambridge Umversity Extension and Member of Her Majesty s Geological Survey and now Assistant 
Professor of Geology at the Mason University College Birmingham With 310 Illustrations 
GUARDIAN Since geology has begun to take its place in school curricula a work has been needed adapted to junior 
classes and one which lends itself to getting up for examinations The book before us seems well designed to supply thu need 
Abundant illustrations and a copious index add to the value of a b ok which is evidently the work of one who knows the 
ground 

Demy 8vo i^x net 

INFINITESIMAL ANALYSIS By William Benjamin Smith Professor of 

Mathematics in Tulane University Vot I Elementary Real Variables 

MACMII LAN AND CO LIMITED LONDON 

TO SCIENCE LECTURERS. HOLLOWAY’S PILLS 

HDGHES- MOTO PICTORES 

Nos-uxva. all Internal Complaints 

Tk,M»t0PM,C,m.».f»rtMntih,P,cU,r„ niu.tr.,.J LM, ut CAN BE TAKEN BY THE MOST DELICATE 

SMllr Huona. PATENT COMBINATION OPTICAL LANTERN HollOWa? 8 PlllS aild OlDtOeilt IMJ bt CbUln«d Of 

ftc Minialur.TrlpU Lanimnooii.truci«lfot B J MAU>a« E«i (roi ' all Madlrlr* VundorS 

•noco.. N.W Oxybydrof.!, MicroKop. Sei.oc. L«,t«n. for Clai. gll ■6810106 1980018 

Ekmoutrat on Hagnlfiewit R«»lu Doewi. Tr pl« P, » Mwl.l A O /in V D iV TIIRCQ 

Hi(lwst Award SuppI Kite the Royal Polyl.chnclnit lulton Dr H Gbat AllHI I UDbO Oamium - Irldlum 

TAN Go Mnaai Madani. Adel NA Patt &c &c F.t.ni Punphonios U|jn|llj|| Anodeiuiuppliwlto J MukwuwDAvidwo 

ScMnc. Lantwni Th. Un vettal Lanlmn s Inch CondmiMrs < w ck Lamp W V W WW W ■ • 

Portrait Combuation Irout Lante. i8« W Marvallou. vain. Sc me* ACTUAL MAKER £ \ 

LacturtSaU Noraltlaa Tba Lantern Kalaidoicopa Cbaapaat Lantam aw paBRINOnnu A 

Outau to lha World Orandl, Illu.ttaiml C.talo*u. ovar rSoch. c. En » | — Ih^ 

(taatogt (A Poalaga jrf Liat qf joo Lecture SaU Sc tnea Sabjecu ROAD, E C Wa ^ 

Views, *0 Pealaca ti Pamphlets Free —W C HUGHES ■RRCURY PUMPS 

SbtciALIST Btswstar Rouss ia Menuaar Road Ktocaland N 

“ IXPSRIMINVAL and SOIINTIFIO OLABS BLOWlNa 

“OPTIMUS ” INDUCTION COILS 

(Best London made) 

FOR RONTGEN X-RAY PHOTOGRAPHY. 

Inch Spark 3 3 4 5 6 lo te 

Vrice £8 ffO £12 £14 £16 £28 £»g 

Largsr C»%ls to Ordor 

VACUUM FOCUS TUCE8. ouBrao. 2^/- 

ACCUMULAT0R8 A)«0 PRIMARY BATTERIES. 

^ mm, SON & RAYMENT, WS' LONDON^ 



NEWMAN & GUARDIA, Ltd., 

90 A 92 Shaftesbury Avenue, London, W 


Price £6 Spare Bagr and Tube, 6s. 

The Instmment bM a S-ln Dial, and ia paokad la ■ 


OPPOSIIB TGCB BRmSB KUSBUM 

-r xxoa^'sn. 

(TBUFBRAMOB), 

GREAT RUSSELL STREET, LONDON. 

This newly erected and commodious Hotel will, it is beliexed meet the requirements of those who desire all the c nveniences 
and advantRKes of the larger mtxlem licensed hotels at moderate charges I assenger Lift Electric I ipht in all Rooms Bath rooms 
on every I loor Spacious Dining Drawing Writing, Reading, and Smoking Rooms All Floors hireproof Perfect Sanitation 
Night Porter Telephone Bedrooms from 2J 6rf to 41 6<f per night Full Tariff and Testimonials on application 

Telegraphic Address ‘ Thackkra\ London 1 roprietor -J TRUSI OVL 

Also, amalgamated with, and under the same management, 

rrxz xzotjss 

(TBHPBKAlfOB HOTBL). 

1 MONTAGUE STREET, RUSSELL SQUARE 

This Hotel, which has liecn carried on so successfully for the last 13 years, >dJoln» tba Brltlah Mn»cum . and is exception 
ally quiet Bedrooms from zr to 31 td per night I ull Tariff and Testimonials on application 

Telegraphic Address • Trus^vk, London _ Proprietor— | TRUSLOVF_ 


TO SCIENTIFIC MEN, NATURALISTS, TRAVELLERS, AND OTHERS. 


STEREOSCOPIC 


Company 


Paj 


ATTENTION 


t BOWDI LR SHARPE Erq 


To the details of Photographic Out 
fits for Scientific Men, Naturalists, 
Travellers, and others who require 
the Apparatus to be exact in every 
particular, and to be made on 
Scientific lines 1 HE STEREO 
SCOPIC COMPANY also make 
a speciality of Twin Lens Cameras, 
and can show the largest Stock in 
London of practical and highly 
finishedHandCamerasof every kind 

L U Amihi Keeper ZoologiciU Dept BrAiUh 
1 ever did wh en 1 bought one of your Cnmeros 
make it a m o>t pleatiurable accompaniment of 


nmm cbmom 6 



CATALOGUE FREE 




A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 

" Ta the solid ground 

Of Nature trusts the mind ruhtch builds for aye ’’—Wordsworth. 


No 1512, VoL 58] THURSDAY. OCTOBER 20, 1898 [Pkick Sixpence 


PHASE-REVERSAL 

ZONE-PLATES, 

As descrihed by K W Wood, Esq, m nil /I/m'.Juiic 
1898 

180 c/m Pocus for use as Object glass, with Tdescope Eye 
piece to show multiple foci of plate, or for showing the multiple 
foci in projection on a Screen 

13 c/m Focus for use as an Eye piece in connection with 
longer focus plates, 01 for photographing Landscapes without 
using a lens 

I'rut tor c(fch 

Black and white, transparent phase reversal, and silver on 
glass tone plates, can be supplied to order of any focus desired 

PRISMS OF SOLID CYANINE, 

For showing anom.dous dispersion, as described by R \V 
Wood, hs<j , in Phil Mag , October 1898, 

Prui Ts (sd laih 
The above can be obtained only from — 

NEWTON & CO., 3 Fleet Street. London. 



BROWNING’S 

“ IRIS” 

MICROSCOPE ’ 

Is a supirior instrument, well 
adapted for the Student’s use , 

It IS made entirely of Brass, and 
perfectly fitted . it has a sliding 
dMidy, drawer tube, fine adjust 
ment, A eyepiece, and Ij in 
and i in objectives 
i’Riefc • . JB6 2s. 6d. 
llliistiati.d Catalogue pod free 

JOHN BROWNING, 

63 STRAND. 

L O N D O N , W C 

THE TOURIST’S ANEROID. 

(WHITESIDE-COOK’S.) 




For Measuring Altitudes without Calculation. 

Nrw Ulustbatrd Prick Lists Prbi bv Post 

Made only by 

NEGRETTI & ZAMBRA, 

SCIENTIFIC INSTRUMENT MAKERS to THE QUEEN, 

38 HOLBORN VIADUCT, E.C. 

BnAHQHtn * 46 OORNHlUt. \22 REGENT STREET 

NEGRETTI & ZAMHRA’S “ Uliwtrated Cmtalogue,*' 600 Piiges 
1200 Engravings Pric« $s 

T«lcphon« No 65B3 Telegraphic Addreu “ Nkgijetti, Lotulon 
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BIRKBECK INSTITUTION, 

BREAMS BUILDIN(,S, CHANCERV LANE, E C. 

Principal G Armii agb Smi ph, M \ 

DAY AND KVkNlN(. CLASSES 
The Session commences SEPTF MB> R 28, 189B 

tions 111 Science, And coniptete t veiling Courses for all the Examination- 
for SciciRC \rts, and I aw Degrees 

Science Ci assks in everj Branch, wuh Practical Work Well equipped 

I elTl Kh- »n Political Economy and Commercial Geography Ci assi s 
in LanguTKCs, Commercial and English SuhjeciH, Common Law, Bank 
ruplcy, Equity and Conveyancing, Logic, Psy^ology, and Ethics 

Scni»»i I'lr Art (Day and Evening) Drawing, Painting, Designing, 
Modelling Life ClassLS &c 

Civit Si£k\ KU Assistant Surveyor of Taxes fkc , Second Dimsiou, ike 
ProRp^’clu- Lslciidar (o./ , Post free ), and Syllahiises on application 


MATRICULATION B.A. & B.Sc. 

'PRUMRAIION l.y COR H FSPONDh NCP and OR \I lUIllON 
ona rHORUUl.HlA I N Di V JDUAL SYSl h M Fee- I.ascd on smee-s 


es, I “gi‘ . psychology, Political 


SINGLf SUIGICIS TAKEN 
Italian, hny,l;,sh, NUihviii'ttu , Scieiu 
Frononiy 

For Icnis, I cstiiininn.Is from sin rcssfni PupiU, Kr sildicss Mr J 
CmakiFsius BA (loud iiwl O\on ), The Ihnhngtoit Classes, 2 
Cham er\ 1 ui? 1 onHon \V C 

UNIVERSITY <C 0 LLEGE, LONDON 

LICTURLS QN /:or;LOO\ 


II 1 IK sil It s llirougliqui the Session 


CHEMISTRY, PHYSICS, and BIOcOGY. 

— Cxfuluii^ for ill ExumiiiAtions Conjoint Hovril, Durham, Dnhlin 
( anihiiilge, ^ \iiny, J ondon, Ac, IheorriKil ind 

atiiits I Pimiiial Forensic Mcditine ‘R C •• *-»* ••» - 


*« itlu oic Street, 


CIVIL SERVICE COMMISSION. 

rORTHCOMIM. 1 \ VMINATION 

JUNIOR A'sSISTANl m the South KenMnj,ton Mu!icuin(Vit Pram h) 

1 he iIitL specihed is the htest it ^bteh ipplicaiton^ 1 

1 hey nuist be made on form- to hi uhi ’ — 

Sfckfiam LimI Service Cuinintssion ]• 

WANTED (probably in January), for an 

mipoirnit Inlerniidioic School in South Wiles, mii ASSlSlANT 
MA'^TLR, qualihcd to teach a Form of voung Boys in ustnl Eirm 
Sunifi Is \ man interested ui Natural Hiitoiy h>«>krd for 'srImv 
jCi (ji non res , iccording lo (jiiahlK ations - hor 


J. H. STEWARD’S 

IMPROVED 

MICROSCOPE. 

Firm 


Stand and Case, only 
£4 10s.; 
or. complete with 
2 Eye-pieces, 

2/3 and 1/6 
Objectives, 
Double Nose-piece, 
and Iris Dlaphrag-m, 
£7 10s. 


/n ViTKAIEO 
tATALOGUh 
Gh I//S 


Best 

Fine 

Adjustment 



J. H. STEWARD, 

406 STRAND; 457 WEST STRAND, W.C.; 
7 GRACECHURCH ST^ET, E.C., LONDON. 

C.E. MULLER & CO., 

MANUFACTURERS OF 

CHEMICAL AND PHYSICAL APPARATUS. 
X-Ray Tubes, Argon and Helium Spectrum Tubes, 
Special Apparatus for Research, Chemical 
Thermometers, Ac, Ac 


RES^EARCH, CHEMISTRY, & PHYSICS. 

MaT/V.r' t' v^nm"nL^”T 

FOR SALE - 30 inch Reflecting Telescope, 

compklc «llh lube, one C»^-fRraiii, uile Ncwlonian Mirror, .,,,.,11 
Mirrors 'ind Fittings, l>ut without Equatorml MoiuitiiiK Apply to 

Dr e.iMsu.N, Vaiyn U»-sr, E^hng, W 

(By Leading 
Maker*), 

STUDENT 8 MICROSCOPES , 

WATSON EDINBURGH STUDENTS, £8 lOl, £10, ft £12 10, 
BECK'S No 1 INTERNATIONAL STAND, £30 
BECK'S No 2 INTERNATIONAL, cunipleis with liibnKs, £25 
ROSS S LARGEST MODEL STAND, cost £iaa, complete, £4C 
astronomical TELESCOPES, £2 10. to £f20, m i^acL | 
•QURKSON d CO , 28 Bartlett's Buildings, Holborn Cirous, E.0 | 


SECOND-HAND 





NEW DOUBLE 
SURFACE 
CONDENSER, 

designed to take the place 
of the ordinary Liebig 
Condenser. Whilst being 
more efficient, it is only 
one- fifth the size. 


SETS OF APPARATUS 

fOR 

STUDENTS’ USE. 


5 Price Lilts and full particulars of aboyS on application, 

m HP .HOLBORN, L 0 ND(»|^t.e. 
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The GREATEST LANTERN NOVELTYln the MARKET MURRAY’S SCIENTIFIC WORKS. 

AERIAL GRAPHOSCOPE 


(BRUCE’S PATENT), 


With lllnstr4ition«, t rtiwn ?\o, ys 

THE TIDES AND KINDRED PHE- 

NOMFN \ IN 1 HP SCH AR S\ s I \- W 1 hr r , r T uur^ 

iltll\erfil 'll the I nwrll Institut** M it Imsett'., in i >1 Uv 

Yl'OkGP^HOW\kD^|)\K\VI\, aiHK!Io« of 




"i 1 hcrttrc, Manche«itci 


Herm niti h Magical l^ntcrtainmcni, Nrw \ orit, il- 

KvIiiluUons, , with experienced Operators 
The Invinior, Ntr P^ric Stuart BnurF, M A Oxon , FR Met So* , , 
1=1 (Iso prepared to ticrcpt P-nKTRcmcnt for lu% lllustrilcd Lecture on the 1 

■^he Instnimeni forms iht most perfect mcihcMl of illustrating the 
phenomen V of Persistenec of Vision to Uri.e imhem es, introducing ctTects ' 

beiu ceil real and iiu ideni d images the gi idui) fading ol in< ideni d iiii tgi ^ 

for Prospectus and unmimous Lompliineniar> (iitiiisins ut the < titire ! 
I ondnii Press, ipply lo | 

L S BKLICL, I'sn , 19 r\Mii)iN llou'-i- ! 

KKNSIM.ION, J.ONIHIN, \V i 


The CAMBRIDGE SCIENTIFIC INSTRUMENT 
COMPANY, LIMITED, 

Manufacturers of Seismographs, after the dtsign of Professor 
Ewisri, IKS, for automatically recording Earthquake 
Phenomena 

HORIZONTAL PENDULUM SEISMOGRAPH. 
VERTICAL MOTION SEISMOGRAPH. 

DUPLEX PENDULUM SEISMOGRAPH. 

These Instruments have been supplied to the Lick Observatory, 
Calilornia , the University of Sydney, NSW, 
the Met. ill Uiiivirsity, Montreal, \c 

Wri/t for Particulars ami lihnttaUd Prue I ists, to 

" INSTRUMENT COMPANY, LTD., CAMBRIDGE.” 


Court of Kuhlii Khan -H»w M* sscr VI irco Polo w-ls uai'iureil !>> the 
(jLO'^csc Antient Armeiiii— Flic KingJoiii of (»eofKi lui i — fli'- T xijIoii* 
.1,- Miserly C^ltph of La«d nl md Ins 




— ln\t rtcbr «i« Anim ds--Ph\ sioloj..) P 


W. G. PYE, 

Physical S Physiological Instraieal Maker, 

80 ST. ANDREW’S STREET, CAMBRIDGE. 

STUDENTS’ 

BRIDGE 

Aggregate 
Guaranteed 

Platinoid Wire 

Price £9 10a 

IMPROVED REFLECTING GALVANOMETER, 

for use with above, any resistance to 2000 ohms, £ 3 . 
Galvanometer Shunts, Galvanometer Lamps and Scales, 
Keys, Single Coils, Batteries, &.c 
Reliable Apparatus at low prices for leaching Mechanics, 
Hydrosutics, Heat, Optica, Magnetism and Llcciricity, as 
supplied to many of the leading Technical Institutes and 
Organised Science Schools 

Lists Free on applicetion. Physiological List in preparation. 



With pwirdsof 3Sv) liluhiiaiiuns, Dcin\ B’ 

MARINE BOILERS. A Treatise on the 

1 S< U/'SK 1 sircl AI 1 V HUH R^CSVJ JlfiVELCl MESTS Ol- J Mil 1 'US 
Il'illl'KS AMI THE ResULIS iilirAISfri Itl.l-ll nil ihl n irt 'I M 
IiKsils, C hict ( on.lriu tilt Ilf thr rrmtli Ni\\ Irsii.Iilr't aiid 
l-diit.l liv IkSIlh s ROIICRISON, V.m. M In.i C E, 
MIM^ MINA Wuli 1 1,1 SiK WII I I \M W HITli, 

KCB l)irT.t.,r i.f N-vi .1 


UtHN MLRKW, Albcmirle Street 
AN IMPORTANT SLRIFS OF SRIAC.R WIS 
Just Published, with Nineteen Skiagrams, Royal Ki", 5 ' 

THE SKIAGRAPHIC ATLAS. 

Showing tilt. Development of the Hones of the Wrist ind Hoiid for 
the u>e of Students ^nd others Hv JOHN POLAND, F.R C.S « 
Surgeon to the City Orthoiicln Ho pit'll, ind Visiting Surgeon to the 
M lifer Huxpital 

NoTF — rhiMs the first inhtance in wbuh \ scnci of Sknui u bowing 
the osMliL iiiofi i)f the bvines of these pat is h is beLii traced v\ tr -x p i lod of 
> cars from cat )> infinrj 

London SMITH, EIDFR \ CO, 15 WMcrIoo Ph. e S W 
LATEST PUBLIC \TlON Ob THE ZOOLOC.ICAL 
SOCIETV Oh LONDON 

PROCEEDINGS OF THE ZOOLOGICAL 

SOCIETY OF lONDON, iSyS P-xrllM t ontaminK PajH i , read 
at the Scientihr Meeiingii held in Mav and June i 8 yS With Twenty 
Phus Price to Fellows, , to the Public, 12s 


BREWSTER, SMITH. & CO., 

6 CROSS STREET. FINSBURY PAVEMENT, E C 

Manufacturers and Iviportfrs ot 

CHEMICAL AND SCIENTIFIC APPARATUS 

PURE CHEMICALS. 

Apparatus for School and Trade purposes 

Finest Bohemian and Jena Hard Glass, also Cheap t.erman 
Glass Goods, graduated and venfied Burettes, Pipettes, and 
c c Measures, Balances, Metric Weights, either se'ixitatel) or 
in Sets 

Oar New Test Tube Stands (Patent applied Gr) will hold nin si 




Frtie Lists ready about SipUmbtr 
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DINES' PATENT PRESSURE PORTABLE ANEMOMETER. 


For many yr-ir'i the want has been felt of a POUTABl F ANEMOMETER, by means of which the actual Velocity and 
rcssure of the Wind could he quickly ascertained This want Mr W Dinks, who is well known for his aneinomctrical experi 
cuts, has met by his PaTKNT I’ressork Poriabie Ankmometfr 

One scale of the instrument shows -inoitly the OLlnal velocity of the wind , the other (not shown in the woodcut) the pressure 
-erted in pounds pi r siiuarc fool The instrument is used vi rtically, with the nozzle pointing towards the wind 

FULL PARTICULARS SENT ON APPLICATION 

PRICE £3 10 O 

IL.. a A .9 

SCIENTIFIC INSTRUMENT MAKER TO THE ADMIRALTY AND ORDNANCE, 

EBOnVcSSlOW VoMBOl* 147 HOLBORN BARS, LONDON, E.C. 

! 'i THE JOURNAL OF ANATOMY AND 

DOUBLE BULB 1 PHYSIOLOGY, 

TUBES NORMAL AND PATHOI OC.ICAL, HUMAN 

AND COMPARATIVE 


DOUBLE BULB 
TUBES 



DOUBLE MERCURY BREAK. 
VOLTOHM-INSTALLATIONS. 
20-XNCxz OXJTnT. 

rO I!K NK KN AT- 

MESSRS. ISENTHAL, POTZLER, & GO., 


niiii'M'im, M I> AmnRenicnl <»r Muv ulir t ilires of Slomicli 
i« S^miuRioix M D I lie M'xr'iupiU LAryivK 
Aakchcld C<*ng«nita1 M ilformaiiofi of ihc Liver 
I* Mudj^e, ARCS l.<»nd Conii^rtion between I un*s 'vjul 
il« mic Cirud Sjslrin and Alinormil Hepatic Dloixi Supplj 


IrsHck (Phte I ) 

3 F <1 M'CArth>, M I) New Disseclion showin*,, Internal Gnivs 
An\lom> of Htppoc'\«xp«'v Major 

•f -W 1 H Duckworth, M A Yivtutcif CofiUa 

to — William Run, U Action of < c^iin I)rut;s and Muicril Waters on 

II R \l<o«k Pcripherd UiMnlmtion of the Cranial Nerves of Am 
imic-ctes (Plate U ) 

i-r — W H (laskell, M D , b R S OriKm of \ trtcbratc>», deduc d froni 
the Stmt> of Ammo* >(.tc5 (Phte 111 ) 

• T— F Cl Part4>iis and A Robinwn EiRhlh Report of Commitle** of 
CoUettivc Invextigation of the Anniomn al Ssocictj 

14 — Arcli^logii Anatotnica 

— AnntotiHctI Nottw and (Queries 

16 —Proceedings of the Anatomical Societj of Great Uritain and Ireland 
London CHARLLS GRIhFIN 8i CO , 1 id , Exeter Street, Strand 


THE SCIENTIFIC MAN'S, NATURALIST’S, AND TRAVELLER’S CAMERA 

IS THE 

Stereoscopic Company’s BINOGULAE, 

Because when ready ^ ta ke la Pic tu res it weig hs ig ounces only. 


:a>, £10 lOs ^ F^EE Lessons 

I BOWDLER SHARPE, fc Ml", LUD, Ahsims 


l Keeper, Zoological Department, Brittivh Muaeum 


I hive received the remainder of the prottfii of my photograph*, and 1 must lay that 1 am delighted with 
them 1 consider it one of the best ilny’s work I ever did when 1 bought one of your ' Binocular CamerUb. 
1 he ea<se with which it is worked, and tne excellent results obtained, make it a most pleasurable accompani 
ment of a summer Nouting, and, in ray case, 00 p>er cent of my Norway photographs have come out beauti 
fu)i>, while even the small remainder cannot be considered faUures 1 think this is a grand result, when >ou 
remember that 1 had little or no experience of photography, and had only time for an hour s instruction in 
your rooms »ht day before 1 sailed, and, furlhcrj that I had to make my own dark rooms in Norway m the 
be^t way I could I am looking forward to having much pleasiure this summer from the faithful * Binocular,* 
and 1 have recommended u to all m y friend*. * 

THE STEREOSCOPIC COMPANY, 

106 and 108 REGENT STREET, W , and 64 CHEAP8IDE E.O 





£io los.— ROME TOURS 

Organised liy Ur Lunn and Mr l’^RO\^^K 
I'lire includes scsen days’ hulet accommodation and second 
class return ticket vid Dover and Cahts Evtcnsions to 
Horenie, V’enice, Naples, the Italian Lakes, and the Kiviera, 
October II — Sk( retarv, S hndsleigh O irdens, Euston.N W , 
47 Si Paul’s Churchyard, E C , 3 Charing Cross, W C , and 
32 Piccadilly Circus, W 


PHCENIX FIRE OFFICE, 

I 9 LOMBARD ST., E.C., and 67 CHARING CROSS, S.W 

Estabi ished 1782 

i MODERATE RATES ABSOLUTE SECURITY 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
Sac»«TAKiBS— W t MACDONAIDand F B MACDONALD 
I.OBM8 PAID OVBR cao, 000,000 


PRACTICAL PHYSICS. 
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ORIENT COMPANY’S PLEASURE CRUISE, 

By their Steiimshlp LUS/TANIA (391* tom reguter), 

To the WKST INDIES and BERMUDA, 

Embnrking PaiMnKcrs nt Lcudon (Tilbury), nth January, and arriutiic 
back in London, Mih March, >890 

Thu foUowlog placa, will bo visited — TENERlFFE, BARBADOS- 
TRINIDAD, GRENADA, ST LUCIA, MARTINIQUE, SANTA 
CRU2, JAMAICA, CUBA (Santiago), BERMUDA, and MADEIRA 
“ Winter a/lont in the West Indie. D moN like a tJoriou. suainier, and at 


PHYBIOORAPHY Md OBOEiOOY. 

C0LIEGTI0N8 & MIGROSGOPIG SLIDES 

As adviseJ by Science »nd Art iJirecloty, arranged by 

JAMES R. GREGORY & CO., 

mitianUoRrlsta, iko , 

To Science and Art Department, British, Indian and Colonial 
Museums, &c, 

NOVBLTIBg AOd RA^^QMMfl and PRBOIODS 

NEW and VALUAliLL MmVRMfsPKClMENS CONSTANTLY 
ARRIVING 

Stout d Offlott ■ 1 Kalao Plaoa, KBNflINOTON, W 

New Catalogues and I ists Feie 


ALBERT EDWARD JAMRACH 

(Lata CHARLES JAMRACH), 

NATURALIST, 

180 ST. GEORGE STREET EAST. 

Implement, ef StvE(« Warlare Idol,, Siered Maekt, Peruvian Pottery, 
NetinU, China, Lactgueri, Gang,, Shell,, and other CuHoa 

ES^ABLISHh D 1881 . 

BIRKBECK BANK 

30 SonthamiMon Buildingi, Chancery Lane, London 

INVESTED FUNDS 

£10,000,000. 

The BIRKBECK ALMANACK, with full particulars, poat free 

hRANClh RAVKNSCROkT, Afoiwgvr 

THE MOST NUTRITIOUS. 

E P P S’S 

CRATEFUL-COMFORTING. 

COCOA 


BREAK FAST-SUPPEft. 


HOLLOWAY'S OINTMENT 

CURES 

Gout, Rheumatism, Lumbago, Sciatica, Cuts, 
Bruises, Sprains, fto. 

INVALUABLE FOR ALL SKIN DISEASES, 
Hollowftf’s Olotment ud Pills may b« obtained ef 
all Medlelne Vinddn. 


WATKINS ft DONCASTER, 

NATURALISTS, 

AND MANDPACTUnnuS OE 

CABINETS AND APPARATUS 

fOff EMTOtlOLOeV, BIRDS' £698, AMD ALL BRANCHES OF 
NATURAL HISTORY 

SPECIAL SHOW-RO OM FOR CABIMETS. 

I for dttalltd Catalogm (09 pp >, Pott froo o» 


N.B.— For Kxsellaiwa and Supaplorlty ot Cabinet# and 
Apparaiui, refareaeet are perrolUea to dtstlnguUhad 

Patponi, Museumi, Coll ogei, A c. 

A LARGE STOCK OF INSE CTS AND BIRDS’ EGGS. 

Bird., Mammal., Ac , Preurved and Mounted by Fir.|.cli>H Workmen 
with true natural surroundinn. All Book, und Publicalion. on Naiuro) 
History ftupplied > 

36 STRAN dT^L'^N'DO N, W.C. 

(Uvu Doom from Churing Cro^ 

LIVING TpE^e'nS for 
THE MICROSCOPE 

Volvox, ^Irofyra, Dthnud*, DiMom*. Ama 

VorlicellA, Stentor, nydrA, F (oBCuIaria, Siephi 
other Sp^imens of Pond A* ^ * 

pomat.a, 

as BALSAja HEATH^ R OAD , BIKMi yCHAM 

MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 

THE LABORATORY, PLYMOUTH, 
The following anintali can always be supplied, either living 
or pretarved bv the best methods — 

Sycon, Cl.va, Onlia, SeTiulkii., Actinia, Te.lla, C.ryophyllia, Alcy. 
ouium , Hormiphora(pte.erved) , Lepioplana , Linau., Ampbiporu. , Neral., 
Apbrodiie, AienlcoU, Lanlce, Tevebell. , L*p»», Balanu*, Gammaru, 
Ligia My.i., «ebalui, Carcinu. , Patella, Buccinum, Bledone, Pecitna, 
Dufula, Crbia, PediCellina , Hololbutia, Aateriaa, Ecbinui , Aacidia, Salpa 
(preserved), Scyllium, Rais, Ac , Ac 

For uricec and mote delatled bate apply to _ 

Biological Uboratoty, Plytnouih THE DIRECTOR 


Amoeba, Aicella, Aciinosphmriuin, 
'Tuhi, Po’^TFr'er HJm 


TRILOBITES 

From the Upper Silurian of Dudley 

csudatutp >/ td to i$$ { Phacopft Dowhlngia. ir 6d to s# 

icoronata, 3/ to^ Enainums variolarts, ii 6a to 


few Upper Silurian Crlnolds, i 


COLLECTIONS TO ILLUSTRATE GEOLOGY AND 
physiography 

Caialfigues Post Freo, 

THOMAS d 7 ~RUSSELL. Mineralogist, 

T8 NEWGATE STREET, LONDON, E.C. 

STfERArOBY 


kowlandice, at 

ROCK CRYSTAL BALLS BLOW PIPE CASES AND 

apparatus 

Colhcti ons fpr Prosp octors. Ltiiont gtvnt 

SAMUEL HENSON, 87 REGENT STREEf, LOHDON, W. 

BSIABUSHED tl,o. 


FOR EDUCATIONAL 
ANO 

SCIENTIFIC PURFOSES. 
AU Price L 


Tabldf. Poat paid, paper, i«. , cloth; ar ; caUlaterIcavad, 

DR. a: e. reioTB, 

1317 ARCH STKH, PMIl*])ELnilA PA, UAA- 

ElTAaLliHBO iSrd. 


Iterlcavad, 4. 

FOOTE 
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HORimH-linCKAIlI) 


FIIEDK.MOKMIIttCo 

(Lmt* MOTTERSHCAD & CO ). 


ACTUAL MAKER 

67 FABRINODOH ^ 

ROAD, K.C. <=^ 
MBRCURY PUMPS 
EXPERIMENl At and aciEE 


R0NT6EN TUBES WITH VACUUM 
REGULATOR. 

(PROF ZEHNDERS PATENT) 

A ORB AT SnoOBSSt 


OPTICAL Sc SCIENTIFIC INSTRUMENTS- 


LABORATORY FURNISHERS, 

tmportan. lUnalAotiinn, and DMlm In 

CHEMICAL AND PHYSICAL 
APPARATUS 

or every Description 

Fine ClieiDicals, Yolametrlc Solotlons 
Plain and Stoppered Bottles, 

AND EVERY LABORATORY REQUIREMENT 
laitrnttd OatAlogn* ol Appu&tui, with Prio* LI 
of Ohomloali, tT«a on appUcntlon 


TO SCIENCE LECTURERS. 

HUGHES’ MOTO-PHOTOSCOPE FOR LIVING PICTURES. 


S««Mr HocsHia PATENT COMBINATION OPTICAL LANTBRN 
fee Miniatina TnpU I kntetn constiuued for B } Mlldbh K»q . gT»»t 
•occtM Nctc O.ybydtogen Microscope Science Lanleios for Clui 
OamonecrMion MegniAcent Resulu Doewr* Triple Prue Medol 
HigbeetAwud Supplied loiho Royal Poly techniclnmiuiion Dr H GbAT 
TAN GuiMNsas Madama Aubuna Paiti &c &c Patent PBmphengsi 
Science Lanterns The Universal Laniwn 4 inch Condenseta 4 wlcklA»pi 


PERKEN, SON & 


OPTIMUS ” INDUCTION COILS 

(Best Ixindon made) 

FOR R0NT6EN X-RAY PHOTOGRAPHY. 

inch Spark a 3 4 J 6 lO la 

Price £8 £10 £12 £14 £16 £28 £88 

Largtr Coih to Ordtr 

VACUUM FOCUS TUBES. GUARANTEED 25/' 

ACCUMULATORS AND PRIMARY BATTERIES. 

RAYMENT, LONDON. 


LARGE MODEL ILLUSTRATING HERTZIAN WAVE MOTION. 

A« dekigned by Prof. SIIaYANUS P. THOMPSON. 

Beautifully illustrating the propagation of the Wave, the progress of which may be 
watched, from the Oscillator until it reaches the Resonator and causes a 
responsi ve vibration 

Apparatus for Hertz Experiments. Radiator and Coherer to Illustrate WIRELESS 
TELEGRAPHY. Syntonic Leyden Jars with Alr-g-ap Tuning Slide, &c. 

(BY APPOINTMENT TO THE ROYAL INSTITUTION OF GREAT BRITAIN), 

crOYBRNKBNT GONTRAOTOR8, fto , _ 

56 CHARING GROSS ROAD, LONDON, W.G. 
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^rr*woox> a^^oxxzwxz. 

Gives Aoaupete Raiult*. Small Space required. Fattens to Wall, lencth 8 to S Feet Bleetrlq Belease, SlkUntr Flatfepms, Weights 
and Overwelghu Balanoed Wheel LevelHnff Arrangement OradBaud, di IBs , noterMuated, dtS Bt (nett.) 
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^vVORKhHOPS^IDP PHILIP HARRIS & CO., Ltd.. 

CHEMICAL AND PHYSICAL APPARATUS MAKERS, BIRMINGHAM. 


O R O S S X- S OXX. nj X Ztf 3E3 8 e 


PORTABLE OILENGINES. 

ECONOMICAL. 

POWERFUL. 

EFFICIENT. 


Suitable for all classee 


of Boricultural 
Merit. 



REFERENCES, dc , ON 

HAL?.PeNiY'^"p.‘‘r "*Horae ^ PP^CA TION 

Powgr pgr Hour — — ' 

CR088LEY BR08., Ltd., OPEN8HAW, MA NCHESTE R. 

a S 

flPil I if 

mtiiM 

|J|||gj|lii| 

vfi s s 

ill ^ 2 

WE~N EW~^IGMATrC “lEN^ 

ggmUimfjgiBn SERIES II jr/s 

BRX7XGIXC X>SSiXOZ« A.»7X> ■W’OXtSS.XWCA.SXMBtZP. 

la the beat All-round Lone for either Profeeslonal or Amateur um 
Each lens will give perfect d-finition with full aperture to the extreme comers of the plate 
it IS sold to cover with smaller stops it will cover at least two sizes iaieer, giving perfect sharp 
neu all over the plate, and thus becoming a ^nde angle lens of the highest exeellenoe Either 
combination may be used sepaialely, gmng foci of about li and 3 times the length of that of 
the lens when used tiitact The advantage.of thus being able to choose the best pomt of view, 
irrespective pf dWnce, will be at once apparent to the artistic worked 

EQUIVALENT TO FOUR LENSES AT THE PRICE OT ONg, 

Eleven Sizes are now ready from 3{ to i8 inches eq focus. 

1 OF HIQH-OLAAS CAMERAS AND LENSES, POST FREE. 

J. E DJUXIETER, Lti, MWIAH STREET, OXFOSE STREET, UHP, V. 


3 ! 






DNIVERsIl SCONCE LANTKRN NALDERBRO^ ^O., Ltd. 

D’ARSONVAL GALVANOMETER 

Delivered Free anywhere In U S A for fSa C 0 D 


OARSONVAL 

CALVAHOMETER 



Oomplet* for BUdea BU^so^^ Ohjeota aod Spectra £& O O 



GRIFFINS NEW FORM OF APPARATUS 

For the ABSOLUTE 

EXPANSION OF SOLIDS 

(Weedone Patent) 


THE TOURIST’S AMEROID. 

(WHITESIDE COOK S ) 



One greet mtr < I the itIrrfM of tl s Appare u» » • leu purely 
MetkamctU method end doee not depend at all upon Op ee m hods of 
me^ 6^00 that »o frequmtly ere e^d ffra tj^ ea rrow/rr 

A DIRECT MECHANICAL METHOD 

ABSOLUTE HEADINGS OBTAINED^ 

SIMPLEST DESIGN 

Write for Ptrt iculera end Spec imen Curm obtained 

BoIsB MACTM and AGTbHTS 

JOHN J. GRIFFIN & SONS, IS 

20>BB SARDDOA STREET, LONDON, W C 


For Measuring Altitudes without i 


Made only by 

NEQRETTI & ZAMBRA, 

SClEHTinC nteTRtniEMIISAKBBS to THB QDini. . 

38 HOLBORnJIAOUCT, E.G. 

BKAMOHea ; 4B eoeNHILL «a SBQENT aTMBT 

NEORETTI & ZAMBRA ft Illueirated Cetelogue doe PefM, 


Telephone No 658} Tel^re^ic Addreu 
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BIRKBECK INSTITUTION, 

BREAMS BUILDINGS, CHANCERV LANI-, EC 

Principal— G AaMiTAOC-SMITH, M A 

DAY AND BVENINO CLASSES 
Ttu Seuion ronimtncni SEPTEMBER tZ 1898 
Univk«sitv of London — Complau Day Counai for all tha Exam — 
aiom in Scienea and cnmplaie Evening Courau for all iha Examinatlona 
for Scienca Aru, and Law Dagraea 

SciKNCB CLAsaia in avary Branch with Practical Work Walt equipped 
Labor at unoa 

Lxctukes on Political Economy and Commarcial Geography CLABaxa 
in Language, Commercial and Englirh Subjacti Common Law, Bank 
Tupicy Equity and Conveyancing Logic Pay^logy, and Elbica 

SCHOOC OF Axt (Day and Evening) Drawing Painting Deaignlng 
Modelling Life Claaaea &c 

Civil Saavicx Aaalatant Surveyor of Taxes Ac Second Diviaion &c 
Proagectus Calendar ( 6 J Post free 8rf ) and Syllabuses on application 


■g Works ai 


laii^ associated w^ 


INSTITUTION 8 CHARING Cr6sS ROAD LONDON 
(Proprietors— Syndicate of Electrical Engineers Ltd ) 

Boxan of Contxol 

The Rt Hon the Earl of CRAWFORD KT FRS Chairman 
The Rt Hon Lord Castletown 1 Hugh Erat Kartleoo 
The Hon R Brougham Francis Inca 

Robert Hammond I Willia 1 O Smith 

Aflordsa Theorellcal and Practical Trainmg aid qualifies the Sons of 
Gentlemen for Appointments in Mechanical and Fleclrical Engineering 
After the Prxlimmaiy Training in Theory at the Institution Students go 

through a Practical Course 6rst in tha Mechani" ’ ” — * * 

a ubsaquently the Electrical Works the Institutio 

so leading Firms and Fngineers for this purpe.. , 

directly into association with prominent Companies and Fin 

an Introduction to the Prolession under the most favour — , — 

APPOINTMENTS HAVE BEEN SFCURED FOR OVER So PKR 
CENT OF THE STUDENTS who have completed their Coutse since 
the foundation of the Insntuiio and applications <.01 iinue to be received 
for competent men Prospectus on application The new Session has 
j ist commenced 

THE ELECTRICAL 
GENERAL ENGINEERING COLLEGE, 

experimental” ENGINEERING 
WORKS, 

a and 4 PENYWERN ROAD EARL'S COURT, 
LONDON, S W , 

Trams Students for Electrical Mechanical and Mi ting Engineering 
Developt Electrical and Mechanical Patents 

Cofutructe Expenraental and Special Machinery and Models to 
Spcciacaiion' 

MATRICULATION B.A. & aSo. 


The STAFF includes Craduaies of Oxford Cambridge Lond n ai d 
Royal Universities 

SINOI F SUBJFCTS TAKEN Utin Greek Frentli German, 
Italian English Maihemaiics Sciences Logic Psychology Political 

fS^Terns Tcstimonnls from successful Pupils A mldress Mr J 


QUERNMORE .1 


LONDON BRANCH «t 
24 CHANCERY LANE, W C 

Tmtionby JOHN GIBSON M A (FirsiClass CambLandG I OI Y BA 
(First Oaas London), for all Public Fxamlnations Spuolal IBltniotloIl 
in BotontUlo Acrlemlinn for successful practical Agric lUurc and Forestry 
in the British Islands or the Colonies also in Geology Botany, &c 
Piactical Chemical and Physical Laboratories The blaie Corre 
spondent and^Ugher Jvx'lrnio'icion Journal g ves up to date particulars 
of all ibe lea^^EL S and oiher Kxaoiinations Price >)d post free 
Prire of One cMKm for competition each monlh Special Prize of FIT* 
Gnlneni each I^ember 

UN^ERSITY OF CAMBRIDGE. 

THE JOHN LUCAS \\ ALKER STUDENTSHIP 

Appllcadont fbr this Studentship Abe holder of which 4ball devote him 
telf (or hernelf) to Onginkl Ruenrch tn pKihol g) arc^nvited and should 

I KKJit Lftboraiorv Cambridge to ’flio'^To applications foe hirther 
inlocmation regarding the Studenuliip may be addressed 
I he Studentship which 11 of the annual value of at le; 

Beld by a person of either sex and is tenable under certai 


St ;£aoo may be 


CHEMISTRY, PHYSICS, and BIOLOGY. 

-Akmchlng for all Examinations (^oint Board Durham, Dublla 

Cambndge Army, '■■■ ■' ' — "x , ._j 

Practicar F— " 


Small 

atones Practical 

Gmys Inn Road WC 


r. University of Londou, fte Ibeoratuu 
CU^ or Private Tuldon Well equipp^ 
roretuic Medicine.-" R C, 9 Hrei^ 


PHYSICS TEACHER WANTEP AT 

CAMBRIDGE x-Prefertbly one with First Clou Honottoiht London 

B Sc Elementary Mnihetnatics desirable Apply Pifvucs* Office 


RESEARCH, CHEMISTRY, A PHYSICS- 

— Well fitted Laboratoriee can be used for Research at any h nirs coo 

ventent to Workers Workshop for making Apparatus Electnc 

Mams for Lxperunenis -* T 9 Heathcote StreeL Gray s Inn Rood 


Apply Cantj 


-Post Office Bndge, D’ Arsonval 

nnsparent Scale and I-amp Meter Bridge Wall 
eter Also Shunt f^r Galvanometer SubdiWded One 


Office of tbi« Papei 


1MCX1TESORXXZ38. 

A email Collection to be dis[io«ed of , can be oeeo, or par- 
ticulars obttined from 

MR. H ENS ON, 97 R ECENT STREET. |gND0 1l, W 

Just Published WuK 252 Illustratioiu 8vo Pnee zis net 

IHB 

STRUCTURE AND CLASSIFICATION 

OF 

BIRDS. 

By FRANK E BEDDARD, M A , F R S , 

Prosector and \ ice Secietaty of the Ajologtcal Society of London 

LONGMANS ( 


Now Ready No 13 Pne* 11 

THE ^SCIENJIFIO , ROLL.^^ 

Conducted by ALEXANDER RAMSAY 

Prcn^iu«« and^^ibsctipnon Vorrns hrw by Post on api^Katian to tha 

THE GEOLOGICAL TIME 'PAPERS ANd'cHAHTS 

No I The R Geological Time Scale or te id No. o to 3 Chans 
3>f each Post free !</ extra Now ready 
London O DRISCOLL LENNOX A CO Printers and Publishers 
10 & 12 Elephant Road Elephant and Cnitle 

The GREATEST LANTERN NOVELTY In the~MARKET 

AERIAL GRAPHOSCOPE 

(BRUCE’S PATENT), 


Royal In&titution Royal Photographic Society bociaty of Arts 
AMocauo Crystal Palace BumTngha n and Midland Inniitute &_ 
Supplied to Owens (Ikillege Manchester Queen s 1 heatre, ManchesI 


-le iced Operator)* 

It Stuakt Bricr M a Oxon F R Met Soc 
bngagements for his Illustrated Lecture on the 


een real and tncldcr.,... 

>r Prospectus and uaanim 


^images che^sradual fading ^ incidental images 


E S RRUCE, Estj , 19 Campdbn House Road, 

KSHSINGTON, L,ONtX>N, W 
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A BARGAIN FOR BOOK BUYERS. 




“THE TIMES” REPRINT 

OP THR 

ENCYCLOPEDIA 

BRITANNICA 

(NINTH EDITION). 

■•THE HIGHEST TIDE-MARK." 

"The Editors of the ' Encyclopaedia Britanrifca’ have 
“taken the only safe method of securing articles that shall 
“ embody the fullest and highest and most accurate know- 
"ledge, VIZ by obtaining the services of those who have 
"proved themselves to beat thesummit in their particular 
"departments To the present and to future generations, 
"therefore, this Ninth Edition of the 'Encyclopaedia 
"Britannica’ mus' be regarded as indicating the highest 
" tide-mark of the science, literature, and art of the time.** 
- Nature _ 

THE TIMES offers its Reprint of the FNCYCtortrnia 
BRirANNRA (Ninth Edition) at half the PuWishew' price The 
terms of sale, based upon the system of monthly payments, make 
It so easy to secure a compact hbrary of reference that no reader 
of NAitiRR can afford to nt|>lect so remarkable an opportunity 
The Fni LOPl uiA Bkiiannila is so well known that it calls 
for no description , it is the one aulhoritalne and accepted work 
of reference Completed nearly ten years ago, ti has no rival 
nor I- there any likelihood that the present generation will see it 
approached by a worthy lompetitor 







1h« Btora of th« atom. 

By G F CHAMBERS, F R A S With 9( Illiutriitio 

Tho Story of Pnmitivo Man. 

By EDWARD CLODD With SB llliutralioni 

Tho Story of tho Plants. 

By GRANT ALLEN With 49 llliuttiuadi. 

Tho Story of tho Barth in Past Afoa. 

By H G SEELEV, F R S With 40 Illuitratiaoi 

Tho Story of tho Solar Syatom. 

By G F CHAMBERS, F H A.S With iB HlunttMio 

Tho Story of a Plooo of Coal. 


ByJ MUNRO With too Illuitratlon) 

Tho Story of Batinot Oivlllsatlona of tho Bast. 

By R E ANDERSON M A. With Map. 

Tho Story of tho Ohomloal Blomonts. 

By M M PATTISON MUIR M A 
Tho Story of Foroot and Stroam. 

By JAMES RODWAY, F L S With a; lllu.tiaUon., 

Tho Story of tho Woathor. 

By G F CHAMBER^ ERAS With 50 IHu.tration. 

Tho Story of tho Barth's Atmosphoro. 

By DOUGLAS ARCHIBAI I), M A With 44 llluttratimi. 

Tho Story of Oorm Llfo. 

By H W CONN With 34 lllunlrations 

Tho Story of tho Pottor. 


By S J HICKSON, D St. , F R S With 41 IHu.trations 

Tho Story of Photography. 

By A T STORY With 38 flliuirations 

Tho Story of Rollgiona. 

By Ih. R.v E D PRICE 

Tho Story of tho Cotton Plant. 

By F WILKINSON, FGS With 38 ItlmlrMlon. 

OE ORt.E N FWNES, Ltd , 7- u Somhiiiiipion Street, Stran d, Lon d.w 

A. GALLENKAMP A 

19 4 21 SUN STREET, FINSBURY SQUARE, 
LONDON, EC, 

CHEMICAL AHD BACTERIOLOGICAL APPARATUS OF 
EVERT DESCRIPTION. 

JENA GLASS BEAKERS AND FLASKS AT 
REDUCED PRICES. 

STANDARDIZED BURETTES AND OTHER 
GRADUATED INSTRUMENTS. 
LABORATORY FURNISHERS. 

LARGE STOCK FOR SUPPLY WHOLESALE « EXPORT. 


The CAMBRIDGE SCIENTIFIC INSTRUMENT 
COMPANY, LIMITED, 

Manufacturers nf Seismographs, after the design of Professor 
Ewino, !• R.S , for automatically recording Earthquake 
Phenomena 

HOHIi^NTAL PENDULUM SEiSMOORAPH. 
VEftTfCAL MOTION SEISMOORAPH. 

0DPLEX PENDULUM SEISMOORAPH. 

These Instruments have been supplied to the Lick Observatory, 
California ; the University of Syduey, NSW, 
die McUill Univeruty, Montreal; &c. 

itVr/s jftF Parheulan and Illustrated Prtet Lists, to 

" nSTRUIENT COMPANY, LTD., CAMBRIDGE." 


I ROSSy litde, 

MANUFACTURING OPTICIANS. 

COMPLETE NEW CATALOGUE ! 

now Ready. Will be sent to any part of thq ^ 
world on application. ! 

SECTION I. ' 

Cootaloa full Partlculara and Prlcaa at | 

Roas' Photographic Lantea and Shutter*. I 

Rota' Field, Studio, and Proceaa Cameraa. 

I Roaa’ New Hand Cameraa. , 

I Roas’ Photographic Apparatus of every kind. 

Rote' Science, Projection and Enlarging , 

Lantern*. 

SECTION II. \ 

Contains lull Pnrticutor* and Price* el 
Rosa' Microscopes and Objective*. * 

Ross’ Sporting and Naval Telescopes. ' 

Rose’ Field, Marine, and Opera Olmsees. | 

Robs’ Barometers, Thermometer*, ftc. ! 

Ross’ Spectacles and Eyeglassea, ftc., de. 

ROSS, Ltd., Opticians, 

ni NEW BOND STREET. LONDON, W. * 

(CoksFF Of l)»,)OK STRsax), 

And 31 C0CK8PUR STREET, CHARING CROSS, 8 W. f 
MANUFACTOBT-CLAPHAM COMMON. 

KmahlishU) iSjo > 

CROMPTON & CO., Limited, 

ELECTRICAL ENGINEERS. 
Ubcralory ‘-ONDON, W. 

POTENTIOMETERS, OALVANOMETERS, Ac. 

STANDARD (MANGANIN) RESISTANCES. BRIDGES, BOXES. 

PATENT COMPENSATED STANDARD OHMS 

SPECIAL APPARATUS BUILT TO SPECIFICATION, 

DIRECT and ALTERNATING CURRENT SETS for 
EXPERIMENTAL PURPOSES. 

HISBERT’S 

ONE VOLT STANDARDS. 



BO TBMPBRATUBB BBB.OB. 


Write for Lists, Speeial 
(Anotatioiis, Ae. 
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0INE8’ PATENT PRESSURE PORTARLE ANEMOMETER. 


TAVLOR, TAYLOR, 4 HOBSON, 

aut* atrMt Work!, LaiOMtor , 

•nd 10 Charing Crou Road, London 


OPTICAL & SCIENTIFIC INSTRUMENTS. 


For many years i 

CMure of the Wind could be quickly ai 
ments, has met by his Patr’^t Prbssurk Portable ANKMOMart . 

One scale of the instrument shows directly the cutuat velocity of the wind ; the other (not shown in the woodcut) the pressure 
exerted in pounds per square foot The instrument is used vertically, with the norile pomtini; towards the wind 
FULL PARTICULARS SENT ON APPLICATION 

PRICE £3 10 O 

SCIENTIFIC INSTRUMENT MAKER TO THE ADMIRALTY AND ORDNANCE, 

t4 7 HOLBORN BARS, LONDON, E.C. iSliaKfa. 

DAVE NPO RT-STEWARD 
UNIVERSAL 
ARC 
LAMP 

FOR 

M nr inn ' SpKtromcters, SpeciroKOpet, Goniom.ler., CaibetomMers, Optical 

'vLAOij I Bench.., &c , &c In.trumenti for special pnrpoM. constiucted to ClwDU' 

OPTICAL i I w“wTfIsON 7 formMty?orema‘n at Messrs Elliott Bros ), 

i , 56 Crogsland Road, Chalk Farm, London, N W 

FROJECTIORS, m I con t ractor to H M OOVgRU MItNT _____ 

1 ^ I £10 los.-ROME tours' 

- * Organised by Dr LuNN and Mr Pkrownk. 

Fare includes seven days’ hotel accommodation and second* 
j class return ticket vui Dover and Calais, Extensions to 
Florence, Venice, Naples, the Italian Lakes, and the Riviera, 
October II — Secreiary, 5 Emlsleigh Gardens, Euston,N.W i 
' 47 St Paul’s Churchyard, h C 1 3 Charing Cross, W C. , and 
1 32 Piccadilly Circus, W 

PHCENTX FIRl^^F^l^ 

I 9 LOMBARD ST., E,C., and 67 CHARIMG CROSS, S.W. 

I Establisiird 1782. 

MODERATE RATES ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 

' LIBERAL LOSS SETTLEMENTS. 

PROMPT PAYMENT OF CLAIMS. 

Sac»TA.ics-W C MACDONALD and F B MACDONALD. 

I LOBSaS FAIB OVBR «l0,000,000. 


Currents 



X-RAY APP A R A T U S. 

J. H. STEWARD, 

406 STRAND; 467 WEST STRAND, W.C.; 
7 QRACECHUROH STREET, E.C., LONDON. 


“No Better Food.” 

Dr. ANDREW WILSON, F.R.S 


X'eo&KU 

250 Gold Medals and Diplomas. 

N.B — Just 'three words are necessary in order to obtain the right Cocoa, 

wr FRY’S-PURE-QONOENTRATED. 



ccvi 


NATURE 


[October 27, 1898 


ORIENT COMPANY’S PLEASURE CRUISE, 

By their Steamihip LUSITANIA (391a torn regliter), 

To tbc WEST INDIES «nd BERMUDA, 


The following place, will be vi.ned -TENFRIFFE, BARBADOS, 
TRINIDAD, GRENADA, ST LUCIA, MARTINIQUE, SANTA 
CRUZ, JAMAICA, CUBA (Sentiaio), BERMUDA, end MADEIRA 
‘'Winter afloat inthaWest [ndteft moat hkt a glonoua aummer, and at 


WATKINS A DONCASTER, 

MATURJlUSTa. 

AND MANUrACTUlmg ON 

CABINET^ AND APPARATUS 


SPECIAL SH OW«SOOM FOB CABINETS. 


Supeploplty of CaMmu and 
pormlttM to dUUnBaMiod 
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ESTABLISHED IBSl 

BIRKBECK BANK 

30 Southampton BuUdIngt Cl)»nccry Lane Ixindon 

nnrBSTED funds 

£ 10 , 000 , 000 . 

The BIRKBECK ALMANACK, with full particulan poet free 

FRANCIS RAVFNSCROFT Mamtitr 


THE MOST NUTRITIOUS 

E P P S’S 

QRATEFUt-OOMFORTINQ 

COCOA 


«J. SWIFT Sc SON 

(Spbciaily Appointed ro the War Office). 



^wawiiT-ooi 

m aplanIti 

IP Minimum N A 


o Objective 


3. complete wi: 
ives Ocular and It 
in Cabinet from 


swift IVBS OABIBRA 
LUOIDA 18 0 

For ForUcHlur. and Pneit of Murouofo’, 

UNIVERSITY OPTICAL WORKS, 

81 TOTTENHAM COURT ROAD, W. 


BREAKFAST-SUPPER 


NATUBAL SCIENCE. 

A MOHTHLY REVIEW OF SCIENTIFIC PROGRESS 

CenUuts for NOV FM BEK 1898 

NOTES AND COMMENTS 

THE PROBABLE DEPTHS OF THF GAUIT SKA AS INI 
CATFD BY ITa RHIZOPODAI FAUNA B> Fua BUi. 
• • " F R M s 

• ■ RF AT BUSTARD (t)/e/W 


■t Z S 


UKAPMAN A I 1 . P le IV 

THE OULAR POUCH Oh 

(llluetrated I By W Pvui . 

AN EXISTING CROl Nl) SIOIH IN PATAC 
of Dr Fiok.ntinu Ambuhinov Pa 1 1 let 
THE IMPERFECTION OF THE crOLOriCAL RECORD 
A Smiih WtoowARD FIS F / S 
ARTIFICIAI FORMATION OF A RUDIMF NTARY NF RVOUS 

SYSTFM (Part I ) (lllu.tratod ■ " - 

SOME NEW BOOKS - A Claiv t 

and^Elir 0 PecCham The Tempera ti-e yue.'tioirfro altioiogic 
Standpoint Iw G Archdall Reid Ra-"— — ’■ “ “ 

Hyndmen The L brary of the Dreeden \ . , 

of Rueenn (.eology Bibliography of Soientiti, Ser aU Scrape 
from Senate Ac 

OBITUAKIFb — Sir George Grey— Gabriel de Mortillet—Jne Hardy Ac 



W. G. PYE, 

Sclentfflo Instrument Maker, 

30 ST ANDREW’S STREET, 

CAMBRIDGE. 


AppRTRtua MpaolRllF adRptad for 
Toaohlns Pnrpoaos at Modarata 
Prioaa 


I By Prof A I Hbr e 


by Ha 


I H F 


REFLECTING 
I GALV ANOMETE R, E3 


IRRKSPOI 

Rlll^Va 






London J M. DENT & CO , 29 Ac 30 Bedford Street, W C 
P*4a Oho 'ihUUnf Not 

Sent Poet free for A itiual Subecription of Thirteen Shilling. 


KO PfCF —A /t trtiunienlt and intlnost IttUri for NaTIRBiAo 
a idttutd to ttu I nOtiohotx F titonatcommnnuattonx to tho h 
TAototo^rapAuatirOisof'SA'iUKKit PHU.le Londom 
Chari B. r R Aiivbhi isbmbnt 
£ t d 

* Three I inee 1 1 Column o 361 Quarter Page or Half 

Per Line aAer o 09 a Column 

One Eighth Page or Quarter Half a Page or a Column 

Column o 18 6 I Whole Page 1 

* The firet line bei ig in heavy type is charged lor as Two I incs 
Cdryxer and Money Onton fiyahli to M ILMILLA \ &‘lO I m 
OFFICE ST MARTINS STREET LONDON W t. 


GOSSOR 


X DAVTIIDCQ Oimlumand 
‘nAI I UDLOoimlum- Iridium 

Anodes as supplied to J Macltenne Davidson 
bsq 


ACTUAL MAKER 

67 FARRINODON 
ROAD, E.C 

HRRCDRY PUMPS 

EXPERIMENTAL AND 8CIENTIFI0 0LA88 BLOWINa 

naOLLOWAY^S PILLS^ 

CURE 

Biliousness, Sick Headache, Indigestion, and 
all Internal Complaints. 

CAN BE TAKEN BY THE MOST DELICATE 
flollovay's Pills and Ointment may be obtained of 
all Medicine Tendon 



PERKEN, SON & 


“OPTIMUS ” INDUCTION COILS 

(Best London made) 

FOR RONTGEN X-RAY PHOTOGRAPHY. 

iMhSgA ^1° ^ 

Larger Cot/s to Order 

SVm FOCUS TUBES. cuSfEo 25 /* 

ACCUMULATORS AND PRIMARY BATTERIES. 

RAYMENT, LONDON. 
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THE “It. ft G.” CAMERAS 
AND KINEMAT06RAPHS 


FOR SCIENTIFIC 
WORK. 

High-clu* InvtnimenU of beat 
workmtnlhip Uted by the 
Leading Eaperti at Home and 






NEWMAN & GUARDIA, Ltd., 

•0 ft 02 ShaftMbiury AY«na«, London, W 


JAS. J. HICKS, 

8, 9 ft 10 HATTOir GARDEN, LONDON, 


IS SOLE MAKER OK 



THE NEW PATENT SPHYBMMnER 


Invented by Doctor! HlLL and Barnakd, which A ofapecial 
construction, and a simple and accurate arte^ iMMkre gauge 
It M marvellously sensitise, %>nvais ort ftietM tambour, 
the expansion of which is exhibited in A highly magnified form 
means of an index pointer which travelbroand a dial. 
This dial IS graduateii in millimetres of mercuift The armlet 
pump and prttsure gauge, when not in use, fit conveniently into 
a leather case. By means of this instrument we believe that 
the arterial pressure can be taken in man as rapidiv, simply, and 
accurately as the temperature can be taken with the clinical 
thermometer. 

PpIm £6. Bag andf Tube, 5s. 

Th* iBBtvument hM % S^tn if , packed la a 


vzx^olo: 


:o vsxji 


OPPOeWB THa BBITMH MjTpSJPM. 

ESLXSR^Y 3 

(TnCPBRAKOflDf 

GREAT RUSSELL STREET, LONDON. 

This newly-erected and commodious Hotel will, it is believed, meet the requirements of those who desire all 
and advantages of the larger modem licensed hotels at moderate charges. Passenger Lift Electric Light in all 
on every Floor. Spacious Dining, Drawing, Wnting, Heading, and Smoking Rooms All Floors Fireprorf- ♦trfect 
"-J f.™ — AJ night Full Tariff and Te(|timonidls — — 


on evenr r, ^ 

Night Porter. Telephone. Bedrooms from a 

Telegraphic Address “Thackbrav, Lon don " 


’Pro^iSfof^l^SLOVE. 

Also, amalgamated with, and under the same management, 

*rxXaA.ozi:3E3R^3r zzottsiei 

(TBMPaKAKOB HOmU, 

1 MONTAGUE STREET, RUSSELL SQUARE. 

This Hotel, sshich has been carried on so successfully for the last 13 years, adjotna the Brttlah Mw— una , and u exceptic 
ally Wet. Bedrooms from ar. to y. bd per night Full Tariff and Testimonials on applicauon 

‘ c Address “Truslove, London " Proprietor— T TRUSLOVE 


T^cliNflHC MEN, NATURALISTS, TRAVELLERS, and others. 

, To the details of Photographic Out- 

* j, fits for Scientific Men, Naturalists, 

^ , I'jy Travellers, and others who require 

< LONDON the Apparatus to be exact in every 

particular, and to be made on 
SDfiOlftl Scientific lines THE STEREO- 

STEREObCOPIG SCOPIC company also make 

• ■»a«^w aw maiTiaimTAmi » speciality of Twin Lens Cameras, 

ATTEnTION can show the largest Stock m 

* London of practical and highly- 

finished HanaCameras of every kind, 

er from K. BOWDLER SHARPE, Zi(|., LL D , Amiltf Xecp.r Zoological Dapt., Bdildi 

MoMIUni, M a rcli 4. 1S9B “ 1 conuder It ooc of the bMt day’! work I evardat when 1 bought en« of your Caafttoi. 

Th« eaoo wlih it b worked, aad the fXDtHem 1 — •- -a. j--. — a- u 1 v, *r 

• •ununttVooung,” 








